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1 Introduction

CB: # MobilityEnh2_CHO

- Discuss on the unnecessary MN-target-SN RTT issue.

- Discuss on the data forwarding in case of CHO with NR-DC for single SCG or multiple SCGs, e.g. early data forwarding aspects, direct and/or indirect data forwarding.
- Capture the agreements and open issues
(E/// - moderator)

Summary of offline disc R3-225925
2 For the Chairman’s Notes

Propose to capture the following:

Second round:

Proposal 1: RAN3 discusses how to avoid unnecessary signaling between MN and target SN for CHO + MR-DC in Rel-18 WI.
Proposal 2: Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
CHO with one target SCG:

Proposal 3: Focus on optimizing duplicated data forwarding scenario.

Proposal 4: There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used on all the forwarding paths/target MNs.
Proposal 5: WA: both direct and indirect data forwarding will be supported.
CHO with multiple target SCGs:

Proposal 6: WA: Reuse the same design principle for CHO with one target SCG and with multiple target SCGs.
No consensus on whether the duplicated data forwarding issue in case of indirect data forwarding to the same target SN can be solved by some implementation way or any solution is needed.
First round:

Proposal 1: There is a need to discuss the avoidance of unnecessary RTT for CHO + MR-DC. FFS where to resolve unnecessary RTT for CHO + MR-DC.

Proposal 2: Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
CHO with one target SCG:

Proposal 3: Focus on optimizing duplicated data forwarding scenario.

Proposal 4: There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used.

Proposal 5: WA: both direct and indirect data forwarding will be supported.
CHO with multiple target SCGs:

Proposal 6: Reuse the same design principle for CHO with one target SCG and with multiple target SCGs.
For second round:
· whether RTT topic is a correction from Rel-17 or an optimization for Rel-18.

· Whether the duplicated data issue can be solved by some implementation way or any solution is needed
· others
3 Discussion – second round

Based on the first round and online discussion, moderator would choose some of the topics on which an easy consensus can be made. No new proposals will be considered due to the time limitation in the bis meeting.
3.1 Avoiding unnecessary signaling between MN and target SN
There is a need to discuss the avoidance of unnecessary signaling between MN and target SN for CHO + MR-DC. FFS whether it is a correction from Rel-17 or an optimization for Rel-18.

Check with the wording in 2nd round “FFS where to discuss this issue”.

Here invite companies to quickly vote for “where” to discuss the issue. If go for R17 correction, as NEC pointed out, the WID code LTE_NR_DC_enh2-Core could be used. If go for R18 optimization, it means this can be reviewed in Mobility Enhancements WI scope as part of support of CHO + NR-DC.
Q1. Companies are invited to indicate their preference where to discuss how to avoid unnecessary signaling between MN and target SN for CHO + MR-DC.
	Company
	R17
	R18
	Comment

	Nokia
	
	X
	As said in the 1st round: it is not a correction (because nothing’s broken in Rel.17), but rather an optimisation. 
Also, we should start from analysing the problem: 

· Can the update be avoided at all and what are the prerequisites for it?

· How often an update of the SCG config at the target SN (and thus cancellation or replacement of CHO) can be avoided? 

Based on that RAN3 can decide if to introduce the solution.

	ZTE
	
	X
	We are fine to discuss in Rel-18, since it is optimization.

	Intel
	
	X
	After the 1st round discussions, we tend to agree with the view that this is about an optimization rather than a correction. As Nokia mentioned, nothing seems to be broken in Rel-17 (though inefficient due to unnecessary update on target SCG configurations). 

	E///
	X
	X
	Either is fine.
To Nokia’s comments, SN reconfigurations cannot be avoided ( If there is any other problem, like cancellation? foreseen, it is open to bring contribution. For now we would prefer to acknowledge this specific issue.

	Lenovo
	X
	X
	Either is fine.

	CATT
	X
	X
	Either is fine.
But this issue should be confirmed by RAN2

	China Telecom
	X
	X
	Either is fine.

	Huawei
	X
	X
	Rel-17 or Rel-18, either are fine, but for R18, we suggest to discuss in TEI18 instead of R18 WI, as we have quite limited TU for R18 WI.

