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1.	Introduction
When a UE performs EPS Fallback for IMS voice call, then the current specification states that at least for the duration of the voice call in EPS the E-UTRAN is configured to not trigger any handover to 5GS. For RAT Fallback, there is a similar statement such that at least for the duration of the IMS voice call the target NG-RAN is configured to not trigger inter NG-RAN handover back to source NG-RAN. According to current specification, there is no description to move the UE back to source NG-RAN after the voice call has been finished (and no other voice call has been initiated in EPS / over the target RAN).
Without a specification for return to NG-RAN after EPS/RAT Fallback, the UE may stay a long time on target E-UTRAN/NG-RAN (E-UTRAN connected to EPC or E-UTRA connected to 5GC) hence in worst case the UE may stay until being in idle mode, even if source NG-RAN is the preferred RAN, which may negatively impact the user experience. The only reason for moving the UE from source NG-RAN to target E-UTRAN/NG-RAN was to establish the voice call; hence the UE may still be in good source NG-RAN coverage. The operator may even prefer that the UE is served by source NG-RAN, e.g. for capacity reason but also because wanting to keep such UEs on NG-RAN as long as possible, especially in case of EPS Fallback.

2.	Background
2.1	Returning back to E-UTRAN in TS 23.272 and TS 23.216
If looking at similar (but not same) cases in 4G, when the UE was moved to GERAN/UTRAN due to CSFB or SRVCC, then there are specifications in TS 23.272 and TS 23.216 related to returning back to E-UTRAN:
· 23.272: 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 should be used to move the UE to E‑UTRAN.

When configured to support the return to the last used PLMN after CSFB, after a successful setup of an RR connection or during the release of the UTRAN RR connection, the MSC shall further indicate to GERAN/UTRAN the last used LTE PLMN ID. GERAN and UTRAN shall take the last used LTE PLMN ID into account when selecting the target cell in PS handover to E-UTRAN or when selecting the dedicated target frequency list for idle mode mobility to E-UTRAN in RR Connection Release procedure.
· 23.216 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].
In both cases, GERAN/UTRAN is made aware of the reason why the UE was moved to GERAN/UTRAN and then to leave it up to GERAN/UTRAN to determine which of the existing mechanisms should be used to move the UE to E‑UTRAN.
2.1	RFSP
RFSP (or SPID as it may be referred to in e.g. 36.413) can be used according to TS 23.401
· to derive UE specific cell reselection priorities to control idle mode camping and 
· to decide on redirecting active mode UEs to different frequency layers or RATs, 
The RFSP index is an index to specific RRM configuration in the E-UTRAN and is provided by the MME to the eNB and mapped in the eNB to locally defined configuration to apply specific RRM strategies. SPID is an INTEGER and of value 1 .. 256. The RFSP index is UE specific and applies to all the radio bearers. SPID may also be used to categorize the subscriber in the RAN, e.g. for a transient use case. The MME receives the subscribed RFSP index from the HSS (e.g. during the Attach procedure). For non-roaming subscribers the MME chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:
· the RFSP Index in use is identical to the subscribed RFSP Index, or
· the MME chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME, including UE's usage setting and voice domain preference for E-UTRAN, if received during Attach and Tracking Area Update procedures.
One example of how the MME can use the "UE voice capabilities and settings" is to select an RFSP value that enforces idle mode camping on 2G/3G for a UE acting in a "Voice centric" way and provisioned with "CS Voice preferred, IMS Voice as secondary", in order to minimize the occurrence of RAT changes. Another example is the selection of an RFSP value that prevents idle mode camping on 2G for a UE provisioned with "IMS PS voice preferred, CS Voice as secondary" if other RATs supporting IMS Voice are available, as the UE would in such case always select the CS domain for its voice calls.
For roaming subscribers, the MME may alternatively choose the RFSP Index in use based on the visited network policy but can take input from the HPLMN into account (e.g., an RFSP Index value pre-configured per HPLMN, or a single RFSP Index value to be used for all roamers independent of the HPLMN).
3.	Discussion
As subscribed RFSP index is stored in HSS, it does neither take into account the dynamic information that UE was moved to target RAT due to EPS/RAT Fallback nor the last used 5GS PLMN ID. The SPID is per subscriber and doesn’t change over time unless changed by configuration. The existing procedures allow to update the RFSP index. This update of the RFSP index would have to be done for every UE and fallback case and the MME would have to maintain RFSP indices both for non-EPS Fallback case and for the EPS Fallback case in order to select the right RFSP index for each UE and traffic case. Moreover, all eNBs in E-UTRAN would have to be configured with RRM configuration for both EPS Fallback and non-EPS Fallback cases and need to be updated to not initiate return to NG-NAN until the call is released (i.e., the QCI=1 bearer is released). Alternatively, and instead of updating RFSP index for every fallback case, the RFSP index could also be used to prioritize NG-RAN in general for all UEs that support 5GS. See further below.
The MME does not know that the UE was moved to E-UTRAN due to EPS Fallback, hence cannot update the RFSP index in case of EPS Fallback. Of course, specification can be changed to provide the needed information from the AMF to the MME, but that requires additional changes for both AMF and MME, whereas the actual decision for returning back to NG-RAN is done in the target RAN, and the source NG-RAN is anyway impacted by EPS Fallback. 

