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1 Introduction
This document summarizes the issues identified from the documents submitted under 15.4.1.2, and will summarize the conclusions and proposals after the offline discussion of following CB: 
	CB: # 95_Email095-MobEnh_datafwd_CHO

-  Both early and late data forwarding can be used in CHO, and when to start data forwarding is up to implementation; The early data forwarding rules used in DAPS can also be used in CHO; If the candidate target node’s resources are tight, they should request the source node to update an intermediate SN status transfer message to discard the packets already delivered to the UE? (CT)

- correct leftover issue on HO success in st3? (ZTE)

- st2 update? (SS)

- specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO? (Ap)

- go for minimum agreeable set; avoid “nice to have” optimizations; revise as needed; go for agreement

(CT)

Summary of offline disc


2 Discussion - Issues

At previous RAN3 meeting, agreements and working assumptions related to data forwarding procedures for Conditional handover are listed as below:
	WA: When to start data forwarding is up to implementation
Concentrate further discussion on the following 2 options: early forwarding, and late forwarding initiated after the source NG-RAN node knows that the UE has successfully accessed a target NG-RAN node
We agree to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs; whether to use early data forwarding for CHO is FFS


Despite above achievements, there are still some remaining issues, especially some stage2 and stage3 changes, or clarification words.  Based on the contributions in this section, there are three issues listed as below:

· Issue 1: Early data forwarding for CHO

· Issue 2: Correct leftover issues on HO success in st3

· Issue 3: Same data forwarding info for parallel CHO preparations
Companies’ views from contributions are summarized in following tables. 
2.1 Issue 1 - Early data forwarding for CHO 

In the RAN3 #106 meeting, it was agreed to specify both “early forwarding” and “late forwarding” for CHO in NR and LTE. For early data forwarding for CHO, companies’ views are listed as below:
	Company
	Views

	China Telecom

[0162]
	Proposal 1: Both early data forwarding and late data forwarding can be used in CHO, and when to start data forwarding is up to implementation.
Proposal 2: The early data forwarding rules used in DAPS can also be used in CHO.
Proposal 3: If the candidate target node’s resources are tight, they should request the source node to update an intermediate SN status transfer message to discard the packets already delivered to the UE. 



	Apple Inc.

[1034]
	Observation 1: The amount of data forwarded to a prepared CHO cell may be significant.
Observation 2: Due to HW limitations (buffer size, available inter-node interface capacity, etc.) the target node may not be able to receive or record early forwarded data. 
Observation 3: There is currently no mechanism no inform source NB about usability of early forwarded data at target cell.
Observation 4: Target cell has information needed to anticipate if it will be able to receive early data forwarded for a UE.
Proposal 1: RAN3 to specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO.


Following questions are open to discuss during e-mail discussion:
· Q1.1: Should we clarify in current BLCR version that in a Conditional handover procedure, when to start data forwarding is up to implementation?

· Q1.2: Should we clarify in current BLCR version that the early data forwarding rules used in DAPS can also be used in CHO?

· Q1.3: Should we introduce an intermediate SN status transfer message to inform the target node to discard the packets already delivered to the UE?
· Q1.4: Should we specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO?

	Company
	Comments

	Intel
	Q1.1) It seems no need to clarify as long as we say if either early or late data forwarding is applied. 

Q1.2) Yes, this is based on what we agreed in the last RAN3-106, and the corresponding stage-2 are tried in R3-201110, R3-201111.

Q1.3) We already agreed to allow the source to inform the target to discard already forwarded PDCP SDUs. Whether this can be done by an intermediate SN STATUS TRANSFER message or a new class-2 EARLY FORWARDING TRANSFER message is currently discussed under CB: # 93. We can further discuss whether it can be based on the target’s request as CT proposedIf agreeable, we also need to prepare the corresponding stage-3 TPs.
Q1.4) This seems OK, open for discussion. If agreeable, we also need to prepare the corresponding stage-3 TPs. 

	Samsung
	Q1.1) No strong opinion. Anyway when to start data forwarding should be up to implementation.
Q1.2) Yes

Q1.3) No. The new EARLY FORWARDING TRANSFER message is preferred.

Q1.4) No. Anyway the target node should be ready to receive the forwarded data after the CHO configuration.

	ZTE
	1: no need, up to implementation.
2: Yes, this is based on what we agreed in the last RAN3-106, and the corresponding stage-2 are tried in R3-201110, R3-201111.