	Samsung
	X
	X
	Either is fine.

	NEC
	X
	X
	Prefer more Rel-18 but if this is an critical optimization, think also Rel-17 is ok.

	Google
	
	X
	Prefer a Rel-18 solution but can accept majority view.

	Qualcomm
	
	X
	This seems to be an optimization rather than a correction which can be useful in certain scenarios that were mentioned in the first-round discussion. Hence, it seems to belong more in Rel-18. Also fine to go with the majority on this.


3.2 Data forwarding aspects
For second round:

· Continue the discussion on p2~p6

Since P2-P6 are not discussed online, please provide your comment to the followings if any.
Proposal 2: Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
CHO with one target SCG:

Proposal 3: Focus on optimizing duplicated data forwarding scenario.

Proposal 4: There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used.

Proposal 5: WA: both direct and indirect data forwarding will be supported.
CHO with multiple target SCGs:

Proposal 6: Reuse the same design principle for CHO with one target SCG and with multiple target SCGs.
Q2. Companies are invited to indicate their views to the above proposals if agreeable.
	Company
	Y/N
	Comment

	Nokia
	Y
	P4: To make is clear the marked text should be added: There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used on all forwarding paths/target MNs.
P6: We would have preferred make it a “WA” – at this moment, it seems all right, but design principles depend also on RAN2 decisions, so may need to be changed as compared to a classic CHO with DC.

	ZTE
	Y
	Agree with all proposals.
P6: Same view as Nokia, change it to either WA or to baseline. 

	Intel
	Y
	And for P4, agree with Nokia's clarifications. 

	E///
	Yes with comments
	We have some reservations on P5, if both ways are supported, which to choose and how to coordinate them would be a new issue. This would bring more complexity to the network compared with limited benefits.

P6 WA is ok.

	Lenovo
	Y
	Agree with all proposals.
For P6, WA or baseline is OK.  

	CATT
	Y
	P6 changes to WA

	China Telecom
	Y
	Better to change P6 to WA.

	Huawei
	Yes with comments
	For P4, we need to add after current sentence with “How to ensure direct data forwarding in case same target SN is selected is FFS.” 

For P6, we need to add after current sentence with “this not preclude other principles which only apply to one of them”.

	Samsung
	Y
	For P4, agree with Nokia. P6 change to WA.

	NEC
	Y
	P6 WA is fine.

	Google
	Y
	Also fine with P6 as WA.

	Qualcomm
	Y
	For P4 and P6, agree with Nokia.


The remaining question for second round is shown below.
· Whether the duplicated data issue can be solved by some implementation way or any solution is needed

Comments have been received on whether we should focus on indirect data forwarding discussion. Moderator is fine to update the question as follows:
· Whether the duplicated data forwarding issue in case of indirect data forwarding to the same target SN can be solved by some implementation way or any solution is needed

Q3. Companies are invited to indicate their views whether the above issue can be resolved by implementation. If not, please specify the reason. If yes, please explain how.
	Company
	Y/N
	Comment

	Nokia
	N
	Even if one target MN uses own TEIDs, the source loses the visibility of the target SN and thus can’t tell if it is the same target SN as on other target MNs, or a different one. 

If there is some other way to identify there is the same target SN, when the target MNs apply indirect data forwarding, we would be very interested to analyse it!

	ZTE
	N
	Same view as Nokia, we think only target SN has idea of it
In our paper R3-225366, we think only target SN has idea of it and it can select one data forwarding path to the Target MN for optimization.

	Intel
	Y
	We tend to think it is rare that S-SN/S-MN and T-SN are lying in different IP networks and thus indirect data forwarding has to be used by T-MN.. And even in that case, we wonder how T-MN would know that it needs to do TNL conversion for indirect data forwarding toward T-SN..

On the other hand, if T-MN intentionally chooses indirect and performs TNL conversions (e.g. for optimizations in case of CHO with candidate SCGs), then this means that T-MN intentionally drops the chance of avoiding the duplicated forwarding from S-MN/S-SN. Any possible duplication in EDF to T-SN seems to be a price to pay.. 

