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1. Introduction

This paper provides further analysis on alternatives for UE retry handling during UE initiated ESM and SM procedures when the UE’s ESM/SM request is rejected by the core network with ESM/SM cause value #32 (service option not supported), #33 (requested service option not subscribed).
2. Discussion
CT1 has been discussing the UE retry handling issues related to reject cause #32/#33/#97 for several meetings to address the field issues from several operators’ networks as described in [1] [6].  
To prevent network from being overloaded with useless retry requests, retry restriction needs to be applied so that the UE does not initiate the same request unless change of any processing conditions (refered as "retry triggering criteria") could potentially lead to different processing result. This need is acknowledged in CT1 during prior discussions. 

So far the following retry triggering criteria have been identified:

- a new PLMN is selected;
- the UE has changed to a new RAT within the same PLMN;

- the UE is switched off; or
- the USIM is removed.
One simple UE based solution as proposed in [2] [3] [7] [8] is to restrict UE retry behavior for #32/#33/#97 purely based on retry triggering criteria so that when the mobile is rejected, the UE will not retry the session management request automatically for the same APN until one of the retry triggering conditions has occurred. Similar handling is used for example for handling of rejection related to cause code #66 "requested APN not supported in current RAT and PLMN combination" and #50/#51 "PDN type IPv4 only allowed"/"PDP type IPv6 only allowed". In fact this would resolve the issues found in these operators’ network deployments. In addition, the solution is easy to implement and can be applied to both Rel12 onwards UEs and pre-Rel 12 UEs because it only affects the UEs and no change on infrastructure side. 
In addition one operator expressed concerns that restricting UE retries purely based on these retry triggering criteria may not meet certain requirements in their specific network arrangement. If the mobile is relatively static (not moving to new PLMN or new RAT or new cells), it could happen that the session management request may not be attempted for long time, which means no failure event pegging in operator's network.  Depending on operator network, some network may wish to take some network actions to resolve the situation if the operator knows there is an issue with particular request or service. But without failure event pegging, the operator may not be aware of any service option related issues. So it is desired to include a timer based triggering consideration in addition to the triggering criteria identified above.
There are several possible ways to incorporate this additional timer consideration into UE retry handling:
Proposal 1). Using pre-configured UE retry wait time

This was proposed in CT1#84 meeting [14] [15] [16] [17]. For this approach, one additional timer based trigger (pre-configured retry wait time) was added to the list of retry triggering criteria. The value of the pre-configured retry wait time is based on local operator policy and occurrence of any of triggering events automatically deactivates the retry wait timer if it has been configured and is running:
Retry triggering criteria:

- a new PLMN is selected;

- the UE has changed to a new RAT within the same PLMN;

- the UE is switched off; or

- the USIM is removed.
- a pre-configured retry wait time period has elapsed.
NOTE 1:
The value of the pre-configured retry wait time is based on local operator policy. Occurrence of any of the above listed events automatically deactivates the retry wait timer if it has been configured and is running.

Proposal 2). Extending existing congestion back-off timer T3396

There is a signaling based proposal in CT1#85 meeting to extend existing back-off timer T3396 as general mechanism to cover all rejections including #32/#33 [11] [12] [13]. This proposal has both UE and core network impact.
However further checking shows that extending T3396 to cover all cause codes for both EPS and GPRS are very problematic and will not work properly for UE retry handling for #32/#33 due to the following reasons:

1) T3396 prevents all ESM procedures from retry, instead of just the one ESM procedure that is not supported or subscribed (#32/#33). For example, the network may not support "Multiple PDN for the same APN" feature, but it does support multiple bearers within same PDN, so the UE should be allowed to request bearer resource allocation or modification even though it is not able to request for another PDN (via PDN connectivity procedure). In other words, if there is a timer introduced, it needs to be per ESM procedure based, which is different from existing T3396.
2). EPS and GPRS service option/capability may not be symmetrical. One service option not implemented in EPS does not mean it is not implemented in GPRS as different network nodes are involved (whether same or diff vendor) e.g EPS bearer modification may not be supported, but PDP context modification is supported. So timer for EPS and GPRS must not be the same! 