3: Yes.
4: No, not essential

	Huawei
	Q1, no strong view. 
Q2, yes. 

Q3, yes. this was already agreed at last meeting by adding a new class 2 message.

Q4, No. better to further evaluate the use case and benefits.

	Nokia
	Regarding all the questions, I don’t think we need to specify anything specific for CHO, nor to define that DAPS mechanism can be used for CHO. So far, the assumption was that it is not prohibited to employ DAPS mechanism for CHO and I believe we could keep it this way.

	Apple
	Q1.1: No. It is up to implementation
Q1.2 and Q1.2: Agree with intel

Q1.4: Yes. We think multiple target cells can be prepared for a UE in CHO while only one of them will eventually serve the UE after HO. Therefore, it is expected that while a target cell has capacity to serve the UE, it may not be able to receive and record early data forwarded for all UEs configured with CHO towards that target cell. We thus see  difference between the two cases of agreeing to receive early forwarded data and agreeing to serve UE after CHO as the number of UEs are different for these cases. There are many easy ways to accommodate this differentiation by for example adding one bit in HO Req Ack to confirm receiving early data forwarded for CHO.

	QC
	Q1.1: No need to clarify.

Q1.2: Yes, this clarification should be provided.

Q1.3: Agree with Intel.

Q1.4: No. Since it was agreed to specify “early forwarding” for CHO, if the target node indicates acceptance of a CHO handover, it should be ready to handle early data forwarding.

	CATT
	Q1.1: No. up to implementation

Q1.2: Yes

Q1.3: Yes, already have it
Q1.4: Yes. The target node may have the suggestion base on the resource situation 

	Ericsson
	Q1.1) No need to clarify. Business as usual. But agree with Intel that we could capture somewhere that both early and late are allowed for CHO 

Q1.2) Yes

Q1.3) Intermediate SN STATUS TRANSFER or EARLY FORWARDING TRANSFER should be allowed, but an easy way to achieve this would simply to NOT restrict it in the specifications. The question being: do we need to describe the intermediate message and the discarding in stage-2?
Q1.4) Not needed. The information to decide between early and late DF are on the source side. Same for the resource bottleneck.


Based on the feedback from companies, there is a consensus that for Conditional handover procedure, when to start data forwarding is up to implementation and no need to clarify in the specifications. And in the last RAN3 meeting, the new defined class-2 message EARLY FORWARDING TRANSFER which is currently under discussion of CB: # 93 can be used to inform the target node to discard the packets already delivered to the UE during early data forwarding.

About whether RAN3 should specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO, 6 companies disagree, 2 agree and 1 show neutral attitude, therefore, this topic need further discussion, 

Proposal 1: Whether RAN3 should specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO is FFS.

2.2 Issue 2 - Correct leftover issue on HO success in st3

In the agreed [R3-196698] at RAN3#106, some confusions regarding HO success procedure were still left.

	Company
	Views

	ZTE

[0550] & [0551]
	The “Late data forwarding” is purely NW behavior, and it cannot be really configured or conducted by UE. Hence it is suggested to reword relevant statement like “If the conditional handover is configured for this UE...”.
The source node may conditional prepare multiple candidate target nodes in parallel, so once the real target node is fixed by UE via sending the HANDOVER SUCCESS message, the source node should also cancel all other candidate target nodes if any, otherwise the CHO resources shall be kept useless for longer time. Such NW side behavior should be captured.
Some cleanups in IE semantics.
2 stage3 TPs were proposed, details in [R3-2005501]and [R3-2005501].



Following questions are open to discuss during e-mail discussion:
· Q2.1: Should we agree the TP[2] for LTE_Mob_enh BL CR for TS 36.423 and TP[3] for NR_Mob_enh BL CR for TS 38.423 appended in 5.1 and 5.2?

	Company
	Comments

	Intel
	Agreeable except the first change. We prefer to use the term “late data forwarding” (which is defined in stage-2). 

	Samsung
	Agreeable.

	ZTE
	Ok to revert the first change.

	Huawei
	Same view with Intel.

	Nokia
	NO! The change of the cell ID from the “requested cell” to “accessed cell” is wrong – the cell id serves as a CHO ID in case of multiple CHOs to the same target node. Hence, the target node must respond with the cell id used in the CHO Request!

	Apple
	We don’t think it is necessary to specify network behavior required the serving cell to send the  cancel message after each successful HO. We prefer to leave it up to the network implementation as the existing solution already accommodates it if desired by network.