And EDF itself is to sacrifice resources to reduce HO interruption. Any potential duplication (and thus resource-inefficiency) seems not a big deal.. 
So, in case of indirect EDF, we prefer to leave it up to implementations, but we are OK to enhance something if the majority wants to..

	E///
	Y
	Firstly we still have concern on how often the same target SN would be selected by multiple target MNs. And whether the duplication is a serious problem, since the network can choose to discard the copies. Companies are talking about wasted resources, but if we introduce more signaling exchange among the source MN, possible source SN, target MN, and target SN, coordination from OAM maybe? That would be cause more resources wasted.
Then for indirect data forwarding, for NR-DC, a general principle would be the (target candidate) MN making decision, including bearer setup and data forwarding. Same as what Intel explained, the target MN should be able to decide whether it wants to avoid duplicated data forwarding or not during TNL address conversions. Thus this is all up to implementation.

	Lenovo
	N
	Since T-MN performs TNL conversions, the source can’t identify the same candidate target SN. If there is some other way to identify there is the same candidate target SN, it would be helpful for network resource optimization.

	CATT
	N
	The duplication to the same T-SN may from different T-MNs. 

	China Telecom
	N
	For indirect data forwarding, the MN may fail to identify the same candidate target SN. In this situation, it is necessary to enhance data forwarding procedures to avoid duplicated data transmission.

	Huawei
	N
	See our comment for P4 above, i.e. How to ensure direct data forwarding in case same target SN is selected is FFS.

	Samsung
	N
	The source may not identify the same target SN by TNL provided by T-MNs.  

	NEC
	
	We are in understanding that if want to avoid duplication, then it needs information for the source to know that. Therefore it is not possible by purely implementation. 

But if the argument is, we don’t care about duplication if it will be indirect data forwarding, then for sure it is implementation for T-MN to choose direct (can avoid duplication by standardization mean) or indirect data forwarding (forget about duplication avoidance).



	
	
	

	
	
	


4 Discussion – first round

4.1 Avoidance of unnecessary RTT
An RTT issue for CHO+MR-DC was raised in RAN#90-e meeting. It has been concluded that avoiding an unnecessary MN-to-target-SN-RTT for cases when the source SN config changes that does not impact the target SN config can be discussed in RAN3. 
Avoiding an unnecessary MN-to-target-SN-RTT for cases when the source SN config changes that does not impact the target SN config can be discussed in RAN3.

In [1], the scenario is described, i.e., once CHO + CPC or CHO + MR-DC is configured and the source SN decides to make a reconfiguration, then the MN is unable to differentiate whether the reconfiguration impacts the target configuration for CHO + CPC or CHO + MR-DC. Since the MN blindly forwards the updated config to the target SN, it would cause unnecessary round trip time delay. 

In [10], it is proposed to discuss this issue in Rel-17 and RAN2 should be consulted first.

From moderator’s view, this is a leftover from Rel-17. Since RAN will review this in Dec meeting for Rel-18 WID, it is urged that RAN3 comes to a clear conclusion. 
Q1. Companies are invited to indicate their view whether this RTT issue needs to be resolved. If yes, please indicate from which release.
	Company
	Y/N
	Release
	Comment

	E///
	Y
	R17
	Prefer to fix as early as possible.

	Nokia
	Y?
	R18
	First of all, it is not an issue – nothing’s broken. But indeed, avoiding unnecessary cancellation of a CHO due to changes at the source side (e.g. change of SCG) is a valid enhancements and we’re fine to continue the discussion on the topic.

Please note, Nokia has brought up this issue for CHO already at RAN3 #107 in R3-200213. At the time, CHO was just about to be completed so it was not continued. If RAN3 decides to return to the topic, we would like to take the above paper into account when planning the scope of the discussion.

	Huawei
	
	R18/17 TEI
	It is out of the scope of the WI, therefore we prefer to discuss it in Rel-18/17 TEI. 

And if company would like to discuss it in Rel-17, why submit the paper in Rel-18?

	CATT
	
	TEI17
	We should confirm whether it is real issue.  RAN2 should be consulted for the issue confirmed. And then fix it in TEI17 if it is confirmed as an issue.

