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Background:
This discussion paper proposes the next steps forward after the discussion on tdoc CP-140274[1] and the subsequent non-approval of the CRs in CR-pack CP-140312[2]. Given the nature of the discussion at CT#64, this discussion paper suggests some possible solutions that will not impact current deployments and will allow the ability to maintain the understanding of the equivalent PLMN concept.

Discussion:
The issue on the UE's retry behaviour on receipt of cause codes #50, #51 and #66 for session management procedures (i.e. request to establish a PDN connection or a PDP context for a PDN type) has been discussed now since CT1#85. The problem stems from the fact that the one of the conditions of the automatic UE retry behaviour for the same request of the same PDN type relies on the concept of equivalent PLMNs, e.g.
6.1.3.1.3
Unsuccessful PDP context activation initiated by the MS

If the SM cause value is #50 "PDP type IPv4 only allowed" or #51 "PDP type IPv6 only allowed", the MS shall not automatically send another ACTIVATE PDP CONTEXT REQUEST message for the same APN that was sent by the MS using the same PDP type, until:

-
a new PLMN which is not in the list of equivalent PLMNs is selected;

-
the PDP type which is used to access to the APN is changed;
-
the MS is switched off; or

-
the SIM/USIM is removed.

The CRs in CP-140312[1] proposed to remove the condition in blue highlighted above and replace it with:
-
the UE performs registration on a new PLMN;
CRs were agreed at CT1#87 with one sustained objection.
At CT#64, when discussing the CRs in CP-140312[1], there were four companies that did not want to approve the CRs.

The following comments were recorded in the CT#64 report [3] when discussing the CRs in CP-140312[1]:
Discussion: Telia-Sonera, Telenor and Ericsson disagree with the CR because it impacts the previous behaviour and will have consequences on deployments, like their network.

Vodafone also wishes to have more time to discuss this in CT1.

The following comments were noted from the CT#64 report [3] when discussing CP-140274[2]
Discussion: Samsung clarified that, in GSMA, these rules of equivalencies are not applied.

Telia-Sonera agrees with most of this paper but not on the conclusion.

The CT chair stressed that CRs with impacts on deployed networks should not be produced, so this is not a theoretical exercise. The aim is to clarify the situation while not impacting existing deployments. In this case, this proposed solution would represent an issue for operators with shared networks.

For Samsung, this does not satisfy Stage 1; Stage 3 should not be defined in a way that does not follow Stage 1. 

It is clarified that, at the CT1 meeting, the positions were not so clear.

There is no consensus on the CRs in CP-140312 so they cannot be approved by CT.

The CT1 chair encourages the delegates with other view to bring written contribution to the next CT1 meeting.

Samsung also encourages this approach: this topic has been discussed since CT1#85, so they consider that it is time to conclude on this topic, e.g. at next CT1 meeting.

The CT Chair also reminds that all cases of the overall context have to be taken into account, including e.g. the shared networks.

Summary of the discussions in Plenary:

1. There was there was an overwhelming agreement that the concept of equivalent PLMNs does not imply equivalency for services (i.e. one cannot assume that if a feature (e.g. IPv6) is not supported by the registered PLMN, then the UE shall not be able to request use of this feature until it moves to another PLMN which is not in the list of equivalent PLMNs. Otherwise it would mean that if an operator wanted a deployment where there was no equivalency of services between PLMNs, then the user will not be able to get packet service even if a PLMN other than registered PLMN in the equivalent PLMN list provides that service). However, there was not an agreement on the conclusion to approve the CRs in CP-140312.
2. The CT chairman indicated that it was not acceptable to impact the behaviour of existing deployments.

3. The CT chairman indicated that the overall context needs to be taken into account which includes the behaviour for equivalent PLMNs.

4. The CT1 chairman indicated that the view to keep the specification the same needs to be discussed at the next CT1 meeting by those companies that wish the specifications to remain the same.
5. During the online discussion, it was indicated that when moving back and forth repeatedly between equivalent PLMNs, mobility management signalling was not an issue, but the repeated failed session management signalling was the issue. 
NOTE: It should be noted that only if the list of equivalent PLMNs are symmetrical between PLMNs, then the reduction in session management signalling is seen. For example, if PLMN1 has PLMN2 and PLMN3 as equivalent PLMNs and PLMN2 has only PLMN3 as an equivalent PLMN, then in the case UE in PLMN1 does not repeat PDN connectivity request of a particular PDN type in either PLMN1 or PLMN2, the UE can still repeat the same PDN connectivity request in PLMN1 upon moving to PLMN2 and then back again to PLMN1.
Way Forward:
There is a stalemate on this issue. A way forward could be to allow both types of behaviour. In this way, those operators that wish all their services to be equivalent in their list of equivalent PLMNs can have this behaviour and those operators that do not wish for this behaviour can comply with the understanding that EPLMNs do not imply service equivalency.
Possible solutions are:

1. Have a configuration parameter in the NAS Management Object (TS 24.368) to control the behaviour.

2. Have a new IE returned with cause #50, cause #51 and cause #66 to control the behaviour.

3. Adopt the proposal of the CRs in CP-140312[2], but allow the UE to learn the behaviour of service equivalency by maintaining lists of PLMN codes per cause code to prevent repeated attempts in those PLMNs. 
Solution 1 would be controllable by the HPLMN operator and would not impact existing deployments.
Solution 2 would be workable in the HPLMN and VPLMN and would not impact existing deployments.
Solution 3 would impact existing deployments (but these impacts would be less as the UE would learn the equivalency to prevent repeated attempts when transitioning repeatedly between EPLMNs). This solution would alleviate the issue raised in bullet 5 above during the online discussion.
Samsung preference would still be to go ahead and approve revisions of the CRs in CP-140312[2], but if that is not possible, Samsung believes that the easiest option to allow both types of behaviour is Solution 1. However, if CT1 believes that better control of this functionality could be achieved through the use of Solutions 2 or 3 or any other solutions, Samsung would be happy to consider alternative solutions. CRs for Solution 1 have been provided in Rel-12 only in C1-142642, C1-142643 and C1-142644, but can also be provided from Rel-11 onwards if the solution is deemed acceptable.
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