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Introduction

This contribution is to kick off the following discussion.
	CB: # 14_ERABsCannotHO
- Indicate to eNB if the E-RAB is unable to be handed over to 2G/3G and/or 5G? E///

- Issue1 and 2 are now be solved by implementation without any further impact? Nok

- Introduce an E-RAB Attribute Indication IE in X2AP and S1AP for each E-RAB handover from 5G and served for none-voice service? ZTE

- Stage3 CRs, if agreeable

(ZTE - moderator)

Summary of offline disc in R3-214146


Please Note: Two rounds of discussion.
The first round email discussion plan to be end before 1st week.(Friday 18:00 UTC, 2021-8-20)
The second round email discussion plan to be end before the email deadline at second week(Thursday 12:00 UTC).
For the Chairman’s Notes

The issue of Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G can be solved by SA2 solutions. No further action in RAN3.
The PS HO failure in 5G<>4G<>3G need no further action in RAN3.
Further action on failure in  3G -> 4G (IMS added) ->5G to be continue.
Update TS 36.300 for SRVCC failure Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G to be continue.

SRVCC issue when E-RAB attribute (e.g from 5G) missing in intra-LTE mobility to be continue.
Second Round Discussion
Issue 1: PS bearers originally set up at 5G and be handed over to 4G, may not be able to be handed over from 4G to 2G/3G or vice verse
In the discussion during the first round, three companies think no further action is needed in RAN3 while two companies think it needed.

While as Moderator I have to agree wit Ericsson that the issue1 is not same as issue 2, but I still can not find evident to provide further effort in RAN3 scope.

At last SA2 meeting(SA2#145), a similar scenario ( 4G <> 3G <> 5G <> 4G <> 3G ) has been discussed and achieved agreement in [S2-2105154]. 

IP HO is not guarantee in case of 5G<>4G<>3G HO in current TS 23.501:

	TS 23.501 Section 5.17.2.1
IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to GERAN/UTRAN to a UE that had initially registered in 5GS and moved to EPC/E-UTRAN.


And It is also noted IP HO is not guarantee in case of 3G<>4G<>5G HO in current TS23.501 and in agreed [S2-2105154].

	IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to 5GS for a 5GS NAS capable UE that had initially established a PDP context via GERAN/UTRAN and moved to EPC/E-UTRAN.


Nevertheless,  it is possible that issue 1 may exist from RAN3 point of view. But to identify the  5G<>4G<>3G PS HO case as an issue need a good reason. 

If check the change reason from  [S2-2105154], I found that the change in SA2 is reasonable. Because the custom is confused that when he/she ‘s cell phone move to the best network (5G network) , which can be observed by custom based on the 5G flag in the screen of the cell phone, some of the data services are interrupted. The situation may not acceptable by custom. 

While in 5G<>4G<>3G PS HO case, custom also find the cell phone move to 2G/3G, shown EDGE or 3G in screen of the cell phone, he/she may understand that an old telecommunication infrastructure ( 2G/3G) may not able to support much services.
	Reason for change 
Gaps in 4G coverage can cause a UE to perform RAU and/or Attach to the PLMN’s 2G or 3G SGSN. 

If the UE performs Attach to the 2G/3G network (or the 2G/3G RAU leads to the release of the established EPS default bearers) and the UE then establishes PDP context(s) via 2G/3G, the next UE movement from EPC to 5GS will cause those PDP contexts to be disconnected.

As the time of movement from EPC-LTE to 5GS is completely unrelated to the time at which the UE was in 2G/3G, the impact to the customer may be a real problem, and this issue should be corrected.




Based on above understanding, I provide follow conclusion:

Conclusion 1: The PS HO failure in 5G<>4G<>3G need no further action in RAN3.
 Q6:  provide view on conclusion1?
	Company
	Agree/Disagree/Other view
	Comment

	ZTE
	Agree
	

	Huawei
	Agree
	Though the S2-2105154 is R17 CR, we agree with this proposal, due to the fact the 5GS did not consider interworking with 2G/3G. 

	Nokia
	Agree
	

	Ericsson
	Do not agree
	The 3G -> 4G (IMS added) ->5G case is not discussed in the second Round, so I put it here.

A solution is needed so that the voice can be handed over to 5G smoothly.

	
	
	

	
	
	

	
	
	

	
	
	


Issue 2:  Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G
In the first round discussion, 3 companies believe issue 2 has already solved by SA2 by switching off PS HO when combined with CS HO. While two companies shown different view that in  case of 3G -> 4G (IMS added) -> 5G  some enhancement is also needed.

