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1. Introduction
[bookmark: _Hlk71889059]CB: # 32_MobilityEnh_CHO
-  take the above issues for offline discussion.
-  try to capture agreements into TP. 
(ZTE - moderator)
Summary of offline disc R3-226876
2. For the Chairman’s Notes

1. Direct data forwarding is supported by currrent specification, FFS on further signalling enhancement.
2. [bookmark: _GoBack]Optimization on direct data forwarding is by network implementation.
3. RAN3 acknowledges unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, FFS on which solution.
4. The issue on new problem of CHO with multiple SCGs at the target side is FFS.
5. WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.

3. Discussion
3.1. Progress after online discussion
	1. continue discussion on whether to optimize the duplicate problem of the indirect data forwarding.
ZTE: target MN have the knowledge of target SN. Network can support both scenarios.
Nok: how to make sure the direct data forwarding
Intel: disagree with optimize indirect data forwarding. Leave for implementation.
E///: No optimization for both.
CATT: Support for both.
Lenovo: agree with ZTE.
HW: same with intel and E///.
Not focus on optimize indirect and direct data forwarding?
ZTE: target MN can make the decision.
data forwarding in case of a CHO with single SCG at the target
early data forwarding signaling flows for CHO with target SCG(s) in the newly added sections for CHO + MR-DC at stage-2.
Indirect data forwarding can be supported by an implementation way.
whether indirect data forwarding from S-MN to T-SN could be a typical deployment assumption?
Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided.
2. Unnecessary CHO signalling exchange and if needed, and then how to optimize. 
Intel: Clarification on scenario.
E///: how to avoid the MN to target SN.
3. initial discussion on new problem of CHO with multiple SCGs at the target side
CB: # MobilityEnh_CHO
-  take the above issues for offline discussion.
-  try to capture agreements into TP. 
(ZTE - moderator)



3.2. Continue discussion on whether to optimize the duplicate problem of the indirect data forwarding
Before we discuss whether to optimize the duplicate problem of the indirect data forwarding, moderator prefers to confirm whether current specification has already supported direct data forwarding for this case.
The direct data forwarding has already been captured in current XnAP spec.
	TS 38.423
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If the Source NG-RAN Node ID IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, use it to decide the direct data path availability with the indicated source NG-RAN node, and if the direct data forwarding path is available, include the Direct Forwarding Path Availability IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
9.1.2.1	S-NODE ADDITION REQUEST
	Source NG-RAN Node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	The NG-RAN Node ID of the source NG-RAN node or the source SN.



9.1.2.2	S-NODE ADDITION REQUEST ACKNOWLEDGE
	Direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target S-NG-RAN node and source NG-RAN node for intra-system handover or between the target S-NG-RAN node and the source SN. 



S-NODE ADDITION REQUEST message
	CHO Information SN Addition
	O
	
	
	

	>Source M-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	

	>Source M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source M-NG-RAN node






In the case of optimization on the duplicate problem of the direct data forwarding, we provide the following figure.


1) All of candidate T-MN has acknowledged of support of direct data forwarding, then, they forward the TEID without conversion via SN addition request ACK message.
2) S-MN can receive the same TEID from all of candidate T-MN via Handover request ACK message.
3) S-SN can receive a single TEID from S-MN by Xn-U address indication message.
Observation 1: Optimization on the duplicate problem of the direct data forwarding is supported by current specification, specification enhancement is not needed.
Question 1:  Do you agree with above observation 1?
	Company
	Yes/No
	Comment

	ZTE
	Yes 
	

	Nokia
	Not really
	Currently, the T-MNs do not know if they may use own TEIDs, or it is beneficial to transfer SN’s TEIDs. So, a “hint” from the T-SN would be useful.
Also, the S-MN may allocate own TEIDs or forward TEIDs from the T-MNs. It should be informed that the latter is preferrable.

	Intel
	Yes
	For "direct", think there is no more things to do. 
Guess T-MN knows there is a direct path between S-SN and T-SN based on Direct Forwarding Path Availability IE? 

	Huawei
	No
	When we introduce this “Source NG-RAN Node ID”, we only consider two cases: 
· 5GC handover from SA (single node) to MR-DC
· SN change under the same MN. 
Now if want to support this NR-DC to NR-DC handover, we need the target SN to decide the direct path not only with source MN and with the source SN.  


	CATT
	Yes
	

	Lenovo
	No
	Agree with Nokia.

	Qualcomm
	Yes
	There might be signalling enhancements needed as pointed out by Nok, but it can perhaps be made to work.

	E///
	Yes
	Current IE can support direct data forwarding. Any stage-2 updates will be considered once the new signaling flows for CHO+MR-DC is officially in the spec, i.e., including the data forwarding with target SN(s).

