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1 Introduction

CB: # MobilityEnh3_CHO

- Early data forwarding optimization for CHO with SCG for candidate solutions, i.e. option 4?

- Avoiding unnecessary signaling, i.e. SCG reconfigurations, CHO replace, data forwarding.

- Data forwarding, i.e. optimizing duplicated data forwarding, signalling enhancements.

- CHO associated with CPAC configurations, i.e. CHO + CPC or CHO + MR-DC is configured?

- Capture the agreements, open issues and update the draft CRs for TS 37.340(ZTE), 38.423(E///) if needed.

(moderator – E///)

Summary of offline disc R3-231885
2 For the Chairman’s Notes
Proposals for the second round

Propose the following:

R3-231235 rev [in 2113] – endorsed
Propose to capture the following:

· 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).

2) 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.

TBC:

· 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.
Proposals for the first round

Stage-2 updates for direct data forwarding:
Propose 1: Agree to include a note in TS 37.340 regarding direct data forwarding for CHO with SCG(s). 
Propose 2: Continue to work on the phrasing in the second round.
· Whether to describe the network implementation. 

· Commence with TP R3-231235 as the starting point of reference.
Further data data forwarding optimizations:
Propose 3: Data forwarding optimizations should not impact legacy HO mechanism. Using this as the fundamental basis when considering any solution.
Avoid unnecessary signaling exchange between S-SN and T-SN:
Propose 4: S-SN is aware that at least certain reconfiguration of SCGs would have an impact on the target SCG.
Propose 5: In order to avoid unnecessary signaling between S-SN and T-MN/T-SN, RAN3 will down-select a solution that solely relies on RAN3.
CHO with multiple SCGs:
Propose 6: 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).

2) A set of data forwarding addresses are provided from candidate T-MN to the source node.

Others:
Propose 7: RAN3 continue checking the potential impacts of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions.
3 Discussion – Second round
For the second round, our focus will be on reviewing the untreated proposals from the online session, as well as addressing any remaining points from the first round.
As previously discussed, with regard to the stage-2 TP updates that include a note on direct data forwarding, the moderator suggests directly revising the TP and welcomes companies to provide their comments there.

Working on including a note in TS 37.340 regarding direct data forwarding for CHO with SCG(s). 

Propose 2: Continue to work on the phrasing in the second round.

Whether to describe the network implementation. 

Commence with TP R3-231235 as the starting point of reference.

3.1 Direct data forwarding optimizations

Further data forwarding optimizations:
Data forwarding optimizations should not impact legacy HO mechanism as the fundamental basis. 

Using this as the fundamental basis when considering any solution how to avoid multiple data forwarding path.

Work on the modification of 2nd sentence in 2nd round discussion.

During online session, some companies would like to have more optimizations other than the topic that the group has discussed for several meetings. Though some companies would focus on the acknowledged issue.
Q1. Data forwarding optimizations focus on how to avoid multiple data forwarding paths. Any additional optimizations will be subject to consensus-based decision making.
	Company
	Y/N
	Comment

	Huawei
	
	Considering that support of direct data forwarding path is a way to avoid multiple data forwarding paths, we are fine for the first blue bullet.
But for the agreement made in a hurry during the meeting, can some one clarify whether it is allowed to introduce new optional IE in Handover procedure within this WI objective based on this agreement? 
[Moderator] Shouldn't the question be framed in another way? The proponent who suggested including additional IEs in the handover messages should explain whether some IE would have impact on the existing legacy handover process.
Please also read others’ papers, i.e., new IE(s) is added in the HO ACK message in various ways. Some of them have added the new IE at a comparable level to the existing direct data forwarding path availability, thereby expanding its interpretation to also legacy scenarios for direct data forwarding. 

	ZTE
	Y
	We agree with the first blue bullet.

As compromise, we are also fine that we shall mainly focus on how to avoid multiple data forwarding paths. 
I prefer that it is allowed to introduce new optional IE in Handover procedure.

	Lenovo
	Y
	The data forwarding optimization should focus on the how to avoid multiple data forwarding paths.

	E///
	Y
	Despite few progress made in previous meetings, it is crucial to concentrate on resolving the acknowledged issues and determining solutions, rather than continually presenting further enhancements without clear justification.

