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Introduction

When the SINE work item was completed, the handling of retry restrictions for ePLMNs was partially left out, and that aspect of signalling reduction is now the target for the RISE work item.
This paper makes a proposal on what the ePLMN issue is in relationship to session management, and proposes a simple solution that only impacts certain deployments of equivalent PLMNs, and does not impact deployments at all when equivalent PLMNs are not in use.
There is agreement that ePLMN only relates to mobility management, and not to session management, but also that the behaviour of mobiles when moving between PLMNs needs to be predictable, i.e. the behaviour of the mobile in regards to sessions needs to be specified during mobility procedures between ePLMNs.
As ambiguous text exists on ePLMNs and SM/ESM retry, our proposal is to clarify the specification. In this proposal the coupling between ePLMN and session management does not exist other than in the form of creating instances of timers per PLMN and APN combination.
Problems

The current specification text, before the Bratislava clean-up has conflicting concepts. On the one hand there are timer instances per combination of PLMN and APN, but also three instances with text similar to this: 

the MS may send an ACTIVATE PDP CONTEXT REQUEST message for the same APN after selecting a new PLMN which is not the RPLMN.
The Bratislava clean-up adds conditions to avoid ping-pong (that the MS checks whether the timer is running).

Still it is therefore required (or unarguably a valid interpretation) that when a mobile changes PLMN without PLMN selection, that it shall keep the back-off condition, even though no back-off timer is running for that PLMN and APN combination. This is a desired behaviour for some operators, even though it may seem illogical that the UE will back-off when there is no back-off timer running for the RPLMN and APN, but only for one of the ePLMNs and APN.
This results in an odd situation: In a deployment with two equivalent PLMNS, A and B, where the UE is running a back-off timer for PLMN A but not for PLMN B, when the mobile first moves from PLMN A to PLMN B using cell re-selection (or handover) and later makes a PLMN selection back to PLMN A.

In PLMN B the UE is not allowed to make the activation attempt as is has not made PLMN selection, even though the back-off timer is NOT running for that PLMN. After returning to PLMN A it is allowed to activate the PDN connection even though the back-off timer IS running for that PLMN (the latter is changed in the clean-up CR).

-
the MS may re-attempt an ACTIVATE PDP CONTEXT REQUEST message for the same APN after selecting a new PLMN but the MS shall keep the timer running for the previous PLMN(s).
The examples above are simple cases, to further complicate matters it is not necessarily so that the list of ePLMN is symmetric, and also as the list of ePLMN is replaced at location registration, the PLMN that caused the back-off timer may no longer be part of the ePLMN list as the mobile makes successive transitions to new PLMNs without PLMN selection.

As has been mentioned several times in previous discussions on SM Retry, equivalent PLMNs are used not only for PLMN selection, but also for cell re-selection and handover. 
It seems irrational that a mobile acts differently when it changes PLMNs due to recovery after loss of coverage, or due to mobility where overlapping coverage exists. In the former case it selects a PLMN, which may be an ePLMN other than the RPLMN, and the latter case it performs cell re-selection to a new cell in an ePLMN other than the RPLMN. In both cases the RPLMN changes, and the ePLMN list typically remains the same.
Proposed solution

A more straight forward solution is to base the back-off for a given RPLMN and APN combination on the existence of a running back-off timer for that combination, and make that explicit. Then references to PLMN selection can then be avoided.
1. To handle the case of mobility management between ePLMNs and ESM/SM retry it is proposed that the RPLMN, may add a new information element to the reject message which states which PLMNs other than the RPLMN the back-off condition shall apply to. The mobile would then create an instance of the back-off timer for the combination of the APN, and each PLMN indicated. The list could either be just the RPLMN, which is the default without the new information element, or a list of multiple PLMNs. 

When back-off for multiple PLMNs are desired, our view is that there is no reason to use anything other than the ePLMN list, and that the logical solution is to refer to the ePLMN list in the protocol. If referring to the ePLMN list is considered offensive to CT1 for a SM message it is a simple matter to encode a new list of PLMNs for which the back-off timer shall be created (it would in deployments known to TeliaSonera contain the same PLMN identities as the ePLMN list).

In TeliaSonera’s view the current use of PLMN selection shall be avoided as a trigger reset, as mobility between networks may occur via other means, i.e. handover and cell re-selection.
This change would maintain the already specified (and required) functionality for a mobile that moves between ePLMNs without PLMN selection.
2. In addition any text using “selecting a new PLMN” would be modified to state text styled after:
the MS may shall not send an ACTIVATE PDP CONTEXT REQUEST message for the same APN after selecting a new PLMN which is not the RPLMN, if the back-off timer is not running and or is not deactivated for the PDP context activation procedure and the combination of new (R)PLMN and APN; and
Proposed protocol solution

The proposal is to base the solution on previous proposals with this coding:

10.5.6.5A
Re-attempt indicator
The purpose of the Re-attempt indicator information element is to indicate a condition under which the MS is allowed to reattempt a session management request for the same APN which was rejected by the network.
The Re-attempt indicator information element is coded as shown in figure 10.5.6.5A and table 10.5.6.5A.
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Figure 10.5.6.5A: Re-attempt indicator information element
Table 10.5.6.5A: Re-attempt indicator information element

	Re-attempt indicator

RATC (octet 3, bit 1)
0

MS is allowed to repeat the request after inter-system change to S1 mode

1

MS is not allowed to repeat the request after inter-system change to S1 mode
EPLMNC (octet 3, bit 2)
0

Back-off timer is applicable for RPLMN and APN combination.
1

Back-off timer is applicable for each PLMN in the equivalent PLMN list and APN combination.
All other values are reserved.



Proposed way forward

If this principle is acceptable to CT1, 
1. TeliaSonera will bring in CRs using the cleaned-up SINE text as baseline for RISE in Rel 13 to the next CT1 meeting. 
2. TeliaSonera would like early feed-back if the ePLMN list method is agreeable or if a new list with the same content is desired. 
3. Also, CT1 is asked whether is it feasible to introduce the CR already in Rel 12 due to FASMO? as the current logic for resetting the retry restriction at PLMN selection is actually flawed.