It is clear of the description in issue 1 that issue 1 is different from issue 2. 

Then for 4G (IMS added) -> 5G, there is no issue, SRVCC can be guaranteed.
For the PS HO failure of 3G -> 4G -> 5G, the HO is not guaranteed by current specification because the 5G Qos parameter may not exist when UE initially access from 3G.

Based on above, no companies disagree on 5G<>4G<>3G direction.
It seems the following conclusion can be agreed.

Conclusion 2: The issue of Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G can be solved by SA2 solutions.
Q6: if the Please provide your view on this. 

	Company
	Do you agree the conclusion? 
	Comment

	ZTE
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	Ericsson
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Issue 2.1:  Stage 2 update for Issue 2
Two companies agree while 1 company disagree.
It is noted that in TS 36.300, the reference of SRVCC from 4G to 2/3G has already captured. 

The case of SRVCC 5G<>4G<>3G HO is implicitly covered. 
	19.2.2.5.6
Message sequence diagrams

This clause complements TR 25.922 [27] clause 5.1.7.2 regarding the E-UTRAN handling of containers.

Most RRC information is carried by means of containers across interfaces other than Uu. The following sequence diagrams illustrate which RRC information should be included within these containers used across the different network interfaces.

NOTE:
In order to maintain independence between protocols, no requirements are included in the interface protocols that are used to transfer the RRC information.

SRVCC (see TS 23.216 [28]) is supported from EUTRAN to UTRAN or GERAN A/Gb mode and from UTRAN or GERAN A/Gb mode to EUTRAN.




Based on above analysis, I provide the following conclusion:

Conclusion 3: Update TS 36.300 for SRVCC failure Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G is not needed.
Q7: if the Please provide your view on this. 

	Company
	Do you agree the conclusion? 
	Comment

	ZTE
	Yes
	

	Huawei
	No, 

we need stage 2 36.300 CR
	The above descriptions were introduced when considering the 4G->2G/3G SRVCC. People may have to look at TS 23.216 to get to know the 5G->4G->3G SRVCC. 

It is better to have explicit descriptions in our RAN specifications. Note that in TS 38.300, we have very clear descriptions for SRVCC 5G->3G handover. 

	Ericsson
	Yes
	There is no need to duplicate SA2 spec.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Issue 2.2:  Policy deployment for Issue 2
During the first round discussion, companies show concern on the scenario.

Actually this issue 2.2 is similar as the issue for IMS HO of 5G<>4G<>4G<>5G.

The issue was discussed at RAN3#112 with two X2AP CRs agreed.
	 # 24_IMSvoiceEPS_fb

- (Nok) propagate the IMS Voice EPS Fallback from 5G indicator during X2 handover (X2 HO Req) like it is already during S1 handovers

- (E///) introduce the IMS voice EPS fallback from 5G in the UE Context Retrieve procedure

- (HW) Add procedure texts and note in S1AP; add note in X2AP

(Nok - moderator)

Summary of offline disc R3-212620 noted

1638 rev in R3-212814 CR1594r1  Agreed
2331 rev in R3-212857 (CR1819r1 TEI16 Cat F) Agreed


As explained in [R3-211058] of SOD of RAN3#111, it is clear that situation is same. During intra-LTE x2 handover, the information that PS HO from 5G is missing.

	If during the voice call on 4g, the UE happens to move by S1 handover to another eNB2, then the new IE in the Source to Target container can be again reused to inform eNB2. Then if the voice call ends in eNB2 this helps eNB2 to go back to 5G.

However, if during the voice call on 4g the UE happens to move by X2 handover to eNB2, then the new IE is not transferred to eNB2 and when the voice call ends in eNB2 then the recommendation to go back to 5G at the end of the voice call has been lost.

It seems illogical that we cover the case where the voice calls ends in eNB1 and not the case where the voice call ends in eNB2!


Which will again introduce the SRVCC issue (CS waiting PS) in the new eNB when UE move to 2/3G.

It should be noted that issue 2.2 is not issue 1 because in issue 2 SRVCC is not guaranteed.

And in addition, the first eNB is able to aware the E-RAB of for packet service comes from 5G based on Handover message.
Conclusion 4: To identify the SRVCC issue when E-RAB attribute (e.g from 5G) missing in intra-LTE mobility.
Q8: if the Please provide your view on this. 

	Company
	Do you agree the conclusion 4? 
	Comment

	ZTE
	Yes
	

	Huawei
	No
	Not understand how this SRVCC is related to the IMS voice EPS fallback. 

