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Extract:
In CT1#73, Malta, C1-113214 was presented and discussed. CT1#73 considered sending an LS to SA1 on the topic of C1-113214 but that draft LS (in C1-113727) was requested to be postponed. This paper explores further what has been brought up in C1-113214.

1.
Introduction

C1-113214 brought up the scenario of a UE in E-UTRAN registered for both EPS and non-EPS service where the MME has a PLMN name different from that of the MSC. Figure a, illustrates the issue brought up by C1-113214. This use case scenario is only when the PS service is through E-UTRAN and for CS services the UE has to fallback to GERAN/UTRAN.
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Figure a:
C1-113214 further went on to propose 3 solutions.

Solution 1:
MME checks the PLMN name provided in SGsAP MM-INFORMATION-REQUEST and always ensure that EMM_INFORMATION will deliver the PLMN name associated with the MME to the UE.

Solution 2:
Whenever the MME receives PLMN name in SGsAP MM-INFORMATION-REQUEST, the MME will replace that PLMN name with the PLMN name associated with the MME when providing EMM_INFORMATION to UE.
Solution 3:
Whenever the MME receives PLMN name in SGsAP MM-INFORMATION-REQUEST, MME will not forward that PLMN name (provided by the MSC) when sending EMM_INFORMATION to UE.
This paper accepts that the situation brought up in C1-113214 can exist.

We note that all the 3 solutions proposed do not impact the UE. We support C1-113214 arguments that any UE based solution will not be backward compatible for those UEs implemented to Rel-8, 9 and 10 specifications. 
However, we would like to suggest that none of the 3 solutions proposed in C1-113214 are favourable as any solution must consider plausible operator deployment scenarios.
2.
Discussion
2.1
Operator deployment cases – Home country and National Roaming
We suggest that operators LTE/2G/3G deployment scenarios be considered.

Consider (i) a Greenfield operator with a LTE license who has no 2G/3G license.

Consider (ii) an existing 2G/3G operator who has no LTE license.

For case (i), that Greenfield operator would want to provide voice service. Assuming he has yet to roll out his IMS voice solutions, that Greenfield operator will have to form a partnership with an existing 2G/3G operator to provide voice through the CS domain. However, that Greenfield operator would still want his subscribers to see his PLMN name displayed on their mobiles. Figure b gives an illustration of this deployment case, where (example) Greenfield Operator has the PLMN name of "GREEN" and is in partnership with Operator Purple who will provide the voice services through CSFB.
In Figure b, UEb is just such a UE of a Greenfield operator and it is easy to argue that for the issue raised in C1-113214, that Greenfield Operator would want the PLMN name GREEN to be displayed on the screens of its subscribers' mobiles.
For case (ii), the existing 2G/3G operator without an LTE license will have to team up with an LTE operator to provide his subscribers the new LTE high speed PS services. So while this 2G/3G operator has his 2G/3G voice solution, the LTE only operator might yet to deploy the PS voice service or it might be that the existing 2G/3G operator would want his subscribers to fallback to traditional CS service for voice. Whichever the case, it is reasonable for this existing 2G/3G operator to want his subscribers to see his PLMN name even when in its partner's network. Again Figure b gives an illustration of this use case with Operator Blue having a (example) PLMN name of "ICECREAM".
In Figure b, UEa is just such a subscriber of Operator Blue and that operator would like that the mobiles of its subscribers display the name "ICECREAM".
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Figure b:
From looking at case (i) and (ii) it is clear that none of the 3 solutions in C1-113214 can cater for both cases. 
2.2
(International) Roaming
One can further consider the case of UEa or UEb when (international) roaming. It is true to say that (as indicated in Figure a) a UE that is combined registered for EPS and non-EPS services could potentially be getting services from PLMNs whose MCC and MNC and PLMN names are not the same. But what is clear is that in such a situation, the active RAT is E-UTRAN and as specified in 24.301, the GMM state is GMM_REGISTERED.NO-CELL-AVAILABLE while EMM is EMM_REGISTERED.NORMAL-SERVICE and the MM is MM-IDLE.NO CELL AVAILABLE.
Because the UE's active RAT is E-UTRAN, we argue that it is right that what is reflected should correspond to the MCC MNC of the E-UTRAN access. In that respect, the solutions presented in C1-113214 can work, unless of course, the Home operator of such roaming mobiles wish that their mobiles display a certain preferred name. In particular this can be so if operator roaming agreements cater for specific preferred name.
2.3
Logical placement of any solution
Like C1-113214, we too suggest that a solution should not be found on UE side. Besides the backward compatibility of such solutions – as there are already UE implemented to Rel-8, 9 and 10 – it has always been very clear from 22.042 that the UE will link the PLMN name given in MM/GMM/EMM INFORMATION to the MCC MNC that send that INFORMATION message.

The argument that the UE should display both PLMN names should also be avoided. This will only serve to confuse the normal user and the complexities that would require – at least the UE would need to distinguish which MCC MNC to link the PLMN name to when it gets delivered in EMM_INFORMATION that originated as SGsAP-MM-INFORMATION-REQUEST - is hard to justify.

We consider that for a solution that can cater for different operator rollout cases as well as home UEs, national roaming UEs and (international) roaming UEs, such solution, if any, would necessarily be on the network side.

3.
Conclusion

We conclude that none of the solutions in C1-113214 are likely to cater for likely operator deployment scenarios involving operators with only LTE license or without any LTE license who yet wish to offer CS voice services or offer superior EPS data services respectively.

We conclude that the suggestion in C1-113214 that solution should not be found on UE side as that would not be backward compatible to be correct and supportable.

4.
Way forward

Whilst we consider the situation raised by C1-113214 can exist, we propose that the better solution is not to have hard and fast manipulation of PLMN name by the MME as proposed in C1-113214.

We would rather that any considered solution should be based on allowing the operators sufficient flexibility to configure their networks for each roaming situation and to convey the appropriate network name information to the UE by using the already existing radio interface procedures. This would also cause no impacts to the UE side.

We believe that flexible O&M methods in NW management control that are able to cater for Operator needs, be the way forward. We consider that such O&M methods need not be specified in any 3GPP Stage 3 specifications and that it be left to NW vendor and their Operator customers to choose - maybe even based on roaming agreements – which PLMN name to provide to the UE for the issue flagged in C1-113214 and summarised in Figure a. However, to allow NW implementations to offer such O&M possibilities, relaxing the strict wording that currently exist in 29.118 sublcause 5.10.3 might be considered.
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