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Introduction
In Chongqing meeting, RAN2 discussed the voice fallback correction/enhancement as below. 
	Voice fallback
R2-1913389	Introduction of voice fallback indication	Qualcomm Incorporated, T-Mobile USA, Verizon, China Telecom, Softbank, Ericsson	CR	Rel-16	38.331	15.7.0	1312	-	C	TEI16
R2-1913390	Introduction of voice fallback indication	Qualcomm Incorporated, T-Mobile USA, Verizon, China Telecom, Softbank, Ericsson	CR	Rel-16	36.331	15.7.0	4136	-	C	TEI16
- 	QC think interRat is quite difficult and think we could focus on EPS fallback. Ericsson would be ok to do this. Huawei are also ok with this. 

R2-1913883	On voice fallback enhancement	SHARP Corporation	discussion	Rel-16
- 	QC clarifies that IRAT means that we focus on NR fallback to LTE/EPC, by redirection or HO. 
- 	QC think that for establishment cause QC are thinking to not impact NAS. 
- 	Sharp think that this may be difficult without changing NAS. 

R2-1913741	HO and redirection from NR to LTE due to EPS fallback	Huawei, HiSilicon, China Unicom	discussion	Rel-16	TEI16
- 	Huawei have some differences to QC, e.g. would prefer that UE follows legacy reestablishment at HO failure. 
- 	Huawei think that establishment cause specifc to EPS fallback should be considered. 

We limit to EPS fallback

[107bis#xx][TEI16 NR] Voice fallback (QC)
	Intended outcome: Agreeable CRs 36331 38331
	Deadline: Long



In this email discussion, we would like to discuss the remaining issues, targeting for agreeable CRs for 36.331 and 38.331. 
Discussion
Based on last meeting decision, we limit this discussion to EPS fallback only. On EPS fallback, we focus on the changes with different opinion only.
Handover based EPS fallback
Voice fallback indication
Last meeting contributions [2] [4] [5] proposed to add voiceFallbackIndication into HandoverPreparationInformation, because target eNB needs to know the incoming handover is for IMS voice. Based on TS 23.502, gNB rejects 5QI=1 QoS flow before initiating the fallback. So, the target eNB could not know the handover is for EPS fallback, from QCI=1 DRB in UE context.
In August meeting, RAN3 added “IMS voice EPS fallback from 5G” IE into Source eNB to Target eNB Transparent Container (section 9.2.1.7 of TS 36.413). The role of this IE is duplicated with voiceFallbackIndication in HandoverPreparationInformation. 
Question 1: Do you agree to use RAN3 defined “IMS voice EPS fallback from 5G” IE to indicate target eNB that the handover is for voice fallback, instead of changing HandoverPreparationInformation?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	Sharp
	Yes
	The new IE “IMS voice EPS fallback from 5G” defined in RAN3 can inform the target eNB that NR to E-UTRA inter-system HO is triggered by IMS voice EPS fallback. No extra change would be necessary in RAN2 spec for this purpose.

	ZTE
	Yes
	

	Huawei
	Yes
	

	T-Mobile USA
	Yes
	

	Nokia
	Yes
	

	SoftBank
	Yes
	

	OPPO
	Yes 
	Can not see the difference.

	DOCOMO
	Yes
	

	Futurewei
	Yes
	

	Qualcomm
	Yes
	

	China Telecom
	Yes
	In our understanding, the RAN3 defined IE is a straightforward solution to inform the target node about the HO cause.

	LG
	Yes
	



Handover failure handling
Per current standard, UE shall revert to NR in NR to E-UTRA handover failure. In voice fallback, this may lead to call setup failure, because VoNR is not supported. Contributions [1][2][4] proposed UE to: first try to select a suitable E-UTRA cell after voice fallback handover failure; if no suitable E-UTA cell, revert to NR.  
Question 2: Do you agree UE shall attempt to select E-UTRA cell first when voice fallback purpose handover fails?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	Sharp
	Yes (but shouldn’t be always)
	We think the proposed operation (first try to select E-UTRA cell at MobilityFromNR failure) should be selected “case-by-case” up to operator’s policy.
We agree that the proposed operation would be beneficial to avoid call setup delay. 
But it may not be appreciated for users in some scenario, e.g. CONNECTED_mode UE receives incoming call, because by selecting E-UTRA cell, on-going service session in 5G may be abnormally shut down and make the user frustrated.

	ZTE
	Yes
	Regarding the concern from Sharp, in our understanding, voice call always have higher priority than other services even if it is incoming call.

