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Abstract of the contribution: it is agreed in SA2#94 that the UE shall return back to the former LTE PLMN where the CSFB service is triggered and further discussion is needed.
1. Introduction
As discussed in S2-124296 in SA2#94, it is agreed that the UE shall return back to the former LTE PLMN where the CSFB service is triggered. However further discussion is needed to determine what needs to be done on this issue and further contribution on this was invited to the SA2#95 meeting.
2. Problem description
According to clause 6.5 of 23.272, during the release of an RR connection the MSC should indicate to GERAN/UTRAN that the RR connection was established as a result of CS fallback. GERAN and UTRAN may use the indication to determine which of the existing mechanisms that should be used to move the UE to E‑UTRAN. The existing mechanisms consist of a) UMTS to LTE PS HO b) RRC Release with redirection c) idle mode cell reselection. However, the UE could camp on any available LTE PLMN after the CSFB.
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Figure 1 Return back to LTE after CSFB
As shown in Figure 1, the UE CS fall back to 2/3G PLMN B to have the CS service and after CSFB the UE could camp on LTE PLMN A1 or A2 or LTE PLMN C. 
For example, if 2/3G PLMN B and LTE PLMN C could belong to the same Operator, the GERAN/UTRAN could probably move the UE to LTE PLMN C.
3. Alternative Solutions 
3.1  Scenario A – general case  
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Figure 2 Return back to LTE after CSFB – general case
As shown in Figure 2, there is no network sharing for LTE network and it looks beneficial that MSC inform GERAN/UTRAN of the former LTE PLMN and GERAN/UTRAN may take LTE PLMN ID into account when selecting 
a) The target cell for PS HO 
b) Or the target frequency for RRC Release with Redirection 
c) Or the dedicated frequency for idle mode mobility.
With this method, the GERAN/UTRAN may guarantee the UE moving to the former LTE PLMN if wanted. 

Please note, during combined attach/TAU, the MME indicates ECGI/TAI to the MSC/VLR that makes the MSC/VLR to have the former LTE PLMN. 
Proposal 1: Similar to the Fast Return feature, during the release of an RR connection the MSC can further indicate to GERAN/UTRAN the former LTE PLMN.
Regarding PS HO procedure, the GERAN/UTRAN can hand over the UE to the former LTE PLMN if there is a candidate cell and there is no problem.

However, in case of RRC Release with Redirection or idle mode cell reselection, if the EPMN list downloaded from MSC/SGSN during LAU/RAU procedure does not include the former LTE PLMN, the UE cannot camp on the former LTE PLMN anyway. So it looks necessary the EPLMN list downloaded from SGSN/MSC should include the former LTE PLMN if the MSC/SGSN want the UE return back the former LTE PLMN.
Proposal 2: During the CSFB procedure, when indicating the Equivalent PLMN list to UE, the MSC/SGSN include the former LTE PLMN if the MSC/SGSN want the UE return back the former LTE PLMN.
For example:

· If the UE falls back to 2/3G PLMN B from LTE PLMN A1:

· SGSN/MSC will exclude the LTE PLMN A2 in the Equivalent PLMN list and includes LTE PLMN A1. SGSN/MSC needs to be configured that LTE PLMN A1/A2 are sharing the same LTE frequency.
· After CSFB, GERAN/UTRAN indicates the former LTE frequency in higher priority during RRC Release with redirection or idle mode cell selection.
· The UE will first try to find/camp on a suitable cell of the frequency of the former LTE PLMN i.e. LTE PLMN A2.

· If the UE falls back to 2/3G PLMN B from LTE PLMN A2:

· SGSN/MSC will exclude the LTE PLMN A1 in the Equivalent PLMN list and only includes LTE PLMN A2. SGSN/MSC needs to be configured that LTE PLMN A1/A2 are sharing the same LTE frequency.
· After CSFB, GERAN/UTRAN indicates the former LTE frequency in higher priority during RRC Release with redirection or idle mode cell selection.

· The UE will first try to find/camp on a suitable cell of the frequency of the former LTE PLMN i.e. LTE PLMN A1.
Please note that the SGSN/MSC may add LTE PLMN C into the EPLMN list if needed in order the UE could camp on LTE PLMN C if there is no suitable cell of LTE PLMN A1/A2.

3.2 Scenario B – special network sharing case
It is worth further investigation if the former LTE is network shared case, where the 2/3G PLMN B is equal to LTE PLMN A2, as shown in Figure 3 below:
· The UE will anyway camp on LTE PLMN A2 as the registered PLMN has higher priority compared to any PLMN of the Equivalent PLMN list. 
· In order to resolve this issue, it seems we have to rely on UE based solution e.g. enforce the UE to select the former LTE based on the stored GUTI that contains the serving LTE PLMN.
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Figure 3 Return back to LTE after CSFB – special network sharing case
As UE is initially aware about CSFB, it looks reasonable if UE keeps track of the CSFB and does some specific actions:
a) At the CSFB initiation time, UE should set “CSFB flag” and store the former LTE PLMN e.g. via GUTI. 
b) After the UE falls back to GERAN/UTRAN, during LAU/RAU procedure,

a) The EPLMN list downloaded from SGSN/MSC includes the former LTE PLMN.
b) If the former LTE PLMN is absent, the UE adds the former LTE PLMN into EPLMN list.

c) After CSFB procedure, the UE takes into the stored GUTI account in order to select the former LTE in priority. 
Proposal 3: After CSFB, the UE takes into account the stored GUTI in order to select the former LTE in priority.
With proposal 3, we have to touch the UE. Maybe we can further enhance the UE by adding the former LTE PLMN into EPLMN list if the former LTE PLMN is absent from the EPLMN list. The main benefit is that the UE can work perfectly regardless whether or not the EPLMN list downloaded from MSC/SGSN includes the former LTE PLMN. 
Proposal 4: During the CSFB procedure, the UE adds the former LTE PLMN into EPLMN list if the former LTE PLMN is absent.
There would be further UE enhancement to facilitate return back to LTE as soon as CS service has been completed. As UE is keeping track of CSFB procedure, it would request GERAN/UTRAN to initiate RRC Release for moving UE to LTE. The final decision regarding initiating mobility procedure toward UE is made by GERAN/UTRAN.

Proposal 5: Upon accomplishment of CSFB initiated CS service, UE may request RRC Release from GERAN/UTRAN to facilitate UE moving back to LTE. GERAN/UTRAN would either ignore the request or take it into account to initiate mobility procedure.
Proposals 4, 5 seem advantageous for both Scenario A and Scenario B.
4. Conclusion
We would like to propose SA2 
· discuss the above proposals; 

· Send liaisons to corresponding working groups.