	ZTE
	
	R17
	It shall be resolved in Rel17. 

We can provide another solution to resolve this issue based on the current specification, i.e., no need to introduce any change. 

1) We have agreed that the source MN always notifies to the source SN via Xn address Indication message if conditional reconfiguration is prepared. 

(In the endorsed TS37.340CR “R3-225277” by post-emeeting email approval, its cover sheet “after conditional procedure is prepared, in TS 37.340 figures, DATA FORWARDING ADDRESS INIDCATION and XN-U ADDRESS INDICATION message shall be changed from dash line to solid line.”)

2) 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.

In short, firstly source MN sends conditional reconfiguration preparation information to source SN, then, source SN can decide to initiate what kind of SN modification procedure (either MN involved and non-MN involved). 

	Lenovo
	
	R18/TEI R17
	It seems the issue is not limited to CHO+SCG, e.g., inter-SN CPC. Furthermore, it is out of the WI scope until now. 

	China Telecom
	Y
	R18/TEI 17 
	We are fine to fix the RTT issue and we prefer to discuss the detailed solutions in Rel-18/17 TEI. 

	Intel
	Y?
	R18/TEI17?
	This issue was discussed during the last RAN plenary and advised to be discussed in the WG-level. 

We tend to agree that ZTE's approach could work out (with no signalling enhancement), but the case we believe is that S-MN may need to be notified about this intra-S-SN reconfiguration that does not impact the target SN configuration. If this is the case, then we may need a signalling from S-SN to S-MN. But we think this aspect should be first clarified by the proponents. 

	Qualcomm
	
	
	Avoiding the unnecessary MN-target SN RTT seems needed in case the target SN provides a target SCG configuration that is a full configuration. Other than this case, it is not clear when this is needed.

It is also not clear how the source SN can determine whether a target SN’s configuration will be impacted or not if there are changes to the source SCG configuration, since the source SN does not receive the target SCG configuration. Maybe some clarity on the scenarios where this issue arises can help.

	NEC
	
	Rel-18
	We are ok to study, and since companies are more in the understanding that this is an optimization, so feel that Rel-18 is more appropriate.

By the way, fix in “TEI17” is not a good approach (or not a good wording) as any CR from now one that mark as TEI17 will need to have a TEI identifier, and if none exist before, it is not possible to have a new TEI identifier for Cat. F.   I guess then companies are talking about Cat. F for Rel-17 WI LTE_NR_DC_enh2-Core.

	Google
	
	Rel-18
	We also think maybe Rel-18 is more appropriate for an optimization and agree with NEC on the WI code issue.

	Samsung
	
	R18/TEI17
	If it is limited to CHO with SCG, this maybe the Rel-17 issue. However, is this also possible to be applied to the other case, e.g., CHO+CPC? 


Summary:

In total 12 companies provided feedback.
9 companies see the necessity to discuss how to address this RTT topic. 1 company prefer to confirm the problem with RAN2 first.

3 companies think the solution should be addressed from Rel-17.  3 companies prefer to start in Rel-18 as an optimization. 4 companies are open to R18 or TEI-17. 1 company says TEI either for R17 or R18.
Proposal:
Proposal 1: There is a need to discuss the avoidance of unnecessary RTT for CHO + MR-DC.

FFS where to resolve unnecessary RTT for CHO + MR-DC.
With regard how the solution will be like, there are similar proposals in both [1] and [10], i.e., the source SN indicates in the SN MODIFICATION REQUIRED message to the MN explicitly whether the target CHO + MR-DC or CHO+CPC configuration should be updated, if the source SN executes a reconfiguration. 
Considering the simplicity, moderator would invite companies to check the feasibility and the CR in [1] if you answer to Q1 is yes.
	Source SCG Reconfiguration Impacting Target SCG Notification
	O
	
	ENUMERATED(true,...)
	Indicates whether the source SCG reconfiguration has impact on the target SCG or not.
	YES
	ignore


Q2. Companies are invited to indicate their views on the above proposed solution.
	Company
	Y/N
	Comment

	E///
	Y
	A simple indicator in the SN MODIFICATION REQUIRED message would be able to tell the MN that the source SN is trigging a reconfiguration with/without impact on conditional config.

