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	PIM 136 – LSMS Performance
Requirements that need to be updated or addressed
· Range requests
· Option A:  Each TN in a SOA request or notification constitutes a transaction.  For example, a SOA range request with 10 TNs is 10 transactions.  
· Option B:  For notifications, the number of SOA transactions is determined by the ceiling of (the total number of TNs in the notification divided by X).  For requests, the number of SOA transactions represented by a single range request is determined to be the greater of
· the ceiling of (the total number of TNs in the request divided by X).  For example, if X is 5, then a range request with 10 TNs is 2 SOA transaction and a range request with 106 TNs is 22 SOA transactions 
· the number of download messages sent to all LSMSs divided by the number of LSMSs (i.e., the average number of download messages per LSMS).  
· Option C:  Range requests count as 1 transaction unless they involve multiple message to LSMS, in which case the average download message per LSMS is the effective transaction count.
· The group agreed to move forward with Option B. 


· Relationship between SOA and LSMS transactions
· Option A:  Update the SOA transaction aggregate requirement to address two distinct scenarios.
· The first scenario is for requests that do not generate downloads (e.g., SV create request, cancel request, modify pending request, query request, etc.) to LSMSs and for notifications to SOAs
· The second scenario is for requests that do generate downloads (i.e., activate, modify active, disconnect) to LSMSs
· Modify the aggregate transaction requirement (currently 70/sec) to be the sum of both scenarios with a condition that the transaction rate for the second scenario does not exceed the LSMS required rate (currently 7/sec).  Using the current numbers, this update would state that NPAC is required to support 70 SOA transactions per second of which 7 are requests that result in LSMS downloads.  
· Option B:  Update the SOA transaction requirements to indicate the NPAC is not held to them when the LSMS transaction rate exceeds the defined rate (in aggregate or per LSMS).
· The group agreed to move forward with Option A. 

Topics for next meeting:
· Service Bureau / Primary SPID and its Secondary SPIDs  
· Option A:  Clarify requirement wording to state that treatment of XML Primary SPIDs is identical to CMIP Primary SPIDs, as currently defined.
· Option B:  Remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.
· Delegate SPIDs
· Option A:  Leave CO 559 changes in place to limit quantity of delegates that can be used by a single Service Provider SPID but make no further changes.
· Option B:  Leave CO 559 changes in place but remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.
· Notifications:  GUST should be certain to account for notifications in overall transaction requirement numbers, including frequency with which notification suppression is utilized
· Continued discussions regarding Service Bureau/Primary SPID & Secondary SPID and Delegate SPIDS. Would like to target selecting options for moving forward in the next call. May refer to attached cheat sheet. 




Next Meeting: Monday, April 3, 2023 4:00-5:00 EDT
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Requirements to be Updated or Addressed	       Preface – See Embedded PowerPoint	            			

· Some SOA requests to NPAC result in requests to the LSMS & some don’t.

1. New Service Provider SV Create, Old Service Provider SV Create (Release), Modify Pending SV, Query, and Cancel are examples of requests that do not result in requests to LSMSs (however, many of these do result in notifications from the NPAC to the SOAs)

2. Activate, Modify Active, and Disconnect are examples of requests that do result in requests to LSMSs (and they also result in notifications to the SOAs)



· At the currently-defined requirement rates, the NPAC SMS must support at least 70.0 SOA transactions per second on a sustained basis.

1. If even half of these transactions are activate, modify active, and/or disconnect requests, then the effective sustained rate to the LSMSs approaches 35 transactions per second, which is 5 times the expected rate for LSMS.  The aggregate LSMS rate for the NPAC SMS would be 1,050 transactions per second.

2. To “balance” with the LSMS expected rates of 7.0 transactions per second, only 10% of requests from all SOAs could result in LSMSs requests if the total aggregate SOA rate is 70.0 transactions per second sustained.



· What is an “association”?