	Qualcomm
	
	We agree with Huawei that support of enabling direct data forwarding through suitable signalling enhancements is a way to optimize the data forwarding functionality and prefer that this is considered within the scope of the optimizations. 

	CATT
	Y
	We agree we should not introduce any enhancement impacting the existing handover procedure

	Nokia
	Y
	

	Samsung
	
	We are fine to focus on how to avoid multiple data forwarding path.

For the agreement (i.e. Data forwarding optimizations should not impact legacy HO mechanism as the fundamental basis.) made in a hurry during the meeting, we also don’t understand the intention. We think optional IE should be allowed to be introduced in the Handover procedures in order to avoid multiple data forwarding path.

	
	
	

	
	
	


3.2 Avoid unnecessary signaling exchange between S-SN and T-SN

Propose 4: S-SN is aware that at least certain reconfiguration of SCGs would have an impact on the target SCG.

During the first round, it appears that most companies agree with S-SN's belief that certain configuration updates would not affect the target SN. However, whether S-SN is fully aware of all the possible outcomes requires additional information from the target node.
Furthermore, some company asked for clarification on the previous proposal, i.e., mentioning that in the HandoverPreparationInformation, the sourceSCG-NR-Config is provided to the target, which means even for measConfig, the T-SN can do delta configuration based on the S-SN’s configuration. The moderator would like to remind that the purpose of this discussion is to reduce signaling during SCG reconfiguration, which occurs after the HANDOVER REQUEST message being sent. Therefore, inclusion of measConfig within the HandoverPreparationInformation does not prevent any further SCG reconfigurations. Here P4 is reworded below.
Q2. S-SN is aware that some reconfiguration of SCGs would not have an impact on the target SCG, i.e., change of measConfig. Additional enhancements may need to be made if S-SN requires knowledge of all changes that affect the target SCG.
	Company
	Y/N
	Comment

	Huawei
	N
	Please clarify the detailed scenario/configuration which is applicable for this S-SN awareness? We do not think S-SN is aware that change of measConfig would not have an impact on the target SCG, as we clarified in the email discussion, even for measConfig, delta configuration still applies. 
And even for full configuration case, it is also the target implementation whether to take source configuration into account or not to determine the actual values in the full configuration.

	ZTE
	Y
	Moreover, we think smart S-SN can make a good decision and shall be in charge of its decision.

	Google
	N
	We also think that even for measConfig, delta configuration is applicable. Therefore, it cannot be assumed that the S-SN is aware of possible impact to the target. 

	Lenovo
	Y
	Agree with the clarification provided by the moderator.

	E///
	Y
	It is not assumed that S-SN is always aware of whether a SCG reconfiguration will impact the target SN, but it could be aware in certain situations. Furthermore, if S-SN must be informed in all situations, then additional factors outlined in other solutions should be taken into account.
The question of whether there is a conflict between how the source can avoid sending unused config to the target SN and the fact that SCG reconfiguration is left for the target's implementation appears to be conflating two separate issues in different ways.

	Qualcomm
	N
	Agree with Huawei.

	CATT
	
	When S-SN acknowledges the SCG reconfiguration will impact the target SN, the S-SN can indicate the impact to MN. But we need more discuss on how to handle the SN un-acknowledge whether SCG reconfiguration updating impacts T-SN.

We should have one complete solution

	Nokia
	?
	This is very fragmentary point of view and thus misleading, even if correct. If we are to agree something here, we need to have a broader view, i.e. to describe which node has what information.

	Samsung
	
	Without additional information from the target S-SN, the source SN cannot make good judgement. A complete solution should be discussed.

Configuration type from the target SN to the source MN is necessary. 

	Intel
	N
	We should not assume that the S-SN can tell the potential impacts on RRC configurations generated by the target side. This assumption is not safe and against the principle.

S-SN is not able to determine whether intra-S-SN RRC reconfiguration would affect the CHO(+NR-DC/CPAC) configurations generated by the target side and pre-configured in the UE.


Propose 5: In order to avoid unnecessary signaling between S-SN and T-MN/T-SN, RAN3 will down-select a solution that solely relies on RAN3.
Based on the comments received, the updated proposal now includes the T-MN.
Q3. Companies are invited to provide their views on P5.
	Company
	Y/N
	Comment

	Huawei
	N
	We should not discuss a solution which based on unclear scenario.

