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1	Introduction
At the RAN3#119bis-e meeting, some agreements have been reached and FFS remains as follows.
Data forwarding optimizations should not impact legacy HO mechanism as the fundamental basis. 
Data forwarding optimizations focus on how to avoid multiple data forwarding paths. 
RAN3 focuses on the following aspects for CHO with multiple SCGs.
1. T-MN provides the PDU session admission results of different T-SN(s) in the HO procedure considering the pair of candidate T-MN and T-SN(s).
1. A set of data forwarding addresses are provided from candidate T-MN to the source node.
RAN3 continue checking the potential impacts of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions.
Whether S-SN is aware that reconfiguration of SCGs would not have an impact on the target SCG. Additional enhancements may need to be considered if S-SN requires knowledge of all changes that affect the target SCG.
Regarding how to avoid unnecessary signaling between S-SN and T-MN/T-SN, RAN3 will down-select a solution that solely relies on RAN3 if needed.
This paper further expands upon our analysis.
2	Discussion
2.1	Avoid unnecessary signaling exchange
There has been a long discussion regarding how to avoid unnecessary signaling exchange between the source SN and target SN. The group acknowledged the issue well and should suppose to continue working on a proper solution.

In short, the issue is that when CHO is configured with CPC or MR-DC, it can be unclear whether a reconfiguration initiated by the source SN will impact the target SCG configuration. Current standards dictate that the new configuration should be blindly forwarded from the MN to the target SN, potentially causing unnecessary delays.

The following figure depicts an example.
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Figure 1. Example signalings for SN reconfigurations

Several solutions have been proposed by companies, with detailed consideration given to each.
· Solution 1: 
· 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. A simple indicator is introduced to indicate whether the source SCG reconfiguration would impact the target SCG or not.
· Solution 3a:
· The source MN may conclude that a prepared CHO needs or does not need to be cancelled or re-initialised shall be based on the input from the target MN/SN.
· 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. An LS to RAN2 is a must.
· Solution 3b:
· Another lighter solution needs to be checked in RAN3, i.e., 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 4: 
· A combination of Solution 1 and Solution 5 is proposed. I.e., Solution 5 is adopted when the target node uses full configuration. Solution 1 is used otherwise.
· Solution 5:
· S-SN (who is aware of CHO) always informs S-MN of its intra-S-SN configuration update with the UE, regardless of whether SRB3 was already used or SRB1 has to be used via MN, via the SN-initiated SN modification procedure (including the updated CG-Config).
· Enhance HO REQ ACK message so that, during CHO preparation phase, T-MN can provide (a) whether CHO(+NR-DC/CPAC) configuration was generated by full config, or (b) full config was used only on SN part. 
· Solution 6:
· [bookmark: OLE_LINK83][bookmark: OLE_LINK84]T-MN indicates CHO+CPAC or CHO+MR-DC configuration type to S-MN, full config or delta config.
· S-MN indicates the configuration type used by the target to S-SN, full config or delta config.
· Then S-SN determines whether to send the indication to S-MN of intra-SN reconfiguration, to avoid unnecessary signaling for CHO + CPAC or CHO + MR-DC reconfiguration.

The proposed solutions can be generally categorized into two groups. The first involves having the target SN inform the source about the full/delta configuration, while the second involves having the source SN inform the target node whether the SCG reconfiguration will impact the target SCG or not.

To move forward, RAN3 should consider two possible approaches: a full solution where the source SN has complete knowledge of each SCG reconfiguration impact, and a best-effort solution where the source SN informs to the target MN based on its current knowledge to avoid unnecessary signaling exchange.


[bookmark: _Toc131104348][bookmark: _Toc134767964]RAN3 considers either a full solution or a best-effort solution based on the existing information on how to avoid unnecessary signaling between the source SN and target node.
[bookmark: _Toc134767965]Sends an LS to RAN2 to check their views on any potential impacts. A draft LS is provided in Annex A.

