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Abstract of the contribution: This contribution discusses the issue for how to return to 5G and proposes the way forward.  
1Discussion
	23.216 6.2.3
Returning back to E-UTRAN

Once CS service ends in CS domain, existing mechanisms as specified in TS 23.401 [2] and TS 23.060 [10] can be used to move the UE to E-UTRAN e.g. by prioritizing E-UTRAN over GERAN/UTRAN.

NOTE:
The BSC/RNC can consider the availability of E-UTRAN.

When configured to support the return to E-UTRAN after SRVCC, the MSC shall indicate this to GERAN/UTRAN during the release of an RR connection that was established for SRVCC, e.g. by indicating the last used E-UTRAN PLMN. GERAN and UTRAN may use the indication from the MSC to determine which of the existing mechanisms that should be used to move the UE to E-UTRAN, see also TS 23.272 [42].


After voice service completion in 3G, for SRVCC in 23.216, the UE returns to 4G according to the 3G’s guideline. I.E., the UTRAN will release the UE or handover the UE to EPC. However, the UE which moves into 3G by means of 5G to 3G SRVCC is expected to return to 5G.

The following details the issue W.R.T. the coverage scenario at voice service completion as shown in the Fig-1.  .
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Fig-1 coverage scenario
· If there is neighbour NR cell, the UTRAN cannot guide the UE to access to it since the inter-RAT information of the UTRAN doesn’t support NR.

· If there is neighbour eLTE cell and it connects to 5GC only, the UTRAN cannot guide the UE to access to it since the EUTRA frequency of the eLTE cell cannot be included in inter RAT information. Otherwise, the non 5G UE will mis-reselect the eLTE cell.

· If there is neighbour eLTE cell and it connects to 5GC and EPC, UTRAN cannot distinguish eLTE cell or LTE cell and treat it as a LTE cell. When the PS domain is still active after the completion of the voice service, the UE is handed over to EPC.

· If there is no 5G neighbour cell but there is LTE cell, the UE can only move into to LTE.

In order to support returning to 3G, two alternative could be considered.

Alt1:  requires UTRAN to support moving UE to 5G:
· Support 5G measurement configuration.

· Support 5G measurement report.

· Support to indicate the 5G frequency in redirection.

· Extend inter-RAT information to involve 5G frequency.

· Support to prioritize 5G frequency.

Observation1: Alt1 impacts UTRAN and it is one hop return.
Alt2: according to 23.216, the UE is handed over or redirected to EPC by UTRAN after voice service completion. 

· For UE which is handed over into EPC. After HO, the TAU is initiated.
· In current specification for EPS Fallback, the last serving PLMN is indicated by the AMF to the MME for return 5G. Similarly, after 3G to 4G handover, the UE indicates last serving 5G PLMN to the MME in the TAU request. MME indicates the last serving 5G PLMN to EUTRAN to prioritize the 5G frequency for the UE.

· For a UE which is released by UTRAN with redirected EUTRA frequency.
· It camps on the cell with EUTRA frequency and reads SIB of the cell
· If it is an eLTE cell, the UE returns to 5G and initiates 5GS NAS if needed.

· If it is a LTE cell, the TAU is initiated. The UE indicates last serving 5G PLMN to the MME in the TAU request. MME indicates the last serving 5G PLMN to EUTRAN to prioritize the 5G frequency for the UE.

Observation2: Alt2 is feasible without UTRAN impact but may require two hops return.
	Alternative to return 5G 
	Pros
	Cons

	Alt1: enhance UTRAN to support 5G frequency and to support to redirect the UE to 5GS
	One hop return
	Impact on UTRAN 

	Alt2: the UE is handover/redirected to EPC at first according to current specification 
The UE indicates the last serving 5G PLMN to the MME. 
MME indicates the last serving 5G PLMN to EUTRAN to prioritize the 5G frequency for the UE.
	without impact on UTRAN
	Two hops return


WF proposal: Adopt the Alt2 to return 5G.
2 Text proposal

* * * * Start of 1st Change * * * * 

5.X
Key Issue #X: < Return to 5GS when voice ends in 3G >
5.X.1
General description
After voice service completion in 3G, for SRVCC as specified in TS 23.216, the UE returns to 4G according to the 3G’s guideline. I.E., the UTRAN will release the UE or handover UE to EPC. However, the UE which moves into 3G by means of 5G to 3G SRVCC is expected to return to 5G.
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Figure 5.X.1-1 coverage scenario
As shown in the Figure 5.X.1-1.  

· If there is neighbour NR cell, the UTRAN doesn’t guide the UE to access to the NR cell.

· If there is neighbour eLTE cell and it connects to 5GC only, the UTRAN doesn’t guide the UE to access to the eLTE only cell.

· If there is neighbour eLTE cell and it connects to 5GC and EPC, UTRAN cannot distinguish eLTE cell or LTE cell and treat it as a LTE cell. When the PS domain is still active after the completion of the voice service, the UE is handed over to EPC.

· If there is no 5G neighbour cell but there is LTE cell, the UE can only move into to LTE.

So after voice completion in 3G CS domain, it needs to study how to support the UE to returns to 5G, if there is 5G coverage.
* * * * Start of 2nd Change * * * * 

6.X
Solution #X: < Return to 5GS via EPC>

6.X.1
Description
After voice service completion in 3G, for SRVCC as specified in 23.216, the UE returns to 4G according to the 3G’s guideline. I.E., the UTRAN will release the UE or handover the UE to EPC. 

During the procedure as specified in clause 5.5.2.2 UTRAN Iu mode to E-UTRAN Inter RAT handover in TS 23.401, The TAU procedure is initiated at step11 at in clause 5.5.2.2.3 Execution phase in TS 23.401. After the UE is redirected to the EUTRAN, the TAU procedure is also initiated.

The UE indicates the last serving 5G PLMN in the TAU request and sends it to the MME. MME indicates the last serving 5G PLMN to EUTRAN to prioritize the 5G frequency for the UE. 

This solution at EUTRAN side is similar with the Return back to EUTRAN at UTRAN side in 23.216. 
6.X.2
Procedures
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Figure 6.X.2-1: Return to 5GS via EPC
1. 
UE to (R)AN: AN message ( TAU Request ( Last serving 5GS PLMN, etc.), etc.). 

The UE is 5G SRVCC handed over to 3G CS domain. After voice service completion at 3G CS domain, the UE is handover or redirect to EPS. The UE indicates the last serving 5G PLMN in the TAU request and sends it to the MME.
2. 
S1 message (S1 parameters, TAU (as described in step 1), etc.).
3. 
S1 message (5G to 3G SRVCC operation is possible, TAU Accept (Last serving 5GS PLMN), etc.). 

Upon reception of Last serving 5GS PLMN, the EUTRAN prioritizes the 5G frequency for the UE.
4. (R)AN to UE: RRC message(TAU Accept (as described in step 4), etc.). 

5. The UE is handover or redirected to 5GS.
6.X.3
Impact on existing nodes and functionality
UE

- indicate the last serving 5GS PLMN to the MME.
MME

- indicate the last serving 5GS PLMN to the EUTRAN.

* * * * End of Changes * * * * 
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5 Handover or redirect to 5GS
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