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1. Introduction

This paper discusses ESM/SM cause code #27 (missing or unknown APN) handling and related backward compatibility issues.
2. Discussion
Back in Rel-10, in CT1#66 meeting, an issue related to ESM/SM cause code #27 (missing or unknown APN) was identified that the APN that UE requests may not be known or allowed by the network that the UE is registering (see C1-103450/3449). For example, an APN may be allowed in 2G/3G, but not allowed in LTE and vice versa. Subsequent UE retry creating unnecessary load in the networks and also possibly unnecessary costs for the user: 
It was recognized in networks that UE’s for several reasons are not using allowed APN’s to try to establish connections. These UE’s creating unnecessary load in the networks and also possibly unnecessary costs for the user. To overcome that it is proposed to restrict the immediate reconnection to the same APN after a reject cause #27 (missing or unknown APN).
To overcome this issue, it was agreed (in C1-103450 24.301CR#0847r2 and C1-103449 24.008 CR#1600r2) to introduce UE retry restriction to prevent the UE from the immediate reconnection to the same APN after a reject cause #27 (missing or unknown APN) by using two new domain specific timers T3496/T3396. In case UE requested PDN connectivity procedure not accepted by the network (send together with attach or standalone) and if PDN CONNECTIVITY REJECT message with ESM cause value #27 (missing or unknown APN) the US shall not try to reconnect to that APN immediately: 
1). In 24.301: 
If the UE in case of “UE requested PDN connectivity procedure not accepted by the network” receives PDN CONNECTIVITY REJECT message with ESM cause value #27 (missing or unknown APN) the US shall not try to reconnect to that APN immediately. An additional timer T3496 is introduced and defined.
2). In24.008: 
If the ME in case of “Unsuccessful PDP context activation initiated by the MS” and “Unsuccessful MBMS context activation requested by the MS”  receives ACTIVATE PDP CONTEXT REJECT message with cause value #27 (missing or unknown APN) the MS shall not try to reconnect to that APN immediately. An additional timer Timer T3396 is introduced and defined.
However rationale for these changes was somehow overlooked later on when other features/changes were implemented and in addition backward compatibility issue: 

1). During NIMTC work in Rel-10 for low priority UEs, a mistake was made to reuse T3396/T3496 for congestion control backoff. But in fact the requirements for congestion control are different from UE rejection and retry restriction, and the same timers should NOT be reused for these two different purposes:

For congestion control, when one packet domain is congested, the UE should not move to the other packet domain and to make the other domain also congested, that is why a single timer is used for EPS and GPRS for congestion control, to guard again both domains. In addition, congestion as a network condition, potentially has impacts to all ESM procedures.

For UE retry restriction, due to network capabilities are different among different core network elements, and UE has possibly different service subscriptions across different RAT, it is perfectly fine (and often required) for the UE to retry other domain in case of rejection in order to obtaining service. The restriction is usually only limited to one particular service in one packet domain. 

2). Later on, when it was decided that congestion in one domain should not cause congestion in the other domain,  original use case for #27 was overlooked which is not related to congestion restriction at all. When T3396/T3496 was combined into RAT independent timer, we only think about congestion control, but forgot the timers were originally introduced for #27 and the RAT dependent nature of cause #27, which was another mistake, because now the handling for #27 is broken. 

3). Instead of fixing this mistake to support RAT dependent behavior, the third mistake was made in Rel11 to introduce new cause code #66 to resolve this RAT dependent issue which creates backward compatibility problem (see discussion paper C1-141171 from Docomo). Given that #27 is meant to be RAT dependent, there is never a need to introduce #66. 
Furthermore, as part of introduction of cause #66, the scope of #27 was changed. Considering that #27 has already been used in network for very long time, this creates further backward compatibility problem:

Cause #27 – Missing or unknown APN

This ESM cause is used by the network to indicate that the requested service was rejected by the external packet data network because the access point name was not included although required or if the access point name could not be resolved and is not known to be available in other RATs.
Cause #66 – Requested APN not supported in current RAT and PLMN combination

This ESM cause is used by the network to indicate that the procedure requested by the UE was rejected as the requested APN is not supported in the current RAT and PLMN.
These problems need to be fixed and the handling of #27 needs to be reverted to original correct behavior and it scope reverts back to original one to avoid backward compatibility issue.
3. Conclusion

It is therefore propose to agree the following changes from Rel-11 onwards to avoid further backward compatibility issue: 

1. revert back the scope for cause code #27 to original usage: 

24.301:

Cause #27 – Missing or unknown APN

This ESM cause is used by the network to indicate that the requested service was rejected by the external packet data network because the access point name was not included although required or if the access point name could not be resolved and is not known to be available in other RATs.
24.008:

Cause value = 27 Missing or unknown APN

This cause code is used by the network to indicate that the requested service was rejected by the external packet data network because the access point name was not included although required, or if the access point name could not be resolved and is not known to be available in other RATs.

2. revert back changes agreed in C1-103449/103450 to apply UE retry restriction after a reject cause #27 (missing or unknown APN) by using two new domain specific timers T349x/T339x. 

CRs have been provided in C1-142792-2795.
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