	Nokia
	N
	We do not quite understand how the source SN knows what change does require update and what change does not require it? It does not know the details of the bearer config done at the target, does it? We think it should rather be the target to inform the source MN, at the start of CHO, what possible changes on the MCG/SCG side require re-starting the CHO.

	Huawei
	N
	Tend to agree with Nokia.

	CATT
	
	We should confirm the issue firstly and then discuss the solution in TEI 17 

	ZTE
	?
	Not sure if this new IE is needed. In my view, if this kind of SN modification procedure is MN involved. Using this message, it means the source SN’s change has impacted the source MN, the source MN can decide whether the change impacts the conditional reconfiguration.

	Lenovo
	N
	Agree with Nokia.

	China Telecom
	N
	Similar view as Nokia.

	Intel
	Y?
	If we agree to resolve the issue by having an indicator, then it should be the other way around. That is, the default of SN MOD REQD should be to let the MN to go ahead and update the target SCG configuration (and the UE), but the new indicator IE in SN MOD REQD should be to let MN know that the target SCG configurations don't need to be updated from this intra-S-SN reconfiguration. 

But before that, we think some clarifications are needed at least for the followings:

1) (as raised by Nokia) How S-SN can determine that intra-S-SN reconfiguration would not impact the target SN configuration? 

2) If S-SN knows that intra-S-SN reconfiguration does not impact the target SN configuration, how S-SN determines whether MN should be informed for that or not?

	Qualcomm
	
	Agree with CATT that we should confirm the issue first before discussing the solution.

	Google
	
	May need to confirm with the scenarios and issues if any.

	Samsung
	N
	Same view with Nokia. 


Summary:

Majority would prefer to confirm the issue first before discussing the solution.
Moderator concludes that the solution needs to be identified after components check the scenario further. This is business as usual, thus no proposal here for now.
4.2 Data forwarding aspects
In the updated WID RP-222332, one objective is revised as follows.

1. To specify data forwarding optimizations for CHO including target MCG and target SCG in NR-DC [RAN3]. 

Literally this objective seems focus on the data forwarding aspects for CHO with one target SCG. According to the discussion on multiple target SCGs in last RAN3 meeting, it has been agreed that RAN3 will wait for RAN2’s progress before designing any signaling, at the same time will open discussion on the related data forwarding aspects. Considering that companies start providing analysis on multiple SCGs, the moderator intends to capture the open points in this summary and check if any convergence can be reached.
4.2.1 General 
Before starting the detailed analysis on data forwarding optimizations, the group should have a common understanding which aspect is missing from Rel-17. Based on current specifications, there is no mentioning about how the data is forwarded to the target candidate SN(s) when CHO is configured with MR-DC. 
In general, all the companies would like to see the support of early data forwarding for Rel-18 CHO + NR-DC, as it works well for Rel-16 CHO and Rel-17 CPAC. One paper [6] mentioned about late data forwarding can be supported as well by reusing the existing mechanism. 
A preliminary proposal is that RAN3 focuses on support of early data forwarding with involvement of the target SN(s) in Rel-18.
Q3. Please companies provide their views on focusing on EDF with involvement of the target SN(s) in Rel-18.
	Company
	Y/N
	Comment

	E///
	Y
	The reason is that in R17 the early data forwarding terminates at the target MN(s). For R18 we can enhance by supporting the data forwarding to the target SN(s).

	Nokia
	?
	Obviously, we assume that the direct early data forwarding shall be work in Rel.17. As far as we can see, there is nothing missing in the signalling that prevents it (perhaps stage-2 description is incomplete, but it is being updated in RAN2). Therefore, we are not sure what exactly is proposed here?...

	Huawei
	Y
	Support to focus on early data forwarding.

	CATT
	Y
	We should focus on early data forwarding optimization based on R17.

	ZTE
	Y
	

	Lenovo
	Y
	Support to focus on early data forwarding.

	China Telecom
	Y
	Agree on focusing on early data forwarding.