	ZTE
	Y
	We prefer not to introduce too much normative work, e.g., a simple solution 

	Google
	Y/N
	Not very clear to us what “a solution that solely relies on RAN3” means and we may not reach consensus on P4 or its rewording in Q2

	Lenovo
	Y
	

	E///
	Y
	Further clarification to Google, since some of the solutions require liasing to RAN2 and having impacts on the UE, i.e., Solution 3a. Thus we propose to focus on RAN3-only solution if any. 

	Qualcomm
	Not sure
	Maybe it is better that proponents of the proposal clarify in contributions in the next meeting as to how this works along with addressing the concern raised in the previous Q2.

	CATT
	N/Y
	We should have one complete solution. Not just solve part issues

	Nokia
	Neutral
	We consider it severe limiting the functionality for the sake of making it easy for RAN3, but if the majority wants it, fine.

	Samsung
	
	The proposal may need some rewording. The intention is not to enhance RRC signalling. But if some reconfiguration of SCGs has an impact on the target SCG, then RRC reconfiguration message needs to be sent to the UE, right?

	Intel
	N
	Not see the need for this solution. Suggest to work on the solution.


3.3 CHO with multiple SCGs

Propose 6: 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).

2) A set of data forwarding addresses are provided from candidate T-MN to the source node.

Q4. Companies are invited to provide their views on P6.
	Company
	Y/N
	Comment

	Huawei
	Y
	

	ZTE
	
	We can follow majority company’s view, although we worry about that the data forwarding overhead is very large.

	Lenovo
	Y
	

	E///
	Y
	If company has concern, we can keep as WA.

	Qualcomm
	Y
	

	CATT
	Y
	

	Nokia
	Y, but…
	The 2nd proposal should be:
A set of data forwarding addresses are provided from candidate T-MN per each PCell-PSCell pair to the source node.

	Intel
	Y
	

	
	
	

	
	
	


3.4 Others

Propose 7: RAN3 continue checking the potential impacts of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions.
There was one comment to keep the text blue, which is fine by the moderator.

Q5. Companies are invited to provide their views on P7.
	Company
	Y/N
	Comment

	Huawei
	Y
	

	ZTE
	Y
	It is reasonable.

	Google
	Y
	

	Lenovo
	Y
	

	E///
	Y
	

	Qualcomm 
	Y
	

	CATT
	Y
	

	Nokia
	Y
	

	Samsung
	Y
	

	Intel
	Y
	


Q6. Any other business.

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


4 Discussion – First round

The RAN3#119 meeting resulted in the following progress.
In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge to the intermediate nodes whether it has direct data forwarding path with source SN. The target SN may assign the same data forwarding addresses and provide it to the intermediate nodes.

For the direct data forwarding, three options are proposed to update the TS37.340, no consensus. 

· Option 1: For CHO with target SCG, or CHO with multiple candidate SCGs, in case the same C-SN is prepared for the same UE by multiple C-MNs, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-SN may be only be performed once to avoid duplicated early data forwarding.

· Option 2: In CHO with (multiple) SN configuration, the (candidate) SN may acknowledge whether it has direct data forwarding path with source node for the same UE. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node, otherwise, it is up to the network implementation whether to apply indirect data forwarding.

· Option 3: In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses regardless of which target MN requested SN addition for the same UE. The (candidate) SN may indicate direct data forwarding path availability with the source node, and it is up to the target MN implementation whether to apply indirect data forwarding.

FFS signaling enhancement for direct data forwarding from S-SN to T-SN is needed.

For unnecessary CHO signaling, four solutions are proposed, no consensus. 

Confirm the early data forwarding for CHO with multiple SCGs is a new problem.

At this meeting, there will be further discussions, and a process of elimination should be used to narrow down the available options.
4.1 Data forwarding optimizations for CHO with single SCG
4.1.1 Stage-2 updates for direct data forwarding

RAN3 has made a WA that outlines the approach for managing direct data forwarding for CHO with SCG(s).

