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1. Introduction

The scenario that multiple PLMNs are available for CS domain has been introduced in the TS 23.272 in SA2#79, i.e. the PLMN ID for E-UTRAN is different with the PLMN ID for CS domain in the case of CS Fallback, and the MME is responsible to select the suitable PLMN for CS domain and the MSC/VLR in the selected PLMN during combined Attach and combined TA/LA update procedure.

There are two typical use cases for this scenario as follows:

· New LTE operator who has no legacy GERAN/UTRAN CS network and it has to cooperate with other GETRAN/UTRAN operators in the same region to provide CS Fallback service to the user.

· The GERAN/UTRAN operators deploy its LTE network using different PLMN ID with the PLMN ID of legacy GERAN/UTRAN network updated to support CS Fallback (e.g. SGs interface), especially in case of network sharing.
2. Discussion
In order to support such scenario, there should be roaming agreement between the E-UTRAN network and the GERAN/UTRAN network, especially for the use case 1 above.
However, in the roaming case, it is possible that some of the GERAN/UTRAN operators who cooperate with the serving E-UTRAN operator (i.e. VPLMN) to offer CS Fallback service has no roaming agreement with the roaming-in UE’s home operator (i.e. HPLMN). Figure 1 shows such scenario as follows: 
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Figure 1: example of roaming agreement problem for multiple PLMNs for CSFB
· The roaming-in UE camps in the operator Y’s E-UTRAN network, which has the roaming agreement with the HPLMN；and, 
· Operator Y cooperate with  several GERAN/UTRAN operators (i.e. operator A, operator B, and operator C) in the same region (e.g. due to business consideration) to offer CS Fallback service for the roaming-in UE; and,
· Only the GERAN/UTRAN operator C has roaming agreement with the HPLMN for CS services in visited network.
As the serving visited E-UTRAN operator is unable to know such roaming restriction (i.e. only operator C is able to accept the registration request for the roaming-in UE), the MME in the E-UTRAN operator Y may select GERAN/UTRAN operator A (e.g. A is the preference for Y) for CS Fallback service. But the operator A has no roaming agreement with the HPLMN of the roaming-in UE. In this case, the MSC/VLR in operator A will reject the Location Update request directly, and the MME will notify the UE that “CS service is not available”. Considering the domain selection principle defined in 7.2a of TS 23.221, this roaming-in UE (e.g. CS-voice only “voice-centric” UE) should select GERAN/UTRAN CS domain and disable E-UTRAN capability for voice support.
But in fact, it does allow the roaming-in UE to camp in the E-UTRAN network and enjoy CSFB service in such scenario. The roaming-in UE has to move to GERAN/UTRAN only due to select a wrong PLMN for CS domain unlucky (i.e. select PLMN A instead of PLMN C), which is unacceptable for the user and operator. 
If the MME is allowed to select another PLMN for CS domain instead of notifying the UE that “CS service is not available” immediately, the operator C in the example will be able to provide CS service for this roaming-in UE and the UE can enjoy E-UTRAN and CS Fallback service. Such principle has been specified in TS 23.272.
During the discussion in last CT1 meeting, one concern about such reselection mechanism is for the timer behaviour in the UE. In other words, the timer for attach request may expire due to the reselection behaviour in MME. However, we think it will not harm the UE and network:
· There will not too many GERAN/UTRAN operators cooperated with the E-UTRAN operator in the same region, e.g. not more than 3, which will limit the reselection times in the MME.

· Location Update procedure towards MSC/VLR is performed in parallel with default bearer establishment, and the reject handling due to PLMN roaming restriction will not cost too much time.

· Even the timer for Attach Request in the UE expires, the UE will resend Attach Request message to the MME, and the MME will ignore it as the previous attach procedure is still in progress according to the principle as specified in TS 24.301 sub 5.5.1.2.7, and then the MME can send Attach Accept in the second Attach round.
3. Conclusion
According to the analysis above, we can conclude that such reselection PLMN mechanism in MME which has specified in TS 23.272, has no harm for the UE and network, and it can improve the user experience and has benefit for the operator.
It also proposes to adopt the corresponding CR C1-104644 (Rel-9) and C1-104645 (Rel-10) in order to align with stage 2 specification.
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