1. The FRS requirements indicate that the transaction rate is per “association. “Association is a concept introduced by the CMIP interface.

a. Each active connection between a primary SOA SPID and the NPAC SMS or an LSMS SPID and the NPAC SMS constitutes an “association” (see IIS Section 5.2.1.1).

b. A single SPID / system type may create multiple associations to the NPAC SMS; however, this is not done in practice.

c. Even if a primary SOA SPID elected to create multiple associations, each association is limited to a set of authorized and requested functions that may not overlap with any other association for the primary SOA SPID (see IIS Section 5.6).  At a high level, the SOA functions are:

i. Requests/Notifications for Audits, Number Pool Blocks, & Subscription Versions

ii. Requests to the NPAC SMS for management of Network Data and Customer objects 

iii. Download of Network Data from the NPAC SMS to the SOA

d. Because of the prohibition of associations with overlapping functions, each CMIP SOA is effectively limited to a single association for Audit, Number Pool Block, and Subscription Version requests/notifications, which constitute the vast majority of transactions to/from the NPAC SMS for any primary SOA SPID. 



· Summarized Requirements/Assumptions

1. SOA interface: 7.0 transactions per second sustained, 10.0 transactions per second peak (5 minutes in any 60-minute window).

2. Aggregate SOA rate: 70.0 transaction per second sustained.

3. LSMS interface:  7.0 transactions per second sustained.  No peak defined.

4. Aggregate LSMS rate:  210.0 transactions per second sustained (based on 7 transactions per second times 30 LSMS systems).  

5. Above transaction rates are per NPAC region; there are 7 US NPAC regions.

6. Both “requests” and “notifications” are included when determining transaction rates.

7. Each transaction in the rate requirements is for a single TN.



· Background to Current FRS Rates (NANC 397)

1. Service Providers have voiced concerns about the volume of port transactions that the NPAC can process per second when mass changes need to be made and broadcasted to the industry.  Now that wireless service providers are porting throughout the United States, the volume of port transactions has increased and will continue to increase in general, and mass changes will need to be made more frequently as well. The consolidations of Carriers and Switches will also generate an increase in the number of Mass Modifications for the update of the Network Data Tables (LIDB, CNAM, CLASS, ISVM and SMSSC).

2. The two methods available for large volume NPAC changes are 1) modifications done through the SOA and 2) modifications done using the industry Mass Modification process.  Processing through the SOA, at the current rate of 4 to 6 transactions per second, it could take more than 4 hours to make LRN changes to 100,000 subscribers. If something goes wrong and the Service Provider needs to back out of the changes, then another 4 hours would be required to make the corrections.  This could start to creep into regular business hours in large volume ports. There is a concern about technology migrations and the current 25K/night operational limitation (originally submitted as PIM 43, and now turned into a change order).  This is not an immediate need, but something that should be planned for the three-five years out timeframe.

3. the requirements will be included to reflect current values and new values that would be necessary for 25K/hr

4. “For NANC 397, the group agreed to document that this 25K/hr would occur in no more than four regions at a time for the type of network migration described in the business need section.  This is provided to assist in network bandwidth planning for interfaces between the SOA/LSMS and the NPAC.  However, given the regionalized NPAC solution, every region will support the 25K/hr rate, such that all regions could simultaneously be performing the 25K/hr rate, in addition to normal porting volumes/rates”. As discussed during the meeting, the updated requirement of 7.0 transactions per second is for an NPAC region, and since there are seven regions, the NPAC nationally has a performance requirement of 7x7 transactions per second.  The four-region concept is a User behavior assumption, not an NPAC performance requirement (or limitation).





Areas of Discussion/Clarification of Transaction Requirements

1. Areas Where Requirements are Silent

a. Range requests

i. The FRS defines a transaction as having a single TN (AR6-3).  There is no mention as to how ranges are to be factored into the transaction rate requirements in (e.g., RR6-29.1, RR6-108).

ii. When SOA/LTI range activate/modify activate/disconnect requests are processed, there is the possibility they may need to be broken into smaller ranges or even individual TN requests when sent to LSMSs.  In other words, it is not always a one-to-one relationship between a request from a SOA and a request to an LSMS. 

iii. In December 2021 through January 2022

1. Activate/modify active/disconnect range requests were from 0.97% to 1.87% of all requests (depending on region), with a 7-region average of 1.33%

