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1 Introduction

RAN3#114e:

RAN3 proceeds with the work as a TEI17 topic (it is requested to assign a dedicated TEI17 agenda). 

A CHO indicator is added to both, the ADDITION REQUEST and the MODIFICATION REQUEST messages.

Feasibility of resource optimization at the target SN will be analyzed, at least for the scenario where multiple target MNs prepare a single target SN for the same UE.

CB: # 17_CHOwithSCG

- Introduce a new IE in the SN Addition Request message to help the target SN to identify the UE refers to different SN Addition Preparation procedures? CT

- Reuse the existing rel-16 CHO indication in F1AP and E1AP for the target SN side with description update in the procedure text to include the CHO with SCG configuration case? To update the stage 2 procedure in section 10.7.2 in TS 37.340 to enable the source MN send the SN release procedure after it receives the handover success message from the target MN? Huawei, China Telecom, China Unicom

- A solution to enable resource optimization at a target SN is to include a UE identity to the SN Addition Request messages transmitted by target MN to target SN? For a single UE, a target MN should initiate a separate SN Addition procedure towards the same target SN every time it receives a Handover Request message from the source MN for preparing a target PCell? Qualcomm

- A separate CHO-related flag is added in the Addition Request and in the Modification Request to indicate the addition is related to a CHO? The arrival probability is defined also for the Addition Request and the target MN is obliged to rely the information received from the source MN? Consider if using the source MN’s ID and the UE ID in the source MN can help to identify the same UE and avoid booking resources for it again in case of the Addition procedure? Nokia, Nokia Shanghai Bell, CMCC, Vodafone

- During CHO with SCG configuration preparation, the SN should include the CG-Config in the SN to MN Container? Google

- Add the probability of arrival to SN ADDITION REQUEST? E///
- Add UE Context Kept Indicator in XN-U ADDRESS INDICATION for source MN inform source whether the UE context in SN is kept? Carry a combination of the source MN’s ID and the UE ID for the target SN to recognize whether the request from same UE? Introduce some restriction for the target candidate DC pair. Such as, the source MN cannot be target SN and the source SN cannot be target MN? CATT

- Introduce the Conditional Handover DC Information Request IE to the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST messages? ZTE

(Nok - moderator)
Summary of offline disc R3-222406
2 For the Chairman’s Notes

Propose the following:

R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion (2nd round)

3.1 Stage-3 changes
It was generally accepted to support enabling identification of the CHO-related Additions associated with the same UE (Question 1 in the 1st round) and to include the Arrival Probability in these additions (question 2 in the 1st round).

Mainly two approaches are discussed:

1) Adding source MN Id and the UE Id in the source MN [1][9];

2) Adding source SN Id and the UE Id in the source SN [1][8];

Moderator’s observation: the 2nd method assumes there is source SN, while CHO may be triggered from a single-connectivity source node to multiple targets, which will decide to prepare an SN. Hence, using source MN’s Id seem more robust.
Question 8: Considering the above moderator’s observation, is it all right to use the MN’s Id and UE’s Id in the MN to identify Additions made for the same UE?

	Company
	Answer (Yes/No)
	If the answer is negative, please, address the argument in the moderator’s observation above.

	Nokia
	Yes
	

	Huawei
	Yes
	

	Google
	Yes
	


Question 9: If the answer to the question 8 above is ‘yes’, can RAN3 agree the co-sourced CRs in [10] and [11]? Please, comment if any changes are needed (e.g. you’d like to co-sign the proposals).

	Company
	Answer (Yes / revision needed)
	If the answer is negative, please, explain what needs to be changed

	Nokia
	Yes, for the main part
	An explanation on the proposed changes: in the two CRs, in the MOD REQ, there is no source MN ID – obviously, because this concerns intra-MN CHO. However, to avoid having only one optional IE in the group, we propose to add a mandatory flag there, too.
The CR may need to be revised, though, if the use of CG-Config is to be added in the Semantics (up to the Q11 below).

	Huawei
	yes
	We support these two CRs.

	Google
	Yes
	OK to the changes and also consider the Q11.


