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Abstract of the contribution: discuss how to guarantee the UE perennially return back to the LTE PLMN that the UE formerly requests the CSFB Call.
1. Discussion
As shown in Figure 1, the user starts voice call in LTE PLMN A and falls back to 2/3G PLMN B, the UE should return back to the LTE PLMN A when the CS call is finished. 
If the UE return back to LTE PLMN C and then the user get much confused as the user probably wonders which PLMN she/he is using to make the voice call, LTE PLMN A, 2/3G PLMN B, LTE PLMN C? 
Also, from the perspective of LTE PLMN A, this is very bad behaviour as it does expect the UE’s return.
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Figure 1 Return back to LTE 
2. Potential Problems
According to clause 6.5 of 23.272, it reads that during the release of an RR connection the MSC should indicate to GERAN/UTRAN that the RR connection (for call or CISS or LCS) was established as a result of CS fallback. GERAN and UTRAN may use the indication to use PS HO or RRC Release with redirection to move the UE to E‑UTRAN. 
However, according to current mechanism, the BSC/RNC could move the UE to any suitable LTE PLMN from its own point of view. In other words, preferentially return back to LTE PLMN that formerly requests the CSFB call cannot be always guaranteed. 
For example, there could be two typical scenarios:
· 2/3G PLMN B can also be shared by LTE PLMNC or any other LTE PLMNs;

· 2/3G PLMN B and LTE PLMN C could belong to the same Operator.

In those two scenarios, the RNC only could move the UE to LTE PLMN C or any other suitable LTE PLMN.
3. Alternative solutions
It seems beneficial that BSC/RNC could have the LTE PLMN that UE formerly requests CSFB call, which will help the GERAN/UTRAN to select the target cell for PS Handover or the target frequency for redirection and enforce the UE return back to the serving LTE PLMN.

In current CSFB mechanism, during combined attach/TAU, the MME indicates ECGI/TAI to the MSC/VLR that contains the serving LTE PLMN ID and therefore the MSC/VLR has the information of the serving LTE PLMN. However, the GERAN/UTRAN still does not have the serving PLMN Information.
Also, similar to the Fast Return feature, it seem that during the release of an RR connection the MSC can also indicate to GERAN/UTRAN the serving LTE PLMN information that the UE formerly requests the CSFB call.
Proposal 1: During the release of an RR connection the MSC can also indicate to GERAN/UTRAN the serving LTE PLMN information.

4. Further discussion
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Figure 2 Return back to LTE with network sharing – General case
If the serving LTE PLMN is network sharing by e.g. LTE PLMN A1+LTE PLMN A2, the situation becomes more complicated:
· Assume the MSC can also indicate to GERAN/UTRAN the serving LTE PLMN information during the release of an RR connection;
· Regarding PS HO procedure, if the GERNA/UTRAN has the serving LTE PLMN information, the GERAN/UTRAN can hand over the UE back to the source LTE PLMN and there is no problem;
· Regarding RRC Release with Redirection, the UE could select LTE PLMN A1 and LTE PLMN A2;
· When the UE falls back to 2/3G PLMN B and performs LAU/RAU procedure, the MSC/MME indicates equivalent PLMN list to UE.

· As the UE could be subscribed or LTE PLMN A1/A2 or 2/3G PLMN B or any other PLMN in case of roaming, the allocated equivalent PLLMN list could be any combination. Therefore the UE could select LTE PLMN A1 or A2.
When returning back to E-UTRAN network with RRC Release with redirection, according 36.304, the UE will perform Cell selection and try to find a suitable cell. In other words, the UE will try to camp on registered PLMN or a PLMN of the Equivalent PLMN list.  
Therefore, when indicating the Equivalent PLMN list to UE, it seems beneficial the MSC/SGSN will take into account what is the serving LTE PLMN that the UE formerly requests the CSFB call.  

For example, as shown in Figure 2,
· Assume UE registers with LTE PLMN A1 and 2/3G PLMN B via combined attach/TAU;

· The UE falls back to 2/3G PLMN B to have the CS call and performs RAU/LAU:
· The registered PLMN changes to 2/3G PLMN B from the LTE PLMN A1.
· SGSN/MSC may include LTE PLMN A1 in the Equivalent PLMN list while exclude the LTE PLMN A2.
· When the CS call ends, the GERAN/UTRAN indicates the frequency of LTE PLMN A1/A2 and the UE only can camp on LTE PLMN A1.
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Figure 3 Return back to LTE with network sharing – specific  case
However, there may still be an issue as shown in figure 3 where 2/3G PLMN B is equal to LTE PLMN A2:
· 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. 
· It seems there is no simple solution unless the UE could select the LTE PLMN A1 based on the stored GUTI that contains the serving LTE PLMN A.
· Or such scenario should be avoided in real world i.e. make sure 2/3G PLMN B is not equal to LTE PLMN A1 or A2.
Proposal 2: During the CSFB procedure, when indicating the Equivalent PLMN list to UE, the MSC/SGSN may take into account the serving LTE PLMN that the UE formerly requests the CSFB Call.
5. Conclusion
Based the above discussion, we would like to propose SA2 
· first discuss and confirm the above questions; 

· If needed, send LS to RAN3/GERAN2/CT1 to get feedback.
Annex

Extract from 23.272
6.5
Returning back to E-UTRAN

Once CS service ends in CS domain, existing mechanisms can be used to move the UE to E‑UTRAN, no specific CS Fallback mechanisms are needed.

During the release of an RR connection the MSC should indicate to GERAN/UTRAN that the RR connection (for call or CISS or LCS) 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.
….
Extract from 36.304
4.3
Service types in Idle Mode
………..
suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. The UE shall have a valid USIM and such a cell shall fulfil all the following requirements.

-
The cell is part of either: 

-
the selected PLMN, or: 
-
the registered PLMN, or:
-
a PLMN of the Equivalent PLMN list
5.2.7         Cell Selection when leaving RRC_CONNECTED state
On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.