2. TNs activated/modify active/disconnected by range requests were from 9.35% to 16.39% of all TNs activated/modify active/disconnected (depending on region), with a 7-region average of 12.13%



b. Relationship between SOA and LSMS transactions

i. The SOA and LSMS transactions are disjoint.  There is no defined relationship between the two.  

ii. One implication is that, at the required aggregate SOA rate of 70.0 transactions per second, no more than 10% of the SOA transactions can be activate/modify active/disconnect requests without exceeding the per-LSMS (7.0) and aggregate-LSMS transaction rate (210).  

iii. Individual SOA systems have visibility into only what their SPIDs are requesting; there is no ability to manage request types based on the types of requests other SOA systems are submitting.



2. Areas Where Requirements Need Clarification

a. Service Bureau / Primary SPID and its Secondary SPIDs  

i. A Service Bureau / Primary SPID can have one or more secondary SPIDs.  

ii. The current requirement wording, at least for CMIP, suggests that the 7.0 transaction/second rate requirement applies to each “association,” which would be the total traffic from both the Service Bureau SPID and all its secondary SPIDs

iii. 

b. Delegate SPIDs

i. When the current transaction requirements were written, there was no concept of “delegation.”

ii. Prior to delegation, a given SPID could only submit requests from a single mechanized interface instance.  

iii. With delegation, a given SPID can still only submit requests from a single mechanized interface, but other SPIDs can make requests on behalf of the SPID, effectively allowing requests to be submitted over multiple mechanized interface instances simultaneously.

                                    [image: A picture containing chart
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c. Notifications are assumed to be “transactions” by AR6-4 and need to be factored into overall rate requirements.  Most SOA requests trigger a subsequent notification (sometimes multiple notifications). For example, to create and activate an inter-provider SV as a new service provider, the following requests and notifications are involved:

i. New SP Create Request

ii. Object Create Notification

iii. Attribute Value Change Notification (resulting from Old SP Create Request)

iv. Activate Request

v. Attribute Value / Status Change Notification



Options for Requirement Updates to Address Potential Issues

1. Range requests

a. Option A:  Each TN in a SOA request or notification constitutes a transaction.  For example, a SOA range request with 10 TNs is 10 transactions.  

b. Option B:  For notifications, the number of SOA transactions is determined by the ceiling of (the total number of TNs in the notification divided by X).  For requests, the number of SOA transactions represented by a single range request is determined to be the greater of

i. the ceiling of (the total number of TNs in the request divided by X).  For example, if X is 5, then a range request with 10 TNs is 2 SOA transaction and a range request with 106 TNs is 22 SOA transactions. 

ii. the number of download messages sent to all LSMSs divided by the number of LSMSs (i.e., the average number of download messages per LSMS).  

c. Option C:  Range requests count as 1 transaction unless they involve multiple messages to LSMS, in which case the average download message per LSMS is the effective transaction count.

2. Relationship between SOA and LSMS transactions

a. Option A:  Update the SOA transaction aggregate requirement to address two distinct scenarios.

i. The first scenario is for requests that do not generate downloads (e.g., SV create request, cancel request, modify pending request, query request, etc.) to LSMSs and for notifications to SOAs.

ii. The second scenario is for requests that do generate downloads (i.e., activate, modify active, disconnect) to LSMSs.

iii. Modify the aggregate transaction requirement (currently 70/sec) to be the sum of both scenarios with a condition that the transaction rate for the second scenario does not exceed the LSMS required rate (currently 7/sec).  Using the current numbers, this update would state that NPAC is required to support 70 SOA transactions per second of which 7 are requests that result in LSMS downloads.  

b. Option B:  Update the SOA transaction requirements to indicate the NPAC is not held to them when the LSMS transaction rate exceeds the defined rate (in aggregate or per LSMS).

3. Service Bureau / Primary SPID and its Secondary SPIDs  

a. Option A:  Clarify requirement wording to state that treatment of XML Primary SPIDs is identical to CMIP Primary SPIDs, as currently defined.

b. Option B:  Remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.

