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Abstract of the contribution: This paper discusses the need to solve scenarios A and B described in S2-124296 and S2-130360. It concludes that only scenario A needs update to specifications, and proposes a network-based solution without impacts to the UE. 
Discussion
S2-124296 [1] and S2-130360 [2] describe scenarios in which a UE originally camping on a LTE PLMN may return to another LTE PLMN after a CSFB call. S2-130312 [3] explains that existing standards based solutions can be used to ensure that the UE selects the most preferred PLMN for which coverage is available, based on operator configurations in the USIM and in the network via roaming agreements. 
Scenarios

The scenarios described in [1] and [2] are shown below for convenience.

Scenario A (no LTE network sharing or LTE network sharing with different 2G/3G and LTE PLMN IDs): Because PLMN B is not aware of the PLMN a UE is coming from in a CSFB call procedure, a UE originally camping on LTE PLMN A1 may select (or be sent to) LTE PLMN C after a CSFB call handled in PLMN B. 
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Scenario B (specific LTE network sharing case where 2G/3G PLMN ID is one of the shared LTE PLMN IDs): As the UE registered PLMN becomes A2 when the UE is sent to 2G/3G for CSFB, and as the registered PLMN is the highest priority PLMN, a UE originally camping from LTE PLMN A1 will reselect LTE PLMN A2 after the CSFB call. 
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It has been agreed in SA2 that changing LTE PLMN is not desirable as it would result in:
· The user being confused, especially if it has selected a LTE PLMN manually;

· Operator A1 losing its subscriber, which has been captured by operator A2 (In existing networks, when there is no priority between PLMNs in the country a UE is roaming, a VPLMN which has captured the UE will keep that UE under its control as long as that VPLMN has seamless coverage for the UE. There is no reason to change that behaviour because of CSFB calls handled by a 2G/3G partner operator);

· More signalling in the network, because it will induce a MME change and therefore an involvement of the HSS as well as inter-operator signalling; 
· It is also likely that such inter-PLMN mobility (between A1 and C) is not possible as inter-PLMN mobility is rarely deployed. Especially this would mean that when the UE comes back to LTE, it would be forced to re-Attach on PLMN C with as a consequence the loss of the IP connectivity (loss of IP address) acquired over the old LTE PLMN (A1).  This may be especially sensitive for on-going IMS sessions, as they would be broken with furthermore the need for the UE to restart the IMS registration procedure. This would induce a lot of useless signalling over the radio as well as over the network.
S2-130312 [3] explains that the UE home PLMN has sufficient means with existing tools to avoid such LTE PLMN changes via:
· Configuring the USIM in such a way that PLMN A1 is listed as a higher priority PLMN than PLMN C in the EF PLMN AcT (EFOPLMNwACT, EFHPLMNwAcT); 

· Configuring the roaming agreements in the 2G/3G VPLMN in such a way that PLMN C is not included in the ePLMN list provided to the UE and to the BSS/RNC. 

However, configuring the USIM and the roaming agreements might not be possible in all the cases: the home operator may have roaming agreements with two or more operators in a foreign country without any priority between each other. This may be for commercial reasons or because of existing agreements. In such case, there is no reason to favour one PLMN over another in the USIM as well as in the ePLMN list provided by the 2G/3G PLMN. 
Moreover, it is questionable how frequently USIM are updated with new roaming agreements. It is also questionable whether existing USIM are dimensioned to store all the PLMNs the home operator have agreements with. 
Therefore, we believe that the 2G/3G PLMN needs to be aware of the LTE PLMN the UE was originally camping on when CSFB procedure started. 

Considering the special shared network scenario (B) in which the 2G/3G PLMN A2 is also a shared LTE PLMN, we believe that 
· It is likely that A1 and A2 will be competitors in scenario B, therefore a UE allowed to access LTE PLMN A1 will likely be forbidden to access the LTE part of PLMN A2. This can be only achieved by appropriate national roaming agreements: in idle mode, when the UE tries to reselect LTE PLMN A2, it will be rejected under all the A2 Tracking Areas and will go back to LTE PLMN A1; in connected mode, the RNC/BSS will be configured to never send the UE to LTE PLMN A1 via local configuration or via the Shared Network Access information provided by the MSC/VLR. 
· Even if A1 and A2 are not competitor (very unlikely), the issue is less problematic because inter-PLMN mobility between A1 and A2 exists, and because there will not be a ping-pong between PLMNs – as it could be in the other cases – because once PLMN A2 has been selected, the UE will remain on that PLMN as long as the coverage is ensured. Solving this issue is “nice to have” but less important than in the non network sharing and general network sharing cases. Solving scenario B also has impacts to the UE – which is not the case for scenario A. 
Way forward
S2-130360 [2] proposes that the MSC informs GERAN/UTRAN of the former LTE PLMN ID and GERAN/UTRAN would take LTE PLMN ID into account when selecting the target cell for PS HO, the target frequency for RRC Release with Redirection or the dedicated frequency for idle mode mobility. It proposes to provide the BSS/RNC with the former LTE PLMN ID during the release of an RR connection. In addition, it proposes that the ePLMN list provided to the UE also includes the former LTE PLMN ID in order for the UE to be able to reselect that PLMN.
We agree that this is necessary for scenario A. However, it is not sufficient because:

· In MO and MT CSFB calls, the target MSC may be different from the serving MSC/VLR (that supports the SGs interface procedure), and thus there is a need to provide the former LTE PLMN ID from the serving MSC/VLR to the target MSC/VLR (the MSC/VLR that anchors and controls the CS services). 
· In a MT CSFB call this can be achieved via adding a new IE to MAP Provide Roaming Number Request (MTRF procedure described in 3GPP TS 23.018));
· In a MO CSFB call this can be achieved via adding a new IE to MAP Send Identification Response (MTRF procedure described in 3GPP TS 23.018)).
· The MSC/VLR that anchors and controls CSFB call also needs to transfer the former LTE PLMN ID to the target MSC during subsequent inter-MSC handovers to enable the target MSC node to provide it to the RAN node at the release of the CS call.
· Also, the MME shall re-issue a LOCATION-UPDATE-REQUEST over SGs when the PLMN-Id of the E-UTRAN PLMN serving the UE changes. 
Note that there can be solutions whereby the former LTE PLMN ID is transferred to the target BSC/RNC and MSC via the UE, but they are not proposed here as solutions not impacting the UE are preferred.

Conclusion
It is proposed to agree that scenario B can be solved via existing 3GPP tools combined with a solution for scenario A.
For scenario A, it is proposed to agree for a network-based solution without impacts to the UE.

It is proposed to discuss and agree the above described solution for scenario A.
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