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Abstract of the contribution: This contribution discusses scenario that the UE firstly returns to EPS and then returns to 5GS and proposes the solution.  
1Discussion
After voice service completion in 3G, as specified in 23.216, the UE returns to 4G according to the 3G’s guideline. I.E., the UTRAN will redirect the UE or handover UE to EUTRAN. However, the UE which is SRVCC handed over from 5G to 3G is expected to return to 5G after voice completion. Whether support fast returns the UE to NG-RAN from UTRAN is still FFS. 
Scenario1: UTRAN doesn’t support fast return the UE to NG RAN. After voice service ends in UTRAN, UTRAN will move the UE to EUTRAN. If there is NG RAN coverage, EUTRAN may move the UE to NG RAN. 
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Scenario2: UTRAN supports fast return the UE to the NG RAN. But there is no NG RAN coverage at the moment that voice service ends in UTRAN, UTRAN will move the UE to EUTRAN. Subsequently, if the connected UE moves into the NG RAN coverage, EUTRAN may move the UE to NG RAN. 
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For the both scenarios, the UE firstly returns to EPS and then returns to 5GS. Firstly, the EPS doesn’t know the UE comes from 5G and fast return to 5G is preferred. Secondly, when 5GS used to serving the UE is the shared network, there is no related network information for EPS to move the UE to the last served 5GS PLMN.

Proposal: it is proposed to study the two scenarios and fix how does the UE return to 5GS in case the UE is switched from UTRAN to EUTRAN. 
2 Text proposal

* * * * Start of Changes * * * * 

6.X
Solution #X: < Return to 5GS when the UE is switched into EPS after voice ends in 3G>

6.X.1
Description
This solution is for key issue3.
Scenario1: UTRAN doesn’t support fast return the UE to NG RAN. After voice service ends in UTRAN, in case UTRAN moves the UE to EUTRAN and there is NG RAN coverage, EUTRAN may move the UE to NG RAN. 
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Scenario2: UTRAN supports fast return the UE to the NG RAN. But there is no NG RAN coverage at the moment that voice service ends in UTRAN, in case UTRAN moves the UE to EUTRAN, subsequently, if the connected UE moves into the NG RAN coverage, EUTRAN may move the UE to NG RAN
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In order to support moving the UE back the NG RAN, when the UE is handed over or redirected from UTRAN to EUTRAN after voice ends in CS, the UE provides the last serving 5GS PLMN in the TAU request. MME uses it to move the UE back to 5GS.
6.X.2
Procedures
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Figure 6.X.2-1: Return to 5GS via EPC
1. 
UE to (R)AN: RRC message (Uu parameters, TAU Request). The UE is 5G SRVCC handover to 3G CS domain. After voice service ends in 3G CS domain, handover or redirection is triggered to move UE to EPS. The UE indicates the last serving 5GS PLMN(new) in the TAU Request. 
In case the UE is handed over from UTRAN to EUTRAN, TAU procedure is initiated at step11 in clause 5.5.2.2.3 Execution phase of clause 5.5.2.2 UTRAN Iu mode to E-UTRAN Inter RAT handover as specified in TS 23.401. In case the UE is redirected from UTRAN to the EUTRAN, TAU procedure is initiated after the UE access to EUTRAN.
2. 
S1 message (S1 parameters, TAU Request). If the last serving 5GS PLMN is included in the TAU Request, the MME 
- Option1: forwards the last serving 5GS PLMN to the EUTRAN;
- Option2: uses the last serving 5GS PLMN to prioritize the 5GS frequency in RFSP.
3. 
S1 message (S1 parameters, TAU Accept, Last serving 5GS PLMN). If the  Last serving 5GS PLMN is received, the EUTRAN takes it into account to handover/redirect the UE to NG RAN or prioritizes the 5G frequency for the UE, when there is NG RAN coverage.
4. 
(R)AN to UE: RRC message (Uu parameters, TAU Accept). 
5. 
UE to (R)AN: RRC message (Uu parameters, TAU Complete). 

6. 
S1 message (S1 parameters, TAU Complete).
7. 
Handover or redirection is triggered to move the UE back to 5GS based on the last serving 5GS PLMN.
6.X.3
Impact on existing nodes and functionality
UE

- Indicates the last serving 5GS PLMN to the MME in the TAU Request message.
MME

- Option1: Forward the received last serving 5GS PLMN to EUTRAN;
- Option2: Take the last serving 5GS PLMN into account to set RFSP.
EUTRAN

- Option1: Take the last serving 5GS PLMN in to account to trigger UE handover/redirection to NG RAN or prioritize the NG RAN frequency for the UE, when there is NG RAN coverage.
- Option2: the impact is FFS.
* * * * End of Changes * * * * 
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