	QC
	Agree with Intel.

	CATT
	Agree with Intel

	Ericsson
	Agree with Intel for the 1st change. Same comment as Nokia. Same comment as Apple


Based on the feedback from companies, for 2 stage3 TPs correct the leftover issue in HO Success, 6 companies agreed the second and third change, but 2 companies think the second change which specify network behavior required the serving cell to send the cancel message after each successful HO is not necessary. And 2 companies disagree with the third change, for which the cell ID is changed from the “requested cell” to “accessed cell”. 
Regarding the second change can be implemented well in case of multiple target nodes preparation, a revised version was provided by ZTE which revert that sentence, but change with plural node(s). This has minor modifications to the specification.

Proposal 2: Prepare to agree the following TPs correct the plural descriptions in HO success:

TP[R3-200550] revised in [R3- 201306]

TP [R3-200551] revised in [R3- 201307]
2.3 Issue 3 - Same data forwarding info for parallel CHO preparations

In RAN3 #105, RAN3 agreed using parallel transaction per target cell for CHO preparation when the source node needs to configure multiple target cells in the same target node.
	Company
	Views

	Samsung

[0681] & [0682] & [0884]
	Proposal 1: When parallel transaction is used for a UE, the target node should configure the same data forwarding information for the Conditional Handover preparation procedures in the parallel transaction.
Proposal 2: To clarify the behaviour of the source node and the target node for data forwarding in parallel transaction, RAN3 agreed the TP for the stage 2 baseline CRs for TS 36.300 and TS 38.300 in [1] and [2]. 

2 stage2 TPs were proposed, details in [R3-200682] and [R3-200682].




Following questions are open to discuss during e-mail discussion:

· Q2.1: When parallel transaction is used for a UE, should the target node configure the same data forwarding information for the Conditional Handover preparation procedures in the parallel transaction?

· Q2.2: Should we agree the TP[5] for LTE_feMob BL CR for TS 36.300 and TP[6] for NR_Mob BL CR for TS 38.300 appended in 5.3 and 5.4?

	Company
	Comments

	Intel
	Q2.1) No .As discussed in R3-201112, in the scenario of CU-CP centralized and CU-UP distributed, forwarding TNL address given to the source could be different for different candidate cells, even if their admission results are identical.

Q2.2) No. Seems better to be as part of CB: # 86 (stage-2 for CHO).

	Samsung
	Q2.1) Yes. If not, it may cause the forwarding of the duplicated data. We think the forwarded tunnel should be per UE, not per UE-target cell.

Q2.2) Agreeable.

	ZTE
	1: No, threre can be different DF address.

2: No. Seems better to be as part of CB: # 86 (stage-2 for CHO).

	Huawei
	Q2.1, NO, it may be beneficial to respond the same data forwarding information for the DAPS HO bearers for UE, However, this could be done by target node implementation. There is no need to specify this in specification. Furthermore, as indicated by Intel, in some cases, the data forwarding info cannot be the same for a UE.
W2.2,NO, 

	Nokia
	Management of the tunnel endpoints should rather be left up to the target’s implementation. The target may prefer to use the same tunnel endpoing for all requests of the same UE, or, as explained above, different tunnels endpoints for different DUs.

	QC
	This seems reasonable, but it can be left up to target’s implementation.

	CATT
	Agree with Intel

	Ericsson
	1. Should be left to implementation, when possible (see Intel’s comment)
2. No, we should limit the number of stage-2 TPs


Based on the feedback from companies, most companies think when parallel transaction is used for a UE, the data forwarding information may not be the same for the UE (e.g. in the scenario of CU-CP centralized and CU-UP distributed), it better to be left up to target’s implementation. 

For 2 stage2 TPs appended in 5.3 and 5.4, clarify to allocate same data forwarding info for parallel CHO preparations, 7 of 8 companies show opposite attitude. So this two TPs cannot be agreed.

Proposal 3: When parallel transaction is used for a UE, whether allocate the same data forwarding information or not is better to be left up to target’s implementation.
3 Conclusion & Proposals

Based on the e-mail discussion, we have following proposals:

Proposal 1: Whether RAN3 should specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO is FFS.
Proposal 2: Prepare to agree the following TPs correct the plural descriptions in HO success:

TP[R3-200550] revised in [R3- 201306]

TP [R3-200551] revised in [R3- 201307]
Proposal 3: When parallel transaction is used for a UE, whether allocate the same data forwarding information or not is better to be left up to target’s implementation.
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