Note that for 4G->2G/3G when 5GS is deployed, this is depending on operator’s policy, which means the policy should be configured uniformly. 

	Nokia
	No
	We also don’t see the link. This type of system scenarios should be first addressed by SA2 before deciding any stage 3 impact. 

	Ericsson
	
	This can be discussed further.

	
	
	

	
	
	

	
	
	

	
	
	


First Round Discussion

Issue 1: PS bearers originally set up at 5G and be handed over to 4G, may not be able to be handed over from 4G to 2G/3G or vice verse
One company [1] provide a solution to solve the issue by indicating to eNB if the E-RAB is unable to be handed over to 2G/3G and/or 5G.

One company [4] thinks the issue can be solved by implementations without standards impact and without eNB impact as discussed in SA2.

One company [5][6] thinks the root cause is due to the fact that 5GS does not support the interworking between the 5GS and 2G/3G Core. Since this is a requirement in SA2, no further RAN3 action is needed.

Q1: Please provide your view on this. 

	Company
	Do you agree issue 1 can be solved by implementation  or by indicating to eNB from Core network? 
	Comment

	ZTE
	Issue 1 can be solved by implementation and no further impact on current specification
	PS HO from 5G-4G-2/3G without SRVCC will be failed due to no mobility is supported between 5G and 2/3G. The failure can be handled by implementation and does not impact SRRVCC requirement.

Therefore the enhancement to prevent unnecessary PS HO alone from 5G-4G-2/3G is not needed.

	Huawei
	No further action is need for RAN3
	SA2 has already been aware of this question in the LS R3-211273, and decides no normative changes is needed. 

The same behaviour may take place at the indirect mobility 5G -> 4G -> (SRVCC) 3G

No normative changes could be agreed but the attached CR was agreed.
In this sense, the PS handover from 5G->4G->2G/3G is not supported. 

	Ericsson
	We believe a solution is needed.
	Clarification to ZTE comment: the issue is not about PS HO from 5G to 2/3G, which is not supported. 

Comments to Huawei: please do not mix this issue with the case that SRVCC is involved 5G-4G-3G (see issue 2)

So the issue is that when PS is established in 5G (or 3G), handed over to 4G, and later be handed over to 3G( or 5G).

In this case, it is beneficial to let eNB know when the E-RAB cannot be handed over so eNB will not even try. This is to save latency and avoid handover failure.

	BT
	We believe a solution is needed.
	Similar views as Ericsson, we believe it is beneficial to signal to the eNB when a E-RAB cannot be handed over. 

	Nokia
	Issue 1 can be solved by implementation and no further impact on current specification
	The issue was discussed during SA2 meeting and SA2 concluded that MME implementation handling is the best. It would instead be detrimental to additionally impact eNBs.

	
	
	

	
	
	

	
	
	


Issue 2:  Handle the SRVCC failure 5G->4G (IMS added)->(SRVCC) 3G
Issue 2 description [4]: The issue 2 concerns SRVCC and was first discussed at RAN3#111 in [R3-210889]. It was reported in [R3-210889] that SRVCC would fail because the target RNC would first receive the RANAP Relocation Request from MSC then could wait until failure a RANAP Relocation Request from SGSN that will never come. The issue was then sent by RAN3 to SA2 in [R3-211273].

One company [1] provide a solution to solve the issue by indicating to eNB if the E-RAB is unable to be handed over to 2G/3G and/or 5G.

One company [4] thinks the issue 2 of SRVCC was already solved by SA2 at last meeting and without any further impact as per the above conclusions .

One company [5][6] thinks the issue 2 SRVCC failure can be solved by SA2 with addition description in stage 2. 
One company [7] thinks SA2 has provided solution to solve E-RABs Cannot Be Handed Over issue.
Q2: if the Please provide your view on this. 

	Company
	Do you agree issue 2 can be solved by SA2 CR or by indicating to eNB from Core network? 
	Comment

	ZTE
	Issue 2 can be solved by SA2 CR
	With SRVCC PS HO switch off in eNB, the eNB only handover SRVCC CS HO to 2/3G , RNC will not waiting for PS HO and SRVCC will not failure.

	Huawei
	Already solved based on SA2 agreed CR


	Agree with ZTE. 

	Ericsson
	
	So this case is what Huawei answered for the first Question. You can see it is a difference case.

The SA2 CR provides option to not perform PS HO in case of SRVCC to 3G. 

However the other direction PS set up in 3G -> 4G (IMS added) -> 5G is not addressed and it is beneficial to let eNB know that PS RAB cannot be handled over to 5G. So only the voice is handed over.