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.
In CHO with (multiple) SN configurations, the (candidate) SN can assign the same data forwarding addresses for multiple data forwarding request from different target MN. If available, the (candidate) SN may indicate direct data forwarding path availability with the source node. It is up to the MN implementation whether to apply indirect data forwarding.
Various options for incorporating the information above into TS 37.340 are presented in [2], [8], [9], and [12]. In total, six options are provided below.
· Option 1:

· For CHO with target SCG, or CHO with multiple candidate SCGs, in case the same C-SN is prepared for the same UE by multiple C-MNs, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-SN may be only be performed once to avoid duplicated early data forwarding.
· Option 2:

· In CHO with (multiple) SN configuration, the (candidate) SN may acknowledge whether it has direct data forwarding path with source node for the same UE. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node, otherwise, it is up to the network implementation whether to apply indirect data forwarding.
· Option 3:

· In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses regardless of which target MN requested SN addition for the same UE. The (candidate) SN may indicate direct data forwarding path availability with the source node, and it is up to the target MN implementation whether to apply indirect data forwarding.
· Option 4:

· In CHO with (multiple) SN configurations, the (candidate) SN can assign the same data forwarding addresses for multiple data forwarding request from different target MN. If available, the (candidate) SN may indicate direct data forwarding path availability with the source node. It is up to the MN implementation whether to apply indirect data forwarding.
· Option 5 proposed in [9]:

· In CHO with (multiple) SCG configuration, the (candidate) SN may assign the same data forwarding address for data forwarding request from different target MN and provide the data forwarding address to the target MN. The (candidate) SN can acknowledge to the intermediate nodes (target MN, source MN) whether it has direct data forwarding path with the source SN. 
· Option 6 proposed in [12]:

· In CHO with (multiple) SN configuration, the (candidate) SN acknowledges whether it has direct data forwarding path with source node. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node to the target MN.

Option 4's TP is provided in [2]. In [8], another perspective is presented in favor of selecting Option 1. [9] suggests an alternate rewording that involves adding a note to section 10.19.2 below. 
NOTE 4b:
If direct data forwarding is used, the candidate MN provides data forwarding addresses as received from the target SN to the source MN.
Overall, there is not much controversy surrounding the options presented above. Companies generally agree that the candidate SN can assign the same data forwarding addresses and indicate path availability to the source node. The remaining issue pertains to the specific wording and implementation details, which may vary depending on the node. 
Thus, the moderator proposes that the group focuses on the differences between the options, specifically on whether to incorporate the description of the network's implementation or not.
Q1. Turn the above WA about direct data forwarding into agreement.

	Company
	Y/N
	Comment

	E///
	Y
	

	ZTE
	Y
	

	CATT
	Y
	

	Huawei
	Y
	

	Nokia
	?
	The WA is correct, but does not cover all the scenarios: it assumes the target SN knows the path availability and only then assigns the same TEIDs; however, assignment of the same TEIDs may be beneficial also if the target SN does not know if there is direct path or not, because other node may know it (e.g. the MN) and take advantage of the same TEIDs. So, we would accept it a bit more if it is reworded more like in Option 4… 😊

	Lenovo
	Y
	For the direct data forwarding, we should consider the following:
1) The (candidate) SN may assign the same data forwarding address for the UE triggered by different T-MNs and provides them to the intermediate nodes (T-MN, S-MN), no matter whether there is direct data forwarding path between the (candidate) SN and the source SN.
2) To support direct data forwarding, the (candidate) SN should acknowledge to the intermediate nodes (T-MN, S-MN) whether is has direct data forwarding path with the source node.

	Intel
	
	Same view with Nokia, instead of this WA, we suggest to directly agree the more accurate description in Option 4.

	Qualcomm
	
	Same view as Intel and Nokia. Prefer the Option 4 wording.

	Samsung
	Y
	


Summary:

9 companies provided feedback. 
6 companies are OK to turn the above WA into agreement. 
3 companies are fine with the principle, but would like to go directly to Option 4.
Q2. Companies are being asked to express their opinions on 
1) Whether to add a note related to direct data forwarding in TS 37.340.
2) If the answer to 1) is YES, whether to include the description on network implementation.

3) Which option(s) is acceptable.
	Company
	Y/N, Choice of option
	Comment

	E///
	1) Y

2) Y

3) Option 4
	Keep the principle that the MN decides the type of data forwarding.