	Huawei
	Yes
	For CSFB, if the HO from E-UTRA fails, the RRC will inform NAS, then NAS can control the UE to select GERAN or UTRAN radio access technology, as captured in LTE RRC and EPS NAS specs.
TS 36.331
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We agree that the EPS fallback case is quite similar with the CSFB case, so the cell selection related behaviour can be aligned, i.e. the UE shall attempt to select E-UTRA radio access technology after HO failure. The question is how to capture this in specs. Considering the EPS fallback is triggered by NR RAN, and the NAS layer is not aware of it, the cell selection behaviour can be captured in RRC spec.

	T-Mobile USA
	Yes
	

	Nokia
	Yes
	

	SoftBank
	Yes
	

	OPPO
	Yes 
	Regarding the Huawei comments, the UE will select GERAN or UTRAN radio access technology, we think it is AS behaviour, but if there is corresponding text for it in AS specs, e.g. 36.304 or 36.331?

	DOCOMO
	Yes
	On Sharp’s concern, it is not a significant concern, since anyway on-going service can be served by E-UTRA.

	Futurewei
	Yes
	Voice call should have priority, and E-UTRA cell reselection can be performed if voice call triggered handover fails.

	Qualcomm
	Yes
	On sharp’s concern, I agree with DoCoMo and ZTE.
On Huawei’s concern, several companies proposed to include voice fallback indication in RRCRelease and MobilityFromNRCommand. Then AS has sufficient info to handle the EPS fallback.

	China Telecom
	Yes
	The voice service has higher priority than data service. UE tries to select EUTRA upon failure occurs seems a reasonable solution.
And we also think this is AS behaviour not NAS, and the corresponding text shall be captured in TS36.331 and/or TS36.304.   

	LG
	
	Since cell selection is involved, the intended behaviour can be left to UE implementation, rather than specifying it as “shall” behaviours, given that this EPS fallback solution is a somehow interim solution. 


RRC redirection based EPS fallback
In the current RRC redirection-based voice fallback, the UE NAS indicates “mo-Signalling” as the cause value in LTE RRC connection request for UE to initiate the TAU procedure, due to the lack of voice fallback awareness at NAS layer. This prevents the target eNB from being able to prioritize the UE for voice call. Three proposed were received for this issue:
A.  Reuse “mo-VoiceCall” [1][3]
B.  Define new RRC cause value [5]
C.  CT1 to define IMSNASRRC indication.
Option A treats the EPS fallback as mobile originated IMS call, so that existing VoLTE mechanism can be directly reused. Functionally, option B can achieve the same function as option A but has larger impact to E-UTRA. Option C is complicated for UE implementation due to cross-layer information correlation. 
Question 3: Which option do you prefer for LTE RRC establishment cause value in EPS fallback?
	Company
	Yes/No
	Comments

	Ericsson
	A
	Option A is fine as long as we limit ourselves to voice fallback from NR to LTE/EPC. If we would also consider voice fallback from NR to LTE/5GC then option C would be better.

	Sharp
	C (1st preference) 
or
A (2nd preference)
	The option C is not complicated at all because the NAS already know (informed by IMS) that voice call is being setup when redirected from NR to E-UTRA. Also, if CT1 could define establishment cause mapping in TS 24.301 Annex D.1 for EPS fallback, RAN2 spec wouldn’t need to be changed.
The option A is alternative solution, but it also requires change in CT1 spec because TS 24.301 Annex D.1 specifies for which case AS can change the establishment cause (see NOTE 3). So RAN2 should first ask CT1 if selecting option A is fine with CT1.
The option B shouldn’t be selected as impact will be large for legacy eNB.

	ZTE
	A 
unless SA2 asks RAN2 to differentiate EPS fallback user and normal EPS IMS user
	We think option A is simpler and follows the principle in LTE CSFB.
For how to differentiate EPS fallback user and normal VoLTE user, we notice that CT3 sent an LS to SA2 in S2-1909982(C3-194438). In our understanding, SA2 will work on the solution of this differentiation. Unless SA2 asks RAN2 to solve it in RAN2(SA), otherwise, option A is sufficient.

	Huawei
	B
	The advantage of option B is that the network can distinguish EPS fallback case from normal voice call case for traffic statistics purpose based on EPS fallback specific cause value. And we also agree ZTE’s point, we may need to see SA2’s response on CT3’s LS.