	Intel
	?
	Not sure whether in Rel-17, EDF was only supported toward the target MN as E/// mentioned. Wasn't it that CHO with SCG is in the scope of Rel-17 and the direct EDF from either S-MN or S-SN toward T-SN already can work (if direct forwarding is possible)?

Is the proposal to support EDF in CHO with candidate SCGs?

	Qualcomm 
	Y
	

	NEC
	Y
	

	Google
	Y
	

	Samsung
	Y
	


Summary:

12 companies provided their feedback. 10 companies agree that EDF with target SN(s) should be supported in R18. 2 companies have doubt if R17 already supports, and some description might be missing.
Proposal:
Proposal 2: Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
4.2.2 CHO with one target SCG
As usual, clearly defining the issue first is crucial for effectively working to solve any pressing problems. Here are a set of papers describing the scenarios when CHO includes target MCG and target SCG. The main case seen is during CHO, several target candidate MNs may select the same target candidate SN. Some papers raised the concern that the data from the source MN or SN would be duplicated and sent via different paths to the same target SN.
In [3], it mentioned that the prerequisite of problem as follows.
1) The target SN from different candidate target MN shall be the same.
2) The data forwarding DRB from Source DRB to QoS Flow Mapping List shall be the same.
In [4], it described that if the same candidate SNs are prepared, multiple target MNs most probably will ask for the same bearer type setup. In [6], one example is given on FR2 deployment. In [5][8], possible movements of the bearer type have been listed. [12] observed that this scenario is not limited to Rel-17 CHO with SCG, but it already occurs for early data forwarding of Rel-16 CHO or of Rel-16 MN to eNB/gNB CHO. 

From moderator’s point of view, forwarding duplicated data is not a serious problem since anyway the target MN can decide where to forward the data, though companies’ concern is regarding how to improve the efficiency of data forwarding.
Q4. Companies are invited to provide their views whether the above scenario is worthy to be optimized in Rel-18 or not.
	Company
	Y/N
	Comment

	E///
	Not necessarily
	We don’t think it is a big issue by having duplicated data in the same target candidate SN. Furthermore, the target MN is the one who chooses where to forward the data. Such flexibility should be left to the target MN.

	Nokia
	Y
	Sure, it is not a big issue, and to some extend can be addressed by implementation (see very nice analysis in [12]). But wasting RAN capacity for duplicated data is, well, a waste, so if we are at optimisations (like avoiding unnecessary update of CHO in chapter 4.1), and this one cane be addressed easily, we believe we can help here a bit, too.

	Huawei
	Yes
	Why not? the updated objective is for data forwarding optimizations

	CATT
	Yes
	The scenario is happened with high possibility. Without optimization, the resource will be wasted a lot.

	ZTE
	Y
	We shall optimises it based on the updated WID.

	Lenovo
	Y
	The data forwarding optimization is clearly within the scope of WI.

	China Telecom
	Y
	Duplicate data forwarding will cause a waste of resources, so we think it is necessary to be fixed in this release.

	Intel
	Yes but
	As analysed in our paper R3-225786, the duplicated EDF problem in CHO with SCG (or candidate SCGs) can be addressed by some implementation-based approaches as long as there is a direct forwarding between S-MN and T-SN. 

The only case that needs attention is when indirect forwarding has to be used between S-MN and T-SN, which is questionable, because the forwarding TNL just consists of IP address and GTP-U TEID and thus indirect forwarding means that S-MN and T-SN lie in different IP networks. Could this be a typical deployment assumption for our CHO with SCG (or candidate SCGs)? We think we should first discuss this aspect.  

	Qualcomm
	Yes
	It seems useful to optimize data forwarding.