	
	
	

	
	
	

	
	
	



In the case of optimization on the duplicate problem of the indirect data forwarding, some companies suggest to leave network implementation.
In [R3-226248], it suggests that the target SN assigns a single data forwarding address included in SN addition request ACK message to one of the target MNs. 
However, in [R3-226677], it thinks the solution for "indirect" has to be to select one path for DL early data forwarding, regardless of who (either the source (S-MN or S-SN) or T-SN) decides which path to forward, and such forwarding will be through one of candidate target MNs. But we think this inherently poses some challenges in CHO with SCG(s). For example, what if such path is gone? After CHO with SCG(s) have been configured to the UE, those CHO with SCG(s) configurations may be modified or cancelled until executed. The selected path could be torn down in the middle and this will suddenly make DL early data forwarding useless for other CHO with SCG(s) configurations relying on other paths that were not chosen to forward DL early data in order to avoid duplicated forwarding.
Proposal 1: whether to optimize the duplicate problem of the indirect data forwarding is by network implementation.
Question 2:  Do you agree with above proposal 1?
	Company
	Yes/No
	Comment

	ZTE
	Yes 
	

	Nokia
	Yes
	It is much harder problem, but we’re fine to look into it.

	Intel
	Yes
	Considering (1) indirect fowrading would be rare in real deployements; (2) the forementioned challenge above; (3) early data forwarding was not an essential feature for conditional reconfigurations, we think it is better not to seek for the standardized solution and thus leave it up to the target SN to deal with it. 

	Huawei
	Yes
	Agree with Intel analysis. 

	CATT
	Yes
	Agree with Intel

	Lenovo
	No
	Wasting network resource for duplicated data is a waste. If there is some way to identify there is the same target SN, we could do some optimization.

	E///
	Yes
	We don’t think the duplicated data forwarding would be an issue. And for indirect data forwarding, the target MN would be able to decide. We would leave for implementation.

	
	
	

	
	
	

	
	
	

	
	
	



If above observation 1 and proposal 1 are agreed, then moderator suggests to capture the following content as yellow highlighted into the TS37.340 BLCR.
	TS37.340
…
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of the full or delta RRC configuration.
NOTE 2a: In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
NOTE 2b: In CHO with SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN, if existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation to assign data forwarding address.
3a.	For the SN terminated bearers using MCG resources, the candidate MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
…



Question 3:  Do companies agree to capture the above content into the 37.340BLCR?
	Company
	Yes/No
	Comment

	ZTE
	Yes 
	

	Nokia
	Yes!
	Indeed, we proposed something like this in the discussion.

	Intel
	No strong view
	A note may be helpful but not sure whether we need to capture something for indirect data forwarding. 
The above NOTE is written in a sense that the target SN may assign TNLs differently, but from our understanding, regardless of indirect or direct, the target SN just needs to assign the same data forwarding address. The target MN (who knows there is no direct path) will convert TNLs if indirect. 

	Huawei
	Not now
	We should also consider the CHO with conditional SCG configuration case. Then it seems that it is better to have common descriptions applicable all possible cases, e.g., in section 8.4	User data forwarding in R3-226323

	CATT
	Not now
	We may have it after have the whole picture of the solutions

	Lenovo
	Not now
	Agree with Huawei and CATT.

	Qualcomm
	Seems fine
	

	E///
	Open
	We may not prefer a note since there are a lot already. Some agreements in the minutes would also work, or let’s wait for RAN2 finalizes the spec on this new section.

	
	
	

	
	
	

	
	
	



3.3. Unnecessary CHO signalling exchange and if needed, and then how to optimize
Solution 1: 
In [R3-226231], it observes that unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, then it proposes that the source SN informs the MN whether the target CHO + MR-DC or CHO+CPC configuration needs to be updated, if there is a reconfiguration.
Solution 2:
In [R3-226192], it also agree with this issue, and provides the following proposals.
Proposal 2-1: RAN3 acknowledges the issue and works to enable a solution helping the source side to know when a MCG/SCG config update requires re-initialising the CHO.
Proposal 2-2: RAN3 to consider a solution where a bitmap (e.g. 16 bits) is added to the CHO Request Acknowledge, where each bit corresponds to a configurable option that may or may not be kept at the target for the UE. Details of the usage of the bitmap must be consulted with RAN2.
Proposal 2-3: If a complete bitmap solution with RAN2 consultation is too “heavy”, RAN3 shall consider a lighter solution, where the target MN informs the source side whether the HO command must be re-sent to the UE. The HO command may be skipped in this case altogether.
Solution 3:
In [R3-226526], it provides another solution, i.e., in Handover Request Acknowledge, a target MN includes an indication whether the source MN should initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes.
Solution 4:
In the last meeting’s [R3-225958] (Summary of Offline Discussion on CHO with NR-DC), one company provides another way, i.e., if source SN decides to not involve source MN, it can use SRB3 other SRB1 to transfer RRCreconfiguration message. 
In detail, if receiving above notification, the source SN can decide to initiate MN involved intra-SN modification procedure by SN modification required message, if its modification impacts on the conditional reconfiguration. Or, the source SN can decide to initiate non-MN involved procedure by SIB3, if its modification is e.g., measurement report.
No need:
In [R3-226323], it thinks there is no need to do the optimization to avoid unnecessary signalling coordination, as the source side is not able to determine if the signalling coordination is unnecessary.

