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1 Introduction
In RAN6#8 there was an incoming LS to RAN6 related to return from UTRAN to NG-RAN for SRVCC from 5GS to UTRAN. The LS was presented and discussed in RAN6#8, but it was concluded that some analysis is needed before any reply can be sent. 
In the LS, SA2 would like to ask RAN6 what the possible options are for the UE in idle mode to select the dedicated target frequency list for idle mode mobility return to NR or E-UTRA in a following RRC Connection Release procedure (e.g. provide target freq. list for NR, leave to UE implementation, blind redirection etc) after incoming SRVCC from NR.

In this contribution the question raised by SA2 is analyzed and a proposal for an answer is given.
2 Discussion
2.1 Assumptions and existing implementation
The exact scenario is not described in the LS, but some assumptions can be made. It is assumed that after an incoming SRVCC to 3G there is no reason to go back to NR as long as the voice call is up. It is also assumed that the 5G area also has 3G coverage. In other words, the voice call would not need to return to 5G due to lack of 3G coverage.  

In the current RRC Connection Release message the following information is included:
2.1.1.1 10.3.3.29
Redirection info
This IE is used to redirect the UE to another frequency or other system. With the Release 6 version a list of cells may be provided to the UE, where cell selection shall be started.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Redirection Information
	MP
	
	
	
	

	>Frequency info
	
	
	Frequency info 10.3.6.36
	
	

	>Inter-RAT info
	
	
	Inter-RAT info 10.3.7.25
	
	


i.e. the UE can be redirected to either another frequency or another RAT. Inter-RAT info contains the following information:

2.1.1.2 10.3.7.25
Inter-RAT info
Inter-RAT info defines the target system for redirected cell selection.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Inter-RAT info
	MP
	
	Enumerated (GSM
	
	

	
	
	
	, E-UTRA)
	
	REL-8

	GSM target cell info
	CV-GSM
	
	GSM target cell info

10.3.8.4g
	
	REL-6

	E-UTRA target info
	CV-E-UTRA
	
	E-UTRA target info

10.3.8.4L
	
	REL-8


	Condition
	Explanation

	GSM
	This IE is optionally present if the IE "Inter-RAT info" is set to ‘GSM’ and not needed otherwise.

	E-UTRA
	This IE is mandatory present if the IE "Inter-RAT info" is set to ‘E-UTRA’ and not needed otherwise.


The target info contains the target frequencies. It can be noted that if the UE is redirected to E-UTRA, the target frequencies are mandatory present.
There are no existing mechanisms to send the UE back to NR after incoming SRVCC to 3G. If no update is made and the existing procedure for SRVCC from LTE is reused, the UE will be sent back to LTE with LTE frequencies listed in the RRC Connection Release message. There is no possibility for the RNC to know that the UE comes from NR if this is not indicated to the RNC (i.e. if no updates to existing procedures are made) and therefore the existing behaviour for release with redirect to LTE will be used.

It would be a specification violation if release with redirect is configured, but the UE would ignore it and try to go back to 5G on its own. Otherwise, release with redirect cannot be used by the network at all.

In [2], different options for how to solve a redirection back to NR without any impact on the 3G networks were presented and the options were also discussed in RAN6#8. Two main options are:
1) Redirect the UE to E-UTRAN at release, but no frequencies specified.

2) Redirect the UE to E-UTRAN at release, but with NR frequencies specified in the IEs for E-UTRA frequencies.