In the 1st round, nearly all accepted clarifications to F1 proposed in [6] and to E1 proposed in [7]. However, there was a valid comment that these clarifications may be considered a subset of already defined “conditional handover”. 

Question 10: Considering that the “a PCell conditional handover with SCG configuration” can be considered as a subset of “conditional handover” (and there are no other changes needed), do you still consider clarification, as proposed in [6] and [7], as critically needed?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain what needs to be changed

	Nokia
	No
	Well, we thought it may be good to have a clarification, but indeed, “conditional handover” does over CHO with SCG at the target. So, we are fine to keep F1 and E1 as they are.

	Huawei
	yes
	Considering that CPAC did the same clarification, we still think that it is better to do the same clarification there.


	Google
	Yes
	It is fine to have the clarification.


3.2 Possible stage-2 changes

In the 1st round, most companies do not see it needed to have stage-2 changes. However, everybody agree that only CG-Config shall be used in the response to the Addition request. There is a question therefore, how to specify this?

Question 11: Considering that everybody agree that only CG-Config shall be used in the Addition, please comment how you like to have it (semantics in stage-3, stage-2 CR, an agreement in the minutes, anything else…)?

	Company
	Comment

	Nokia
	An agreement in the minutes is probably enough, or a declaration in the Semantics of stage-3. But if it is preferred, we’re fine with stage-2 amendment, too.

	Huawei
	We are fine to follow the majority.

	Google
	In the first round the question 5 was to confirm that CG-Config is included and the related proposals and TPs [13][14] are for stage 3. So it seems strange that there is a conclusion on stage 2. But we are open for a semantics change in stage 3 if there is a good candidate. One example text is given below.

“Includes the CG-Config message for operations except CPAC or the CG-CandidateList message for CPAC from the Target SN as defined in subclause 11.2.2 of TS 38.331 [10].”
An additional point raised in [13] and [14] may be the timer handling part as the CHO with SCG configuration request is regarded differently from the CAPC request, a similar change should be required.


There seem to be wide support to mandate issuing separate Addition request per each CHO preparation, but there are also concerns that it is not needed. 

Question 12: Would it be acceptable to describe that it is preferable to issue a separate Addition request per each CHO preparation in a “NOTE” in stage-2?
	Company
	Answer (Yes/No)
	If the answer is negative, please, explain what needs to be changed

	Nokia
	Yes
	In general, we understand that it is preferred, but the benefits ae mainly on the MN side, which decides about it. So, we think it is not necessary to mandate one implementation, instead a NOTE in stage-2 may be made to acknowledged that this is likely safer approach. Example text:
NOTE: In case a single SN Addition Preparation is initiated in response to multiple CHO preparations in the MN (associated with the same UE), it is up to the MN implementation to make sure the CG-Config provided from the SN can be used in all CHO preparations.

	Huawei
	Yes
	

	Google
	Yes
	


Finally, two companies wanted to check if stage-2 does not require any edits related to the CHO with SCG (a proposal in [3]). 

Question 13: Considering that it is agreeable to identify the Addition requests related to the same UE, do we need stage-2 description?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain what needs to be changed

	Nokia
	Maybe yes…
	The proposal in [3] is not really needed. But, considering that the solution includes the identification of the requests, we’re fine to have a description of it in stage-2.

	Huawei
	Yes
	There are two proposals in [3]. The first one which is related to the CHO with SCG configuration may be not needed.
The second one which clarifies the occasion when the source MN will send the SN Release message is still better to be kept.
And we are fine to clarify in stage 2 about the identification of the same UE in SN addition request.

	Google
	Yes/No
	No strong view. 


4 Discussion (1st round)

4.1 Support for resource optimisation at the target SN

At this meeting, several contributions concerned resource optimisation at the target SN. In [1],[8],[9] and [16], it is proposed to enable some form identification of a Additions related to the same UE and coming from different target MNs. In [2], it is declared that gains from the resource optimisation require further clarification (the clarification of the benefits is hopefully provided in the papers supporting resource optimisation at the target SN).

The proposal is not new and no contribution clearly objects enabling methods to help the target SN to optimise resources for Addition requests concerning the same UE.
Question 1: Considering the support from many companies, including operators, can RAN3 agree to enable some form of identification of the CHO-related Addition requests concerning the same UE?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain why not.