In addition we think either option A or B needs confirmation by CT1. In R15, the NAS provides mo-Signalling as RRC setup cause in case of EPS fallback, since NAS only considers this as a normal TAU procedure. If in R16 RRC sets the establishment cause as another value instead of mo-Signalling, the NAS generated cause value is different than RRC cause value, which needs coordination with CT1. Therefore we suggest to send a LS to CT1.

	T-Mobile USA
	A or B
	Only need to fallback to LTE/EPC

	Nokia
	A
	We agreed that the scope is only EPS (LTE/EPC).
We see no reason to distinguish EPS fallback from normal voice calls in the RAN node. 

	SoftBank
	A
	Current fallback mechanism should be used. If we agree option A, we just inform it to CT1 and CT1 will check whether modification of the mapping table is required.

	OOPO
	A
	Agree with Nokia.

	DOCOMO
	A
	Simple solution is enough since anyway the fall back mechanism is an intermediate solution until VoNR is supported.

	Futurewei
	
	Send LS to SA2 and CT1 with these three options and request their views, as this indication would not only impact RAN operation.

	Qualcomm
	A
	We should fix the RRC redirection based EPS fallback with least cost. Option A is the way with least standard impact and least UE development cost.
For the CT3 LS, it does not give out a valid use case of differentiating the EPS fallback and normal VoLTE call. If the use case is just statistics, we have alternative way to do it, e.g. by OAM correlating IMS call setup in NR and NRLTE mobility.

	China Telecom
	A
	Agree with nokia

	LG
	A
	If this fallback is a interim solution, simple solution seems preferable. 


RRC CRs
Question 4: Do you agree with the 38.331 CR sent in kick-off email? Any comments?
	Company
	Yes/No
	Comments

	Ericsson
	Yes (but see comments)
	In RAN2#107bis we agreed to limit the voice fallback enhancement to EPS fallback. It also seems the voice fallback indication added by RAN3 in the source eNB to target eNB transparent is only for EPS fallback. So considering this, we think we can remove the mentioning of voice fallback from NR to LTE/5GC in the CR and only focus on voice fallback from NR to LTE/EPC. The current text is also not correct since we state that:

2>	if voiceFallbackIndication is included:
3>	consider the RRC connection release was for EPS fallback or inter RAT fallback for IMS voice (see TS 23.502 [x]) and the subsequent RRC connection establishment in E-UTRAN is for mobile originating MMTEL voice;
But it’s only for EPS fallback that we change the RRC establishment cause in the RRC connection setup following the release with redirect.

Some minor comments on the CR cover sheet:
· The reference to the discussion document R2-1909478 in reason for change in the cover sheet can be removed.
· Impacted functionality in the cover sheet should be voice fallback from NR to LTE/EPC. 
· 36.331 should be listed under other specs affected in the cover sheet.


	Sharp
	No
	For section 5.3.5.8 (RRCRelease by the UE):
It should be up to discussion result in Question 3.

For section 5.4.3.5 (Mobility from NR failure):
“attempt to select an E-UTRA cell” should be limited “if UE does not succeed in establishing the connection to the target radio access technology”.
For other two cases, (“if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message” or “if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT”), the MobilityFromNRCommand massage and/or container (RRCConnectionReconfiguration message) itself is broken. Even a suitable E-UTRA cell is selected, a connection cannot be established. The UE should revert back to the source NR if the Mobility from NR is failed by broken RRC message.

For section 6.2.2 (Message definitions -- MobilityFromNRCommand)
From voiceFollbackIndication field description, “or inter RAT fallback” should be removed based on the agreement (focus on EPS fallback). Also, if our comment in Question 2 is acceptable, clearer text is preferable, e.g., “Indicates the handover is triggered by EPS fallback for IMS voice as specified in TS 23.502 [x] and selecting E-UTRA cell is prioritized at mobility from NR failure.”

For section 6.2.2 (Message definitions -- RRCRelease)
It should be up to discussion result in Question 3.

	ZTE
	Yes
	Since this is limited to EPS fallback, better to explicitly mention the scenario in CR cover sheet.
In addition, we think the term “inter RAT fallback” should be removed because it refers to fallback to 5GC in 23.502. 

2>	if voiceFallbackIndication is included:
3>	consider the RRC connection release was for EPS fallback or inter RAT fallback for IMS voice (see TS 23.502 [x]) and the subsequent RRC connection establishment in E-UTRAN is for mobile originating MMTEL voice;
Regarding above yellow highlighted sentence, we understand the intention is to set establishment cause to “mo-VoiceCall” and do AC barring checking. But the wording is misleading, how about “the subsequent RRC connection establishment in E-UTRAN is the same as for mobile originating MMTEL voice”? Or remove the last part and rely on the Notes added in TS 36.331.