None of these options are possible if the RNC does not know that the UE comes from NR, as the RNC would have to apply different behaviour for the users from NR. The first option is also not supported in the current RRC specification, as target frequencies are mandatory present at redirection to E-UTRAN.
If the RNC applies existing behaviour and redirects the UE to E-UTRAN with E-UTRAN frequencies specified, the UE could still go to NR by remembering the NR frequencies in the implementation. That would however mean that the UE doesn’t follow the behaviour specified for redirection to E-UTRAN and it would mean breaking the existing specification which states the following:

1>
if the RRC CONNECTION RELEASE message was received and the IE "Redirection info" was present therein:


…
2>
if the IE "E-UTRA target info" is present, attempt to camp on any of the frequencies for the indicated RAT included in the RRC CONNECTION RELEASE message, excluding any cell indicated in the list of not allowed cells for that RAT (i.e. the "blacklisted cells per freq list" for E-UTRA), if present. If no suitable cell on the indicated frequencies for that RAT is found in less than N seconds (where N is the number of E-UTRA frequencies listed in IE "E-UTRA target info"), attempt to camp on any suitable cell on any frequencies of that RAT in less than 4 seconds;
It would also mean violation of what has been done so far in 3GPP, to have interworking from one 3GPP RAT to another 3GPP RAT without using any 3GPP based mechanism.
In the case that the UE returns to 5G on its own during idle mode, it would also mean that the UE is violating the 3GPP specification on idle mode mobility, specifically the mobility rules broadcasted in System Information. 

Another problem of not having any assistance from the network is that if the initial search for a 5G frequency failed, which is a very likely scenario since the UE has just left 5G coverage, the UE would need to keep searching continuously. That would have a definite impact on battery consumption or the UE would risk staying in 3G for as long as there is 3G coverage.

2.2 Possible updates
If the RNC should apply different behaviour for UEs coming from NR and UEs coming from LTE, the RNC would have to be informed that the UE comes from NR. This would be done in network signalling and it is a question for RAN3 to solve.
If the RNC is informed that the UE comes from NR, different behaviour for these UEs could be implemented. Both options above could be implemented, option 1 requires some update to the specification though and with that update the best that the network could do is to not redirect the UE. However, as the RNC would have to be upgraded anyway due to new network signalling, the most proper solution might as well be considered. 
The most proper solution would be make the corresponding updates for NR as have been made for the other RATs. As the use case is that the UE comes from NR with SRVCC and not CS fallback, it is assumed that the UE has 3G coverage, but poor NR coverage. The first priority would be to add NR frequencies in SIB19. Then the UE will not search for NR frequencies until there is NR coverage which saves UE power. 
Redirection to NR could also be added in the RRC Connection Release message and the possibility to include NR frequencies. 

If the RNC is informed that the UE comes from NR, there are advantages from a network stability and observability point of view. It would be easier to perform fault traces in case of problems if it is known that the UE comes from/is returning to NR. Correct network statistics would also be obtained which could be used to improve the networks. 
It was stated in RAN6#8 that if the UE is redirected to another RAT, the UE finds the target cell faster if the network doesn’t specify any target frequency. The search takes a long time if frequencies are given by the network, but they do not have good coverage. If no measurements of the target cells have been made, i.e. the redirection is blind, the search might therefore take a long time and the UE is out of reach during the release-with-redirect procedure. That caused a lot of complaints in the beginning of LTE. Therefore, blind redirection where no measurements have been performed should be avoided.
2.3 Conclusions
Considering the analysis above there are many strong reasons to implement idle mode mobility and release-with-redirect from 3G to NR. It is therefore proposed to inform SA2 about the conclusions made above.
Proposal 1: Inform SA2 that if existing procedures are reused and no updates are made, the UE may be redirected back to LTE with LTE frequencies indicated in the RRC Connection Release message due to the lack of knowledge of where the UE comes from.
Proposal 2: Inform SA2 that a solution purely based on UE implementation is violating the current specifications. It would also make network maintenance more difficult and give incorrect statistics.

In [3] a proposed reply LS can be found. 
3 Summary
RAN6 is kindly asked to discuss the following proposals:
Proposal 1: Inform SA2 that if existing procedures are reused and no updates are made, the UE may be redirected back to LTE with LTE frequencies indicated in the RRC Connection Release message due to the lack of knowledge of where the UE comes from.
Proposal 2: Inform SA2 that a solution purely based on UE implementation is against current specifications. It would also make network maintenance more difficult and give incorrect statistics.
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