RFSP can be used to prioritize NG-RAN in general, i.e., there can be a SPID for the UE that results in that always the frequency used by NG-RAN is preferred. In addition, RFSP index does not carry information about 5GS PLMNID. Although the RFSP index specification could be amended to include 5GS PLMNID, but that 5GS PLMNID in the RFSP index may be different in HPLMN and VPLMN, there may even be different 5GS PLMN IDs be used in the current deployment, and such a change would have additional impacts on UDM and target RAN. The gNB may not always decide to initiate EPS Fallback for a particular UE. Instead, the gNB may also decide to establish the QoS flow for audio media. Hence the target eNB would not be able to know by configuration that EPS Fallback is the only possible reason why the UE has been moved from gNB to eNB and not coverage-based handover.
RFSP is used for many use cases already. RFSP requires configuration in every eNB (or gNB) and at the same time requires co-ordination with core network providing the correct RFSP in each and every use case. Hence using RFSP for an additional use case may break legacy functionality in existing deployments. 
The following table aims to summarize the discussion and to provide a comparison:
	
	Using RFSP index
	Using indications in source to target transparent container

	Static/dynamic decision
	Static, unless updating RFSP index in fallback case and with impacts on MME and AMF and additional configuration of all eNBs
	Dynamic decision in the eNB whether and when to move the UE to NG-RAN

	gNB impact
	No
	Yes (to add the information into source to target transparent container)

	eNB impact
	Yes (to differentiate fallback from non-fallback case)
	Yes (to use the information in the source to target transparent container). eNB can differentiate between coverage-based handover and EPS Fallback 

	eNB configuration
	Yes, if needed to have different RRM configuration for fallback and non-fallback cases
	No

	MME impact
	If updating RFSP index is required, based on indication from AMF
	No

	AMF impact
	If needed to provide indication to MME
	No

	UDM/HSS configuration
	Yes (for RFSP index)
	No

	UE impact
	No
	No

	Break legacy functionality
	Possibly
	No




Proposal
[bookmark: _Hlk534836834]It is proposed to add specification for return to source NG-RAN (NR) after EPS Fallback, providing the target RAT with the information about the fallback case and, if needed, the 5GS PLMNID. It is proposed to provide both information elements from the source RAT to the target RAT in the source to target transparent container, avoiding thereby impacts on AMF and MME. If preferred, also specification for return to source NG-RAN (NR) after RAT Fallback can be added using similar mechanism as for return after EPS Fallback. Return to NG-RAN after fallback is a decision on LTE cell level taking into account that it is a fallback case from NG-RAN, and, if needed, the 5GS PLMNID, i.e. the target RAN decides whether and when to move the UE back. The RRM configuration in the eNB is usually the same in all eNB, applying the same RRM configuration for the UE served by any eNB, irrespective of whether the UE has just performed initial attach or has moved to this eNB. 
Both TS 23.501 and TS 23.502 CRs have been submitted to this meeting.
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