	ZTE
	1) Y

2) Y

3) Option 4
	Same view with E///

	CATT
	1) Y

2) Y
3)  Option 4
	

	Huawei
	1) Not complete

2) No

3) 1,5,6
	For 1), to support direct data forwarding, for SN terminated bearers, the source MN should also forward the data forwarding address without any change.

For 2), if we already mentioned in the step text part about direct data forwarding, no strong need to capture such Note, as it is the only way to support direct data forwarding, i.e. forward the address as received.

For 3), prefer option 1, 5, 6, as we do not see the need to have some text like “it is up to the network implementation whether to apply indirect data forwarding.” as in case direct path is not available, the network has to perform indirect data forwarding.

	Nokia
	Y, Y, 4
	We think we should also keep the FFS proposed in the [2]. The reason is that we think that indicating usage of the same TEIDs may be beneficial also in case the target SN does not know path availability. So, the name of the indicator may perhaps refer to the usage of the TEIDs rather than explicitly to the path availability.

	Lenovo
	1) Y

2) N
3) 5
	For 2), we don’t see the need to have “It is up to the MN implementation whether to apply indirect data forwarding.”, because we talk about the optimization.

For 3) we think it is not preferable to introduce the detailed stage 3 related IEs in stage 2. We are also open to solution 1 or 4.

	Intel
	1) Y

2) Y

3) Option 4
	Option 4 is ok for us, but one update on the description: “In CHO with (multiple) SN configurations, the (candidate) SN can assigns the same data forwarding addresses for multiple data forwarding request from different target MN…”

	Qualcomm
	1) Y

2) Y

3) Option 4
	Though we agree with the comments of Huawei to parts 1) and 3). In particular, the point that, in case direct path availability is not indicated, the intermediate nodes should perform indirect data forwarding. 

	Samsung
	1) Y

2) N

3) 6
	For 2), if there is a direct path between T-SN and source node, direct data forwarding should be applied.   


Summary:

9 companies provided feedback. 
For 1), 8 of 9 companies have explicitly agree. 1 company said not complete, then it is assumed also a YES.
For 2), 6 companies prefer to add network implementation description in the note.
For 3), 6 companies choose Option 4, 1 company goes for 5, 1 company goes for 6, 1 company chooses 1, 5, 6.
4.1.2 Potential data forwarding scenarios and solutions
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 reached.
· Scenario 1: the data forwarding path: S-SN -> S-MN -> T-SN

· Scenario 2: the data forwarding path: S-SN -> T-SN

Proposed solutions in [3][8][12] include adding new IEs to the SN ADDITION REQUEST ACK and HANDOVER REQUEST ACKNOWLEDGE messages, which would indicate the availability of a direct path. In addition, [6] puts forward further mechanisms, e.g., a candidate MN inquires with a candidate SN regarding the candidate SN’s direct forwarding path availability to the source SN by including the source SN ID in SN Addition Request; introduce separate indications of the direct paths availability to the SN ADDITION REQUEST ACK message; enhance Xn-U Address Indication procedure, and etc.
Before considering these optimizations, it is important to determine if they fall within the scope. The group initially focused on data forwarding optimizations for CHO + NR-DC, and recognized a potential issue with duplicated data forwarding, which led to discussions about the feasibility of direct data forwarding between the S-SN and T-SN. However, the new proposals/scenarios are not exclusively focused on the CHO case, as they involve changes to the normal handover functions. The moderator would rather avoid initiating a discussion centered around the CHO, given the proposed functional alterations to the legacy handover.
Q3.  The enhancements to direct data forwarding by indicating path availability between S-MN and T-SN, as well as S-SN and T-MN, for both legacy handover and CHO is out of scope for Rel-18 Mobility WI.
	Company
	Y/N
	Comment

	E///
	Y
	The proposed scenarios and solutions aim to optimize the legacy handover functions, i.e., the NR-DC to NR-DC handover. Given this focus, this topic should not be discussed in the R18 WI.