Proposal 2: RAN3 acknowledges unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC
Question 4:  Do you agree with above proposal 2?
	Company
	Yes/No
	Comment

	ZTE
	Yes 
	

	Nokia
	Yes
	

	Intel
	OK
	

	Huawei
	Yes
	We want to highlight that this may happen. But it is hard for RAN3 to have solutions to decide which RRC IE would be impacted or not. 

	CATT
	Yes
	

	Lenovo
	Yes
	

	Qualcomm 
	Yes
	

	E///
	Yes
	

	
	
	

	
	
	

	
	
	



Question 5:  If proposal 2 is agreed, which solution do you prefer?
· Solution 1: [R3-226231]
· Solution 2: [R3-226192]
· Solution 3: [R3-226526] 
· Solution 4: use SRB3
· Solution 5: [R3-226323] (No solution is needed)
Note: Both solution 4 and solution 5 do not impact on current specification.
	Company
	S1, S2，… S3, S4, S5
	Comment

	ZTE
	Sol 4
	

	Nokia
	Sol2 & 4
	Sol 4 work when the s-SN knows the change does not need to be involved. However, it may know it very rarely, in most cases only the T-MN/SN know when an update is needed. Then Sol2 is needed, either according to P2 or, if P2 is too complicated, according to P3 (see 6192).

	Intel
	Sol 3 & 4
	If S-SN knows the change would not incur the unnecessary round-trip, then it can use SRB3 (Solution 4). 
But Solution 4 alone seems not sufficient as from our understanding SRB3 is not always configured in MR-DC. I may be wrong though. 
If SRB3 is not always there, then we need another solution. We think Solution 3 makes a lot of sense. If S-MN knows that whether full configuration was used by the target side, then once the S-MN receives SN MOD REQD, it can decide whether to do the round-trip with the target or not. If full configuration, then there is no need to. 

	Huawei
	4 & 5
	For solution 3,  we consider that even if the target SN decides full configuration, the source SN information in some cases are needed, e.g.,
· The target SN can take source SN information info to decide its own, 
· If the source SN decides to release/offload a QoS flow, the target SN should be notified. 
Again, it is a little hard for RAN3 to consider all possible cases to determine if there is any RRC impact.  

	CATT
	Sol 4
	

	Lenovo
	Sol 1
	

	Qualcomm
	Propose to keep this as FFS
	We proposed Solution 3, but we agree with Huawei’s observation that sometimes the source SN information is needed. We think further thinking is needed.

	E///
	1
	SRB3 is one possibility, but it is not always configured. We would need a standardized solution.

	
	
	

	
	
	

	
	
	


 
3.4. Initial discussion on new problem of CHO with multiple SCGs at the target side
In [R3-226192], it observes that Early data forwarding to the target MN with multiple target SNs is a new problem, and it proposes that RAN3 shall enable providing to the source SN a separate set of TEIDs for each prepared target pair MN-SN.
In [R3-226323], it suggests that in case multiple C-SNs are prepared by a C-MN, the source forwards data to the C-MN once, and then the C-MN distributes the data to its prepared C-SNs.
Moderators thinks because RAN2 is discussing but has not decided how to execute CHO with CPAC, RAN3 shall wait for RAN2 progress.
Question 6:  Do companies agree to postpone the issue on new problem of CHO with multiple SCGs at the target side? 
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Nokia
	?
	Well, I think we could agree some initial first steps… But we can’t force others to do it. :)

	Intel
	OK but
	Regarding the proposal from R3-226192, we tend to agree that this is one of the issues we should look into. 
Regarding the proposal from R3-226323, I guess it could be left up to C-MN implementation to do so without any specification impacts. 


	Huawei
	Ok
	To Intel about R3-226323, yes, this can be left to C-MN implementation. 

	CATT
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Ok
	

	E///
	Open
	Further check

	
	
	

	
	
	

	
	
	



Question 7:  If question 6 is “No”, which solution do you prefer?
· Solution 1: [R3-226192] 
· Solution 2: [R3-226323])  
· Solution 3:  Other solution
	Company
	S1, S2, S3
	Comment

	Nokia
	S1
	

	Intel
	S1 is probably OK
	But wondering why we need a change for 9.2.1.16 Data Forwarding Info from target NG-RAN node?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




4. Conclusion, Recommendations [if needed]
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