4. Delegate SPIDs

a. Option A:  Leave CO 559 changes in place to limit quantity of delegates that can be used by a single Service Provider SPID but make no further changes.

b. Option B:  Leave CO 559 changes in place but remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.

c. Notifications:  GUST should be certain to account for notifications in overall transaction requirement numbers, including frequency with which notification suppression is utilized







**** Options highlighted in green have been discussed and agreed to by the group,
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Requirements Summary
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FRS Rate Requirements


3


R6-28.1	SOA to NPAC SMS interface transaction rates - sustained


A transaction rate of 7.0 CMIP/XML transactions (sustained) per second shall be supported by each SOA-to-NPAC SMS interface association.


R6-28.2	SOA to NPAC SMS interface transaction rates - peak


NPAC SMS shall support a rate of 10.0 CMIP/XML transactions per second (peak for a five minute period, within any 60 minute window) over a single SOA-to-NPAC SMS interface association.


RR6-107	SOA to NPAC SMS interface transaction rates – total bandwidth


NPAC SMS shall support a total bandwidth of 70.0 SOA CMIP/XML transactions per second (sustained) for a single NPAC SMS

















FRS Rate Requirements
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RR6-108	NPAC SMS-to-Local SMS interface transaction rates – sustained


NPAC SMS shall support a rate of 7.0 CMIP/XML transactions per second (sustained) over each NPAC SMS-to-Local SMS interface association.  (previously NANC 393, NewReq 2)


RR6-109	NPAC SMS-to-Local SMS interface transaction rates – total bandwidth


NPAC SMS shall support a total bandwidth of 210 Local SMS CMIP/XML transactions per second (sustained) for a single NPAC SMS region.  (previously NANC 393, NewReq 3)




















FRS Assumptions
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AR6-3	TN-to-Transaction Ratio


There is one TN per mechanized transaction as specified in R6-28.1, R6-28.2, R6-29.2, RR6-107, RR6-108, and RR6-109.  (previously NANC 393, AR-New-1)


AR6-4	Transaction Definition


A mechanized transaction is a request/notification and its corresponding response.  (previously NANC 393, AR-New-2)


AR6-5	Peak Period Definition


Peak, as specified in R6-28.2 and R6-29.2, is defined as a five-minute period, and one peak can occur within any 60-minute window. (previously NANC 393, AR-New-3)


AR6-6	Number of Local SMS Associated to the NPAC SMS


There are thirty (30) Local SMSs associated to the NPAC SMS as specified in RR6-109, related to the total NPAC SMS bandwidth for a single NPAC SMS region.  (previously NANC 393, AR-New-4)














Summarized Requirements/Assumptions
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SOA interface: 7.0 transactions per second sustained, 10.0 transactions per second peak (5 minutes in any 60 minute window).


Aggregate SOA rate: 70.0 transaction per second sustained.


LSMS interface:  7.0 transactions per second sustained.  No peak defined.


Aggregate LSMS rate:  210.0 transactions per second sustained (based on 7 transactions per second times 30 LSMS systems).  


Above transaction rates are per NPAC region; there are 7 US NPAC regions.


Both “requests” and “notifications” are included when determining transaction rates.


Each transaction in the rate requirements is for a single TN.














Background to Current FRS Rates (NANC 397)
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Overview – Service Providers have voiced concerns about the volume of port transactions that the NPAC can process per second when mass changes need to be made and broadcasted to the industry.  Now that wireless service providers are porting throughout the United States, the volume of port transactions has increased and will continue to increase in general, and mass changes will need to be made more frequently as well. The consolidations of Carriers and Switches will also generate an increase in the number of Mass Modifications for the update of the Network Data Tables (LIDB, CNAM, CLASS, ISVM and SMSSC).





The two methods available for large volume NPAC changes are 1) modifications done through the SOA and 2) modifications done using the industry Mass Modification process.  Processing through the SOA, at the current rate of 4 to 6 transactions per second, it could take more than 4 hours to make LRN changes to 100,000 subscribers. If something goes wrong and the Service Provider needs to back out of the changes, then another 4 hours would be required to make the corrections.  This could start to creep into regular business hours in large volume ports. There is a concern about technology migrations and the current 25K/night operational limitation (originally submitted as PIM 43, and now turned into a change order).  This is not an immediate need, but something that should be planned for the three-five years out timeframe.