	Nokia
	Yes
	In a brief answer to [2], indeed, in some scenarios the gain may be limited. However, we do not think these scenarios will be common (it is more likely that the SCG setup for all requests will be the same, if the service setup remains the same). Also, not introducing the enhancement will disable any optimisation, even when it could help. Therefore, providing the information to the SN and then leaving it up to the node to decide how to handle seems reasonable. 

	Intel Corporation
	Yes
	We see resource optimisation benefits at the target SN, if the target SN can know that CHO with SCG configurations were initiated for the same UE (though associated with different target PCells or candidate target MNs).

And regarding the points from [2], from our understanding, the same DC principle applies, meaning that it is the target SN who decides which PSCell and SCG cells for a UE based on measurements provided via CG-ConfigInfo, considering the PCell (provided by the candidate target MN) that was initiated for CHO from the source MN. 

And one comment on the use of the source MN UE X2/XnAP ID – In Rel-16, we allowed that parallel CHO preparations can be initiated with different source UE X2/XnAP IDs. If different, then the use of the source MN UE X2/XnAP ID would not be enough for the target SN to identify the same UE. And considering eNB/gNB to MN change CHO is 

also possible, the source SN UE X2/XnAP ID or the source SCG C-RNTI is also not enough. 

	Huawei
	OK
	Fine if majority think it is needed.

	Google
	OK
	If majority companies think that optimization is needed for certain case, it is fine to discuss the solutions.

	CATT
	Yes
	

	Vodafone
	Yes
	

	ZTE
	OK
	Fine to follow majority view

	Ericsson
	OK
	

	Qualcomm
	Yes
	


Also, in [9], [15], [16] and [18], it is proposed to add the Arrival Probability to the CHO-related Addition request. 

Question 2: Considering the support from many companies, including operators, can RAN3 agree to enable the Arrival probability in CHO-related Addition requests?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain why not.

	Nokia
	Yes
	

	Intel Corporation
	Yes
	

	Huawei
	Yes
	

	Google
	OK
	

	CATT
	Yes
	

	Vodafone
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	


Finally, in [8], it is proposed to mandate that each CHO preparation in the same target MN shall trigger a separate Addition request, even if all are mad towards the same target SN. Previously, when the topic was discussed, it was commented that it shall be up to implementation of the target MN. So, we have two options:

1) The target MN shall always trigger a separate Addition for each received CHO preparation (possibly towards the same target SN).

2) It is up to implementation and thus in some cases the target MN may not trigger a new Addition to a target SN, when it receives a new CHO preparation for the same UE.

Question 3: Please comment, which of the options shall be agreed in RAN3?

	Company
	Preferred option
	Please explain why this option is preferred?

	Nokia
	(1), but not strong
	Having a single Addition may cause trouble: the MN will have to be very careful with a new CHO preparation, if the service setup is different, because modification of the SCG config will affect all other preparations (which will have to be cancels and prepared again). However, the problems seem to be limited to the target MN, so perhaps leaving it up to the implementation could work, too.

	Intel Corporation
	(1)
	A subsequent CHO preparation request from the source MN will be associated with the different target PCell. The target SN may have to assign different PSCell and SCG cells for the UE. 

	Huawei
	
	Well, this may relate to question1. I think in our paper, we propose that the target MN may be able to send Modification procedure for subsequent preparations for the same UE.

But if Q1 is to add UE identifiers in Addition messages, then, it seems only (1) is left.

	Google
	(1)
	Both options could work though

	CATT
	(1)
	No strong view 

	Vodafone
	1
	

	ZTE
	
	Both options could work, fine to follow majority view

	Ericsson
	(2)
	PCell ID is optional in SN Addition. Therefore, even in legacy SN Addition, target SN should be able to select PSCell only on the basis of measurements, which might be the same if CHO is triggered towards the candidate PCells at the same time. An MN implementation always sending PCell ID to target SN will still be able to trigger multiple SN Addition if it wants to. (1) does not allow optimization if the target MN does not need to trigger multiple SN Addition

	Qualcomm
	(1)
	Either option works. In option (2), modification to the shared SN would involve multiple CHO targets. So, I slightly prefer option (1).