3). Retry triggering criteria are different
For T3396, even if timer value is indicated as "deactivated", if UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST, ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST message for the same APN from the network, UE can retry again. This is correct from congestion control point of view, as receiving those messages means network is no longer congested, but, for cause code #32 and #33, this is not correct. acceptance of 1 UE request does not mean retry is allowed for other request. For example, if bearer modification request was rejected due to #32 (not supported), acceptance of bearer allocation request does not mean bearer modification request is "supported", therefore cannot unblock bearer modification req, UE still needs to wait for retry triggering event.

4). Timer stopping criteria are different

For T3396 is stopped when network initiated ESM/SM messages (for example, REQUEST PDP CONTEXT ACTIVATION or REQUEST SECONDARY PDP CONTEXT ACTIVATION or MODIFY PDP CONTEXT REQUEST or REQUEST MBMS CONTEXT ACTIVATION or ACTIVE DEFAULT EPS BEARER CONTEXT REQUEST or ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST or MODIFY EPS BEARER CONTEXT REQUEST ) are received which indicates end of congestions, or if DETACH REQUEST with the detach type indicates "re-attach required" received, or paging for EPS services or GPRS services using IMSI received.
For #32#33, the purpose for backoff is to restrict retry, not affected by core network  load. So no need to consider the timer to be stopped due to some network  signaling from core network  (like received network  initiated SM messages). The wait timer for #32/#33 case should only be stopped when one of the retry triggering occurs: 
· the retry wait timer expires (normal stop);

· UE selects a new PLMN;
· the UE has changed to a new RAT within the same PLMN;

· the UE is switched off or the USIM is removed.

5). Handling logic when timer is not included are different
When T3396 value is not included, the required UE behavior is different for #26 handling and #32/#33 handling:
For #26, the UE may retry the request: 

If the T3396 IE is not included and PDN CONNECTIVITY REQUEST was sent standalone, the UE may send a PDN CONNECTIVITY REQUEST message for the same APN
This is not what we want for #32#33. Instead the goal is to make the UE not automatically retry unless retry triggering criteria is met.
Proposal 3). Introducing new back-off timer for retry wait time
As we can see from analysis above, extending existing T3396 is not a good alternative to solve #32/#33 rejection retry issue as the UE retry requirements could not be properly satisfied, in addition to the potential impact/complexity added to the core network. 

If a signalling based wait time approach is prefered, then to avoid the problems identified above, one alternative is to introduce new back-off timer for this retry wait time, so that UE retry behavior due to #32 "service option not supported" or #33 "requested service option not subscribed" can be restricted based on a retry wait timer that is signalled to UE by the network during rejection, in addition to the set of retry triggering criteria defined.
This means introduction of two new timers dedicated for #32/#33: one for EPS and one for GPRS.
- If the timer value is not included in the #32/#33 rejection by the network, the UE retries based solely on retry criteria: selection of a new PLMN, RAT change, UE power cycle or USIM removal;

- Otherwise if the timer value is included in the #32/#33 rejection by the network, the UE retries based on both retry criteria above and the retry wait timer signalled by network.

3. Conclusion

The intention for UE retry restriction is not to stop the UE retry in all cases, but to restrict it in a way to make the retry meaningful by preventing useless retries (retries that are "bound to fail" deterministically) and to prevent network overloaded with useless signaling requests, yet still allows the operator to monitor the rejection situation if desired. The UE is allowed to retry as soon as one of the retry triggering condition has occurred or pre-defined retry wait time expired.
Based on above analysis, it is recommended to agree a UE retry restriction mechanism based on either Proposal 1 or Proposal 3.

CRs for Proposal 1 are provided in C1-140233 and C1-140234. CRs for Proposal 3 are provided in C1-140235 and C1-140236.
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