…the requirements will be included to reflect current values and new values that would be necessary for 25K/hr.





“For NANC 397, the group agreed to document that this 25K/hr would occur in no more than four regions at a time for the type of network migration described in the business need section.  This is provided to assist in network bandwidth planning for interfaces between the SOA/LSMS and the NPAC.  However, given the regionalized NPAC solution, every region will support the 25K/hr rate, such that all regions could simultaneously be performing the 25K/hr rate, in addition to normal porting volumes/rates”. As discussed during the meeting, the updated requirement of 7.0 transactions per second is for an NPAC region, and since there are seven regions, the NPAC nationally has a performance requirement of 7x7 transactions per second.  The four-region concept is a User behavior assumption, not an NPAC performance requirement (or limitation).




















Requirements Interpretation
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SOA Requests and LSMS Downloads
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Certain SOA requests to the NPAC result in requests to the LSMS and certain requests do not.


New Service Provider SV Create, Old Service Provider SV Create (Release), Modify Pending SV, Query, and Cancel are examples of requests that do not result in requests to LSMSs (however, many of these do result in notifications from the NPAC to the SOAs)


Activate, Modify Active, and Disconnect are examples of requests that do result in requests to LSMSs (and they also result in notifications to the SOAs)














SOA Requests and LSMS Downloads
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At the currently-defined requirement rates, the NPAC SMS must support at least 70.0 SOA transactions per second on a sustained basis.


If even half of these transactions are activate, modify active, and/or disconnect requests, then the effective sustained rate to the LSMSs approaches 35 transactions per second, which is 5 times the expected rate for LSMS.  The aggregate LSMS rate for the NPAC SMS would be 1,050 transactions per second.


To “balance” with the LSMS expected rates of 7.0 transactions per second, only 10% of requests from all SOAs could result in LSMSs requests if the total aggregate SOA rate is 70.0 transactions per second sustained.

















What is an “association”?
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The FRS requirements indicate that the transaction rate is per “association”


Association is a concept introduced by the CMIP interface.


Each active connection between a primary SOA SPID and the NPAC SMS or an LSMS SPID and the NPAC SMS constitutes an “association” (see IIS Section 5.2.1.1).


A single SPID / system type may create multiple associations to the NPAC SMS; however, this is not done in practice.


Even if a primary SOA SPID elected to create multiple associations, each association is limited to a set of authorized and requested functions that may not overlap with any other association for the primary SOA SPID (see IIS Section 5.6).  At a high level, the SOA functions are


Requests/Notifications for Audits, Number Pool Blocks, and Subscription Versions


Requests to the NPAC SMS for management of Network Data and Customer objects 


Download of Network Data from the NPAC SMS to the SOA


Because of the prohibition of associations with overlapping functions, each CMIP SOA is effectively limited to a single association for Audit, Number Pool Block, and Subscription Version requests/notifications, which constitute the vast majority of transactions to/from the NPAC SMS for any primary SOA SPID. 














Areas for Transaction Requirements 
Discussion / Improvement
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Areas Where Requirements are Silent
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Range requests


The FRS defines a transaction as having a single TN (AR6-3).  There is no mention as to how ranges are to be factored into the transaction rate requirements in (e.g., RR6-29.1, RR6-108).


When SOA/LTI range activate/modify activate/disconnect requests are processed, there is the possibility they may need to be broken into smaller ranges or even individual TN requests when sent to LSMSs.  In other words, it is not always a one-to-one relationship between a request from a SOA and a request to an LSMS. 


In December 2021 through January 2022


Activate/modify active/disconnect range requests were from 0.97% to 1.87% of all requests (depending on region), with a 7-region average of 1.33%


TNs activated/modify active/disconnected by range requests were from 9.35% to 16.39% of all TNs activated/modify active/disconnected (depending on region), with a 7-region average of 12.13%




















Areas Where Requirements are Silent
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Relationship between SOA and LSMS transactions


The SOA and LSMS transactions are disjoint.  There is no defined relationship between the two.  


One implication is that, at the required aggregate SOA rate of 70.0 transactions per second, no more than 10% of the SOA transactions can be activate/modify active/disconnect requests without exceeding the per-LSMS (7.0) and aggregate-LSMS transaction rate (210).  