	NEC
	Yes
	

	Google
	Yes
	

	Samsung
	Yes
	It is worth optimizing to minimize the waste of the resources


Summary:

Majority companies would focus on optimizing the duplicated data forwarding.
Proposal:
Proposal 3: Focus on optimizing duplicated data forwarding scenario.
If the answer to Q1
 is YES and companies would look for some optimization to avoid sending duplicated data, the group needs to dig more on the existing specifications.
As explained in several papers, the target candidate SN can tell that the multiple SN Addition procedures are coming from the same source MN and for the same UE based on the existing source MN Node ID and UE XnAP ID. Afterwards the target candidate SN allocates the same TEID, and then the source MN/SN would be able to understand the same target candidate SN is selected by multiple target candidate MNs. 
Thus, the moderator would propose companies to confirm that there is no issue for the source node to identify the same target SN during data forwarding.
Q5. Companies are invited to provide their views to the following:

Based on current specifications the source MN can identify that the same target candidate SN is selected by multiple target candidate MNs.
	Company
	Y/N
	Comment

	E///
	Y
	

	Nokia
	Y/N
	It can, if the target SN uses the same TEIDs for the SN-terminated bearers and if the target MNs forward these TEIDs to the source for direct data forwarding. To our understanding, if the target MNs decide for indirect forwarding, the source MN/SN can’t detect common target any more.
If there is more general way to detect it, we would be grateful to have it explained.

	Huawei
	Y/N
	Same view as Nokia, even in case the target SN assigns same TEIDs, in case of direct data forwarding, the source can know, but in case of indirect data forwarding, the received TEIDs are not the original one anymore.

	CATT
	Y/N
	Provide the same TEID for one UE from several target SNs is one solution. If the direction data forwarding performed, the source SN can identify the target SN. If indirect data forwarding performed, the source side cannot know the TEID from target SN.
Also other solutions can be used, as mentioned in CATT R3-225768, Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided.  Then the only once TEID provided for one UE

	ZTE
	Y/N
	If all of the involve nodes (i.e., source MN, source SN, target MN and target SN) are within the union IP address room, then direct data forwarding can be used. In this case, target SN uses the same TEID, then the source SN can also receive the same TEID for early data forwarding.
However, if indirect data forwarding, the above optimization method cannot be used. But the target SN can send one TEID address to the source SN. So that, the source SN also sends early data forwarding via the received TEID address.

	Lenovo
	Y/N
	Agree with Nokia and Huawei.

	China Telecom
	Y/N
	We share similar views with Nokia. The target candidate SN allocates the same TEID can be used in direct data forwarding. For indirect data forwarding, it doesn’t work anymore.

	Intel
	Yes but
	Not possible when indirect forwarding has to be used between S-MN and T-SN as analysed in our paper R3-225786. 

	NEC
	Y/N
	Agree with Nokia.

	Google
	Y/N
	Agree with the comments on indirect data forwarding scenario.

	Samsung
	Y/N
	Same view with Nokia. Using TEID is not valid with the indirect forwarding. 


Summary:

Companies agree that for direct data forwarding it is feasible for the source MN/SN to identify the same target candidate SN is chosen by multiple target candidate MNs by the same TEID.
Proposal:
Proposal 4: There is no issue to identify the same target candidate SN by the source in case direct data forwarding is used.

Provided the answer to Q4 
is YES, one way proposed by companies is that the source node defines its own behavior by sending the data only once because it is aware that the same target candidate SN will be the destination for different target candidate MNs. Thus the moderator thinks such optimization can be realized by implementation-based way. Whether any network behavior needs to be specified can be discussed later.
Q6. Companies are invited to provide their views in which scenario that the duplicated data forwarding cannot be avoided by an implementation-based way.
	Company
	Y/N
	Comment

	E///
	N
	The proposed optimization could be addressed by the implementation. We don’t foresee any other scenario.

	Nokia
	?
	I don’t quite understand the question… Does it ask about a scenario when the single target can’t be detected at the source? If yes, it is as explained above: when the target MNs apply indirect forwarding.

	Huawei
	?
	As answered in previous question, there are cases that the source is not able to know that the same target SN is selected.

	CATT
	
	Whatever solution is used, the source side should identify the same target SN from different target MNs. And then the source can decide how to perform the data forwarding.

	ZTE
	?
	From the source SN aspect, it does not need to differentiate either the same or different TEID. It only sends early data forwarding via the receiving TEID address. In other word, if receiving multiple same TEID from different target, it sends the data forwarding through this TEID. 

	Lenovo
	?
	Same comments as the previous one.

	China Telecom
	?
	As answered in previous question.

	Intel
	
	This question seems to be the question for the previous question. As analysed in our paper R3-225786, the implementation-based way is not possible when indirect forwarding has to be used between S-MN and T-SN.