	ZTE
	N
	We have already discussed this issue for several meetings which is included in the WID “to specify data forwarding optimizations”.
The intention of optimization is to avoid multiple data forwarding path.
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Figure 3: Data forwarding between source MN/SN and target SN
In the case of CHO with SCG, there are multiple candidate target MN and possible one target SCG. The multiple candidate target MN shall be notified of DF path Availability between S-MN and T-SN, then multiple DF path can be avoided.
The optimization is further to use direct data forwarding instead of indirect data forwarding.
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Figure 4: Direct data forwarding between source SN and target SN
In the case of CHO with SCG, if the S-MN is notified of DF path Availability between S-SN and T-MN, as well as above DF path, then the data can be forwarded from S-SN to T-SN using direct path.

	CATT
	Y
	Agree with E/// we don’t need introduce so complex direct data forwarding path in this WID.  If companies would like to support it, it can be discussed in TEI also include previous release. In this WID, we just limit it in S-SN to T-SN 

	Huawei
	N
	What we proposed in [8] are:

a) Introduce a new IE in XnAP: SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.

b) Introduce a new IE in XnAP: HO Request ACK to indicate to the source MN about the direct path availability between target SN and source SN.

The first bullet is to support direct data forwarding from the S-MN to the T-SN, the second is for the S-SN to the T-SN, both of them are to be used to support CHO with SCG, and therefore within the scope of the WID.

We propose to agree the above a) and b).

	Nokia
	?
	We are open to consider it. But it should also be checked which nodes may have the knowledge about the direct path availability. Historically, it was (silently) assumed to be the t-MN. Only then it is possible to tell what indicator is needed where.

	Lenovo
	N
	We talk about the optimization in this WI, so we propose in [9]:

1) The Direct Forwarding Path Availability IE should be included in the HO Request ACK message, to indicate to the source MN about the direct path availability between T-SN and S-SN.
2) Update the semantics description of the Direct Forwarding Path Availability IE to indicate the direct forwarding path is available between the target SN and the source MN. This is for the scenario where the MN terminated bearers change to SN terminated bearers.

	Qualcomm 
	N
	The direct data forwarding path scenario is only the Scenario 2. 

Agree with Huawei regarding the path availability indication related proposals. 

A related proposal in our contribution [6], Proposal 3: “If the direct forwarding path availability indication is included for the source SN, the candidate MN includes the corresponding addresses provided by the candidate SN in Handover Request Ack. In this case, the candidate MN may also include a direct forwarding path availability indication in Handover Request Ack.”

	Samsung
	N
	The optimization can avoid the duplication of data forwarding in CHO with SCG, which is in the scope of WID.


Summary:

8 companies provided feedback. 
2 companies think such optimization does not belong to R18 WI scope. 1 company is open. 5 companies would see further optimizations on data forwarding.
4.2 Avoid unnecessary signaling between source MN and target SN
According to the latest Objective 3 in the Mobility Enhancements WID, a solution would be considered, if needed, to specify how to avoid unnecessary signaling exchange between source MN and target SN.

3. For CHO including target MCG and target SCG in NR-DC [RAN3]:

· to specify data forwarding optimizations; and

· to specify, if needed, a solution to avoid unnecessary signaling exchange between source MN and target SN. 

The proposals being considered are outlined and summarized in [13]. However, the moderator would like to clarify that having no solution, i.e., previous Solution 2, is not a viable option, and therefore, the solutions have been reordered as follows. Instead, Solution 2 will be retained when providing views on whether to choose a solution or not.
· Solution 1 in [10]: 
· 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 in [1]:
· 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 in [1]:
· 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 in [7]: 
· 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 in [4]:
· 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 in [12]:
· 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.
Following several meetings, it has been commonly recognized that a solution can be specified to address how to avoid unnecessary signaling between the source MN and target SN, but no conclusion is made. The moderator suggests verifying the scenario in which the S-SN knows whether a SCG reconfiguration will have an impact on the target CHO + MR-DC or CHO + CPAC.

Q4. In case of CHO + NR-DC or CHO + CPAC, the S-SN can ascertain whether the updates made to the SCG configuration will have an impact on the target SCG. If any enhancements is required to support this, please describe below.
	Company
	Y/N
	Comment

	E///
	Y
	S-SN knows some of the SCG reconfigurations would impact the target SCG, for example, measConfig.

	ZTE
	Y
	

	CATT
	
	The S-SN may not always clear know whether some configuration impact T-SN

	Huawei
	N
	This is an over specified optimization. S-SN normally cannot ascertain whether its updates impact target or not. 