4.2 Other aspects of the CHO-related Addition request

In [16], it is discussed that in case the source and the target SN is the same node, it is better to include the “UE Context Kept” indicator in the XN-U ADDRESS INDICATION, so that the handling of a CHO is similar to the classic HO.

Question 4: Please comment, if you agree to add the UE context kept indicator to the XN-U ADDRESS INDICATION?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain why not.

	Nokia
	No
	The motivation seems purely formal – the SN can know it is at the same time the source and the target, so it may avoid forwarding data to itself. Therefore, the existing signalling with the flag in the Release only seems enough.

	Intel Corporation
	Seems not needed
	Similar understanding as Nokia. 

We think that the same SN UE X2/XnAP ID handling (as a reference to the UE context in the SN that was established by the source MN) will be used in CHO with SCG configurations. When the SN receives SN ADD REQ from the target MN, this SN UE X2/XnAP ID is included. The SN can know it is for the same UE, and if some PDU sessions or SN terminated bearers are kept in the SN, the SN can reject data forwarding request (that it has requested) and does not provide forwarding addresses to the target MN via SN ADD REQ ACK, so can avoid forwarding data to itself.  

	Huawei
	Seems not needed
	

	Google
	Seems not needed
	

	CATT
	
	In the normal HO, the flag is carried in the release. But in CHO, it is too later to let T-SN know whether it is kept.

	ZTE
	No
	

	Ericsson
	Not needed
	Agree with Nokia and Intel. The S-NG-RAN node UE XnAP ID IE can be used by the target SN to understand that it will act as source and target SN 

	Qualcomm
	No
	Agree with Nokia


In [13], it is proposed to confirm that the target SN shall include the CG-Config when responding to the Addition request.

Question 5: Do you have any comments to the proposal made in [13]?

	Company
	Comment

	Nokia
	The proposal seems obvious – there was no doubt the target SN shall provide the CG-Config when responding to the Addition request in case of CHO. So, we agree, but we also see little reason to confirm it specially…

	Intel Corporation
	Yes, no doubt. 

	Huawei
	agree

	Google
	Agree. Just to make it crystal clear that CG-CandidateList wouldn’t be used in CHO with SCG configuration as it could work by including only one C-SN configuration actually.

	CATT
	Yes

	ZTE
	Agree

	Ericsson
	Agree 

	Qualcomm
	Agree


4.3 Data forwarding

At RAN3 #114-bis meeting, it was unclear of any changes are needed to the data forwarding procedure. At this meeting, only in [2] it is proposed to reuse existing signalling on F1 and E1 and just update the description to make it clear that it can also be used for CHO with DC kept at the target. 

Question 6: Please comment, if you agree to update the E1 and F1 description as proposed in [6] and [7]? Do you have any suggestions for modifications of the proposed CRs?

	Company
	Answer (Yes/No)
	If the answer is negative, please, explain why not.

	Nokia
	Yes
	

	Intel Corporation
	Yes
	Seems alright. 

	Huawei
	yes
	

	Google
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	No
	Not needed. A “a PCell conditional handover with SCG configuration” is a subset of “conditional handover” which is already covered in the procedural text

	Qualcomm
	Yes
	It is useful to clearly specify in procedure description.


Question 7: Is there anything more needed to support data forwarding in case of CHO with DC kept at the target?

	Company
	Answer (Yes/No)
	If the answer is positive, please, explain.

	Nokia
	?
	We haven’t made a profound analysis, but based on the past discussions, it seems there is no other enhancement needed.

	Intel Corporation
	
	Seems not. 

	Huawei
	Stage2
	Shouldn't we have a discussion and decision on stage 2 update is needed or not?

	Google
	
	Seems not but open to discussion.

	CATT
	
	Seems no

	ZTE
	Stage 2
	Agree with Huawei

	Ericsson
	No
	Stage-2 is already covered by the changes made for rel-16 (i.e. SN release is delayed)

	Qualcomm
	Probably no
	


5 Conclusion, Recommendations [if needed]

If needed
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