Individual SOA systems have visibility into only what their SPIDs are requesting; there is no ability to manage request types based on the types of requests other SOA systems are submitting.

















Areas Where Requirements Need Clarification


15


Service Bureau / Primary SPID and its Secondary SPIDs  


A Service Bureau / Primary SPID can have one or more secondary SPIDs.  


The current requirement wording, at least for CMIP, suggests that the 7.0 transaction/second rate requirement applies to each “association,” which would be the total traffic from both the Service Bureau SPID and all of its secondary SPIDs.


Delegate SPIDs


When the current transaction requirements were written, there was no concept of “delegation.”


Prior to delegation, a given SPID could only submit requests from a single mechanized interface instance.  


With delegation, a given SPID can still only submit requests from a single mechanized interface, but other SPIDs can make requests on behalf of the SPID, effectively allowing requests to be submitted over multiple mechanized interface instances simultaneously.


























SPID 1111 Config & Resources





SPID XXXX Config & Resources


Areas Where Requirements Need Clarification
Primary / Secondary SOA SPIDs
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Areas Where Requirements Need Clarification
Delegate / Grantor SOA SPIDs
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Areas Where Requirements Need Clarification
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Notifications are assumed to be “transactions” by AR6-4 and need to be factored into overall rate requirements.  Most SOA requests trigger a subsequent notification (sometimes multiple notifications). For example, to create and activate an inter-provider SV as a new service provider, the following requests and notifications are involved:


New SP Create Request


Object Create Notification


Attribute Value Change Notification (resulting from Old SP Create Request)


Activate Request


Attribute Value / Status Change Notification

















Ideas for Updates to Transaction Requirements
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Ideas for Requirement Updates
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Range requests


Option A:  Each TN in a SOA request or notification constitutes a transaction.  For example, a SOA range request with 10 TNs is 10 transactions.  


Option B:  For notifications, the number of SOA transactions is determined by the ceiling of (the total number of TNs in the notification divided by X).  For requests, the number of SOA transactions represented by a single range request is determined to be the greater of


the ceiling of (the total number of TNs in the request divided by X).  For example, if X is 5, then a range request with 10 TNs is 2 SOA transaction and a range request with 106 TNs is 22 SOA transactions 


the number of download messages sent to all LSMSs divided by the number of LSMSs (i.e., the average number of download messages per LSMS).  


Option C:  Range requests count as 1 transaction unless they involve multiple message to LSMS, in which case the average download message per LSMS is the effective transaction count

















Ideas for Requirement Updates
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Relationship between SOA and LSMS transactions


Option A:  Update the SOA transaction aggregate requirement to address two distinct scenarios


The first scenario is for requests that do not generate downloads (e.g., SV create request, cancel request, modify pending request, query request, etc.) to LSMSs and for notifications to SOAs


The second scenario is for requests that do generate downloads (i.e., activate, modify active, disconnect) to LSMSs


Modify the aggregate transaction requirement (currently 70/sec) to be the sum of both scenarios with a condition that the transaction rate for the second scenario does not exceed the LSMS required rate (currently 7/sec).  Using the current numbers, this update would state that NPAC is required to support 70 SOA transactions per second of which 7 are requests that result in LSMS downloads.  


Option B:  Update the SOA transaction requirements to indicate the NPAC is not held to them when the LSMS transaction rate exceeds the defined rate (in aggregate or per LSMS).

















Ideas for Requirement Updates
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Service Bureau / Primary SPID and its Secondary SPIDs  


Option A:  Clarify requirement wording to state that treatment of XML Primary SPIDs is identical to CMIP Primary SPIDs, as currently defined.


Option B:  Remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.


Delegate SPIDs


Option A:  Leave CO 559 changes in place to limit quantity of delegates that can be used by a single Service Provider SPID but make no further changes.


Option B:  Leave CO 559 changes in place but remove per-SOA transaction rate requirement; only aggregate SOA requirement would remain.


Notifications:  GUST should be certain to account for notifications in overall transaction requirement numbers, including frequency with which notification suppression is utilized
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