2.2	Data forwarding aspects
[bookmark: _Toc131720803]There are proposals respect to indicating a direct path between different nodes for the SN terminated bearers. This topic was discussed during the previous meeting; however, no agreement was made yet.
· Scenario 1: the data forwarding path: S-SN -> S-MN -> T-SN
· Scenario 2: the data forwarding path: S-SN -> T-SN
During the previous meeting, it was considered that the main objective would be to prevent the occurrence of multiple data forwarding paths. The SN ADDITION REQUEST ACK and SN MODIFICATION REQUEST ACK messages include a single IE that indicates the availability of a direct data forwarding path. This IE description covers the cases where the path exists between S-SN and T-SN, as well as between S-MN and T-SN. Some proposals suggest incorporating an additional IE to indicate direct data forwarding paths between different nodes. However, it appears that the current IE can be utilized for both scenarios. The key question to consider is whether multiple direct data forwarding paths can be available simultaneously. Another concern about such enhancement is whether this would be applicable for legacy handover, i.e., kind of enhancements to avoid duplicated data forwarding paths for normal handover.
	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. 
	YES
	ignore



[bookmark: _Toc134767966]Consider a solution for data forwarding optimizations if needed without any impact to legacy handover mechanism.
It has been confirmed that the early data forwarding for CHO with multiple SCGs is a new problem. Considering there could be similarities between CHO with single SCG and multiple SCGs, or certain mechanism can be reused, we propose to take commonality of the solutions for both single and multiple SCGs.
[bookmark: _Toc134767967]Adopt a similar mechanism to support early data forwarding for CHO with multiple SCGs.
[bookmark: _Toc110368140][bookmark: _Toc110368156][bookmark: _Toc110368141][bookmark: _Toc110368157][bookmark: _Toc110368142][bookmark: _Toc110368158][bookmark: _Toc110368143][bookmark: _Toc110368159]3	Conclusion
In this paper we propose:
Proposal 1	RAN3 considers either a full solution or a best-effort solution based on the existing information on how to avoid unnecessary signaling between the source SN and target node.
Proposal 2	Sends an LS to RAN2 to check their views on any potential impacts. A draft LS is provided in Annex A.
Proposal 3	Consider a solution for data forwarding optimizations if needed without any impact to legacy handover mechanism.
Proposal 4	Adopt a similar mechanism to support early data forwarding for CHO with multiple SCGs.
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Title:	LS on impacts of SCG reconfiguration for CHO + NR-DC
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_Mob_enh2-Core

Source:	Ericsson [to be RAN3]
To:	RAN2
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	

Contact person:	Liwei Qiu
	liwei.qiu@ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	
1	Overall description
RAN3 has discussed for several meeting on the WID Objective 3:
3. For CHO including target MCG and target SCG in NR-DC [RAN3]:
· to specify, if needed, a solution to avoid unnecessary signaling exchange between source MN and target SN. 

RAN3 has already acknowledged unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC. To address this issue, numerous solutions are proposed. 
As a summary, two main options are given.
Option 1: proposing a full solution where the source SN needs to know whether each SCG reconfiguration would impact the target SCG configuration or not. This would require the source SN to have the information of all the target configuration which needs to be evaluated by RAN2.
Option 2: suggesting a solution that the source SN understands some of the configurations update will not impact the target SCG, so it can indicate to the MN that the MN does not have to forward the updated configuration to the target SN. This will be a pure RAN3 solution.
RAN3 would ask the following question to RAN2:
- Q1: Does RAN2 foresee any significant impact to specification by adopting Option 1? 
- Q2: Does RAN2 agree that in Option 2 the source SN has the knowledge in some cases to avoid unnecessary signaling from the target MN to the target SN?
2	Actions
To RAN2 
ACTION:  RAN3 asks RAN2 to consider and provide feedback on the above questions. 
3	Dates of next TSG-RAN WG3 meetings
TSG-RAN3 Meeting #121	        			21 - 26 August 2023		    	Toulouse, FR
TSG-RAN3 Meeting #121-bis	        	09 - 14 October 2023		Xiamen, CN
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