	Nokia
	?
	Indeed, it knows that e.g. change of the measConfig does not impact the target. However, the list of such changes that are surely not impacting the target SCG config is very limited (in fact, anything else except of the measurements?).

If we rely on the source SN’s knowledge only, there will be hardly any optimisation, 99% of cases that could possibly be avoided, will still trigger signalling to the target nodes…

	Lenovo
	Y
	

	Intel
	N
	We should not assume that the S-SN can tell the potential impacts on RRC configurations generated by the target side. This assumption is not safe and against the principle.

S-SN is not able to determine whether intra-S-SN RRC reconfiguration would affect the CHO(+NR-DC/CPAC) configurations generated by the target side and pre-configured in the UE.

	Google
	N
	We also don’t assume that the S-SN can tell whether its update will impact T-SN or not unless the T-SN uses full configuration.

	Qualcomm
	N
	Agree with Intel on this.

	Samsung
	Y
	If the configuration type used by the target node is indicated to S-SN, it will bring help for S-SN to determine whether the intra-SN reconfiguration will impact the CHO + NR-DC or CHO + CPAC configuration.


Summary:

10 companies provided feedback. 
4 companies agree that the S-SN knows whether the SCG reconfigurations may impact the target SCG or not.

2 companies think that in some cases the S-SN can know, not always.

4 companies disagree.
Q5. Companies are invited to provide their opinions regarding the favoured solution. If the opponent believes that no solution is needed to support the second bullet point in WID Objective 3, they are asked to provide an explanation for their reasoning.
	Company
	Preferred solution (indicate NA if no solution is selected)
	Strongly opposed solution
	Comment

	E///
	Solution 1
	Solution 3
	To have a full solution, we are open to discuss other combinations, like indicating full configuration.
But for Solution 3, it is too complicated and would impact UE’s implementation.

	ZTE
	Solution 1
	
	Bitmap seems too heavy and needs help from RAN2. Other solutions are acceptable but we still prefer Solution 1.

	CATT
	Solution 4
	
	We should consider the full configuration. If yes for full configuration, no indicator from S-SN is needed

	Huawei
	NA
	
	This is an over specified optimization. 

From our view, for the case only CHO is configured, or CHO with CPC, CHO with MR-DC, it is hard for the source side to determine if the target node needs to be contacted in case the configuration at source side is updated. For better understanding, let’s classify the RRC fields/IEs into two parts:

· Part 1: the fields/IEs which are absent in the target configuration for which the UE will use the stored source configuration, i.e. absent fields with Need M.

· Part 2: the fields/IEs which are explicitly configured by the target, in this case, the target side may or may not consider the source configuration of the same fields/IEs and the other fields/IEs (related features)

For Part 1, so far there is no requirement for the source node to interpret the target configuration, the source is not able to know whether some fields are absent or not from the target configuration. For Part 2, the source is also not able to determine whether the source configuration will impact the target configuration or not, as it does not know the implantation of the target side when determining the configured parameters by the target node. 

	Nokia
	3a

If too heavy, 3b
	
	3a is indeed “heavy”, but it provides 100% avoidance of unnecessary signalling. BTW, it does not impact the UE’s implementation!

Therefore, 3b is a compromise: the target is still consulted, but expensive unnecessary signalling to the UE is eliminated much more effectively than with other options (especially if option 1 alone is implemented, but also with a simple full/delta info).

	Lenovo
	Solution 1
	
	Share the same view with E///.

	Intel
	Solution 5
	Solution 1 
	Solution 1 assumed that S-SN is able to know whether its intra-S-SN reconfiguration would affect CHO(+NR-DC/CPAC) configurations that has been configured in the UE or not, which we cannot agree.
S-SN can inform the intra-S-SN configuration update to S-MN, and T-MN can inform whether CHO(+NR-DC/CPAC) configuration was generated by full config or full config only on SN part.

	Google

	Solution 5
	
	It seems that S-SN cannot ascertain its update will impact the T-SN unless full configuration is used by the T-SN 

	Qualcomm
	Solution 5
	
	

	Samsung
	Solution6/solution1 with comment
	
	For solution 1, combined with configuration type indication of the target, it will help S-SN to determine whether the intra-SN reconfiguration will impact the CHO + MR-DC or CHO + CPAC configuration.