The field description of voiceFallbackIndication in MobilityFromNRCommand and RRCRelease can be updated as below:

	voiceFallbackIndication
Indicates the handover is triggered by EPS fallback or inter RAT fallback for IMS voice as specified in TS 23.502 [x].




	Huawei
	Yes, but see the comments
	Same comments as ZTE’s about deleting “inter-RAT fallback” related descriptions and cover sheet.

In addition, we also suggest to delete the second sentence highlighted, since for either of option A and B of setting establishment cause in LTE side, the first sentence is enough.
2>	if voiceFallbackIndication is included:
3>	consider the RRC connection release was for EPS fallback or inter RAT fallback for IMS voice (see TS 23.502 [x]) and the subsequent RRC connection establishment in E-UTRAN is for mobile originating MMTEL voice;


	Nokia
	Yes, but 
	The CR should only cover the EPS fallback as commented above by other companies

	SoftBank
	Yes, but
	For cover sheet:
- Add “TEI16” Work Item code.

	OPPO
	Yes 
	

	DOCOMO
	Yes
	No additional comment

	Futurewei
	Yes
	Share similar views of other companies, no additional comments.

	Qualcomm
	Yes
	I updated the CR based on comments from Ericsson, ZTE, Huawei, Nokia, Softbank. Sharp comments need further clarification/justification.

	China Telecom
	Yes
	The CR should exclude inter RAT fallback case

	LG
	Yes
	



Question 5: Do you agree with the 36.331 CR sent in kick-off email? Any comments?
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	Same comments as above regarding the cover sheet.

	Sharp
	
	It should be up to discussion result in Question 3.

	ZTE
	Yes
	Similar comments to cover sheet. 

	Huawei
	
	Share the same view with Sharp. How to capture the establishment cause value needs CT1’s confirmation.

	Nokia
	Yes, but 
	The CR should only cover the EPS fallback as commented above

	SoftBank
	Yes, but
	Same comment on cover sheet.

For “NOTE 1a” (Sections 5.3.3.2 & 5.3.3.3):
“RRCRelease message” should be “the RRCRelease message”


	OPPO 
	Yes 
	

	DOCOMO
	Yes
	No additional comment

	Futurewei
	Yes
	Have similar comments as other companies

	Qualcomm
	Yes
	I just updated the cover sheet per comments from Ericsson, ZTE, Nokia, SoftBank. Correct the RRCRelease per SoftBank comments.

	China Telecom
	Yes
	The voiceFallbackIndication IE in HandoverPreparationInformation is duplicated with IMS voice EPS fallback from 5G IE defined in RAN3.

	LG
	Yes
	In the section “Upon Mobility from NR failure”, we can capture the behaviour of “attempt to select an E-UTRA cell” as a note



Conclusion
[bookmark: OLE_LINK3]13 companies participated in the email discussion. 
Question 1: all the companies agree to use RAN3 defined indicator and not to change RAN2 spec.
Question 2: all the companies agree that UE should first try to select E-UTRA in EPS fallback purpose handover failure. There are different opinions on the details and wording.
Question 3: 11 companies agree with option A. 1 company prefer option B. 1 company prefers option C and 1 company considers option C as an acceptable alternative.
Question 4 (38.331 CR): 11 companies agree with the CR in general and provided refining comments. The comments have been accepted in the latest version of the draft CR. 1 company does not agree with the changes related with question 2 and 3. 
Question 5 (36.331 CR): 10 companies with agree with the CR and some provided comments. The comments have been accepted in the latest version of the draft CR.
Based on above, rapporteur has following proposals:
Proposal 1:	Voice fallback indication in handover preparation is indicated by “IMS voice EPS fallback from 5G” IE in Source eNB to Target eNB Transparent Container (section 9.2.1.7 of TS 36.413)
Proposal 2:	In the handover failure of EPS fallback for IMS voice, the UE first tries to select E-UTRA cell and reverts to NR if no suitable E-UTRA cell is found.
Proposal 3:	EPS fallback for IMS voice is treated by the UE as mobile originated MMTEL in E-UTRA RRC connection establishment, i.e.
· use mo-VoiceCall as RRC connection establishment cause value; 
· perform E-UTRA access barring check of mobile originated MMTEL.
Proposal 4:	Send LS to CT1 informing RAN2 decision for them to update NAS specification if necessary.
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