Issue 1 and Issue 2 use the same solution.

	BT
	
	Agree with Ericsson, we also see the requirement to address the other direction PS set up in 3G -> 4G (IMS added) -> 5G, where it would be beneficial to indicate to the eNB which RABs can be handed over to 5G.

	Nokia
	Agree with ZTE and Huawei
	SA2 discussed the issue and concluded to avoid impacting the eNBs which would worsen the situation. 

	
	
	

	
	
	


Issue 2.1:  Stage 2 update for Issue 2
One company [5][6] thinks it is need to add a note in TS 36.300 to indicate that only voice bearer is handed over to the target RAT.
Hence in TS 36.300, the note can be introduced as follows. 

NOTE:
For SRVCC handover and if 5GS is deployed, the source eNB initiates the handover preparation only for the ongoing IMS voice (i.e. only voice bearer is handed over to the target RAT) depending on operator’s policy (see TS 23.216 [28]). 

Q3: if the Please provide your view on this. 

	Company
	Do you agree to add the note? 
	Comment

	ZTE
	Yes
	

	Huawei
	Yes
	Note that in section 9.3.4.1of TS 38.300 for SRVCC 5G to 3G, it is already captured that only the voice bearer is hand over to the target RAT. 

-
Only voice bearer is handed over to target RAT;
Then for 5G->4G (IMS added)->(SRVCC) 3G, similar descriptions are also needed, to have high-standard RAN specification. 



	Ericsson
	No
	For this part, there is no need to repeat the St2 in SA2.

	Nokia
	No strong view
	

	
	
	

	
	
	


Issue 2.2:  Policy deployment for Issue 2
One company [7][8][9] thinks it is possible the policy provided by SA2 CR for issue 2 does not deploy to entire network. Which means in some area where VoLTE SRVCC and 5G are deploy, the associated eNB can switch off SRVCC PS HO based on Policy. While for other are without VoLTE SRVCC or 5G, the SRVCC PS HO is still open. When a UE move from 5G-4G and moves from eNB switch off PS HO to eNB support PS HO, the issue 2 will still happen.
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As shown in the above figure, one UE has been served in a NR node . The UE has two type of traffic, one is voice and the other one is packet service. In the 1st Handover, the UE moves from the NR node to the 4G node eNB1. During the 2nd Handover, the UE moves from 4G eNB1 to 4G eNB2. The eNB2 does not switch off PS HO. Then the UE moves out of 4G coverage and handover to 3G. Because one E-RAB comes from 5G and does not has TI (Transaction Identifier), the SRVCC of voice traffic may failed.

Proposal : To introduce an E-RAB Attribute Indication IE in X2AP and S1AP for each E-RAB handover from 5G and served for none-voice service
Q4: if the Please provide your view on this. 

	Company
	Do you agree the proposal? 
	Comment

	ZTE
	Yes
	

	Huawei
	No
	We are not fully convinced by this scenario, where some eNB switch on PS HO, while others are not. 

Also this solution still needs SA2 involvement, and has impact on the legacy MME/eNB products. And based on the SA2 reply LS, the only way is to switch off the PS HO for 5G->4G-> 2G/3G. 

	Ericsson
	
	A general solution could solve the issue.

	Nokia
	No
	We share the view of Huawei. We don’t understand this scenario because the E-RABs handed over between eNB2 to RNC would not have been setup on 5G. In general, as indicated by Huawei these high level scenarios are better dealt with first in SA2 which was already consulted. If further analysis is required, this should be logically also resumed in SA2.

	
	
	


Issue 3:  Inter-system mobility for R17
One company [5][6] notices at last SA2 meeting discussed the 4G and 5G mobility but with 2G/3G-only coverage, and agreed the CR for R17.

Proposal : Impact of the inter-system mobility can be further discussed in TEI17, without any impact on SRVCC handover with 5GS deployment for Rel-16.

Q5: if the Please provide your view on this. 

	Company
	Do you agree the proposal? 
	Comment

	ZTE
	It depends
	The inter-system mobility can be FFS in TEI 17 if issue identified.

	Huawei
	Yes
	This issue can be discussed in TEI17 if any issue is identified. 

	Ericsson
	
	The solution, for the issue 1 and when SRVCC is involved at the direction that “3G – 4G (+IMS) -5G” are still needed for early releases.

	BT
	
	The 3G – 4G (+IMS) -5G scenario should be addressed. 

	Nokia
	depends
	Our understanding is that agreed SA2 CR cover a different case. Impact on RAN3 FFS.


Conclusion, Recommendations [if needed]

If needed
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