Summary:

10 companies provided feedback. 
9 companies desire a solution to be put in place.

· 4 companies prefer Solution 1. 1 of them proposes to combine with Solution 6.

· 3 companies prefer Solution 5.

· 1 company voted for Solution 3a/3b.

· 1 company prefers Solution 4.

1 company has indicated that they would rather not pursue a solution to address the acknowledged issue.

4.3 CHO with multiple SCGs

It has been confirmed in RAN3#119 meeting that early data forwarding to the target MN with multiple target SNs is a new problem. Furthermore, there is a concern regarding the admission of PDU sessions, which, although not directly related to data forwarding, is still relevant.
The problem, as outlined in numerous papers, is that the candidate T-SNs may admit differently for the same PDU session to be established from T-MN. Thus the admission results would be transferred from T-MN to S-MN considering the pair of candidate T-MN and T-SN. The TEID can be addressed in a similar way.
Q6. To support CHO with multiple SCGs, enhancements would focus on the following two aspects.
3) 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).
4) A set of data forwarding addresses are provided from candidate T-MN to the source node.
Companies are encouraged to share their perspectives and provide any additional comments.
	Company
	Y/N
	Comment

	E///
	Yes to both
	

	ZTE
	Neuter
	We wonder this kind of data forwarding is too heavy and necessary.

	CATT
	Yes
	The early data forwarding supporting for the CHO with multi-SCG should be support for some cases. The operator may turn off it if consider the transmission load

	Huawei
	Yes
	

	Nokia
	Yes?
	Probably both are correct. Regarding the admission results, this should still be “FFS”, but we agree that the T-MN must provide forwarding addresses for each PCell-PSCell pair separately.

	Lenovo
	Yes 
	Candidate MN should provide to the source MN/SN a separate set of data forwarding addresses for each pair <candidate MN, candidate SN>.

	Intel
	1)
	We think the problem is not just limited for early data forwarding, but the key issue is that multiple candidate T-SNs may admit differently for the same PDU session to be established from T-MN and even for QoS flows to be setup and their data forwarding acceptance. So we suggest to add " PDU Session Resources Admitted/Not Admitted List " in HANDOVER REQUEST ACKNOWLEDGE.

	Google
	Yes
	

	Qualcomm
	Yes to both
	

	Samsung
	Yes
	


Summary:

10 companies provided feedback. 
8 companies said YES, 1 with comments.

1 company selects 1).

1 company maintains a neutral position.
4.4 Other aspects
One point is raised in reference [9][10] regarding CHO associated with CPAC configurations. This is related to the agreements made by RAN2 to enable simultaneous evaluation of both CHO and CPC.
Foreseeable impacts in RAN3 need to be considered once RAN2 determines the execution conditions. For example, how the UE receives the execution conditions from the target MN to the source MN, and which node, e.g., target MN, configures the CPA/CPC execution condition.
The moderator acknowledges that additional input from RAN2 is required to address the above points and will keep it open for further discussion.
Q7. Do companies agree that RAN3 would conduct additional assessments of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions?
	Company
	Y/N
	Comment

	E///
	Y
	Keep this topic active and wait for RAN2 for further evaluation.

	ZTE
	Y
	

	CATT
	Y
	

	Huawei
	Y
	Ok to wait for RAN2 further discussion.

Btw, we think that it should be the candidate MN to determine the candidate PSCells and the relevant execution conditions. To ensure these execution condition(s) are valid in the measurement configuration of the source MCG, the candidate MN should provide these trigger event parameters to the source MN, to ask the source MN to generate the MeasConfig by using these trigger event parameters for CPA/CPC, details are pending to RAN2 further progress.

	Nokia
	?
	No need to decide anything yet – once RAN2 makes relevant decisions, RAN3 will take over.

	Lenovo
	Y
	

	Qualcomm
	Y
	Let’s wait for RAN2 progress on this.

	Samsung
	Y
	


Summary:

8 companies provided feedback. 
7 companies said YES.

1 company prefers to wait for RAN2.

Q8. Any other business.

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


5 Conclusion, Recommendations [if needed]
If needed
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