	NEC
	
	Same understanding as ZTE. From data forwarding perspective, the forwarding side forward the data to the received TNL address. 

	Google
	
	For the case that the source MN cannot identify the same target SN, it seems that the duplicated data forwarding cannot be avoided.

	Samsung
	
	See the previous question


Summary:

To clarify more, the question is related to the previous one. As Intel explained, this is to ask the implementation way can resolve the duplicated data forwarding issue. Will elaborate more in the second round.
Proposal:
Continue discussing if any issue with indirect data forwarding when the same candidate SN is selected by multiple candidate target MNs.
Regarding which type of data forwarding should be supported or more useful, companies provide different views. [5][6][7][8] gives the preference of supporting direct data forwarding between for example the source MN/SN and the target SN depending on the scenarios. [9] discusses about CHO with multiple SCGs with the favor of indirect data forwarding. Opinions are provided on how to support indirect or direct data forwarding. In [2], it has been analyzed that the target MN can decide whether to forward the data to the SN terminated bearer, i.e., for indirect data forwarding. In [5], it shows the different combination of indirect and direct data forwarding. In [7], it proposes to reuse the same way of CPAC to support direct data forwarding. [12] sees no issue on support of direct data forwarding, though has question on the possible deployment of indirect data forwarding.
Q7. Companies are invited to provide their views on which type of data forwarding should be supported for CHO + NR-DC.

1) indirect only

2) direct only

3) Both indirect + direct

	Company
	Choice
	Comment

	E///
	1) 
	According to the handover principle, the target MN is the one who makes decision. Same applies to CHO + NR-DC. That means the target candidate MN chooses whether and where to forward the data. Thus indirect data forwarding is the proper way to use.
There was argument that direct data forwarding has been introduced for CPAC, however for CPAC we are talking about inter-SN change, which is different with CHO. In addition, implementing two different ways of data forwarding to support the same purpose would bring much complexity to the network compared to the benefits. The potential issues will be how to coordinate between indirect and direct data forwarding, which node to decide which way to use, and etc. 
In summary, we see that the indirect data forwarding is the best way to be adopted, which is also aligned with the handover principle.

	Nokia
	2 or 3
	Does this question concern CHO with one target SCG?... If yes, then direct data forwarding should be supported, because it is supported in Rel.17 (so should not be removed). 
If the question concerns CHO with multiple target SCGs, then direct forwarding is definitely useful and RAN3 should try to make it possible. However, feasibility may depend on RAN2’s decisions (e.g. event reporting from the UE).

	Huawei
	3)?
	We should support both direct data forwarding and indirect data forwarding.
And in some case like same target SN is selected, then direct data forwarding is an optimization which is preferred to be performed. But if different target SNs are selected, we should allow/support both direct and indirect data forwarding.

And for CHO with multiple candidate SCGs, if the same target SN is selected, direct data forwarding is also preferred. But if different target SN is selected, we can consider to choose direct data forwarding towards the target MN, and then MN forward data to its selected candidate SNs.

	CATT
	3)
	We should support both direct and indirect data forwarding.  For CHO with multi-SNs, we should try to use direct data forwarding to save the backhaul resource and the resource of the MN (source and target). 

	ZTE
	1or 3
	We prefer to 3. My view is that, if the involved node can judge which deployment uses direct or indirect data forwarding, we prefer to 3). Otherwise, we have to support 1).
If the target SN can decide to use direct data forwarding, it is useful for target SN to allocate the same TEID.

If the target SN cannot decide whether direct data forwarding can be used, it is useless for target SN to allocate the same TEID because the target MN has to change it to another different TEID. Then, in my contribution [3], the source SN sends one TEID for the data forwarding optimization.

The issue is that how the target MN/SN can know whether direct or indirect data forwarding can be selected. Then, we provide a new question, shall we need to enhance Xn signalling, to indicate either direct or indirect data forwarding? 

	Lenovo
	3)
	For CHO with target SCG, both indirect data forwarding and direct data forwarding are supported. We may reuse the same mechanism. 

	China Telecom
	3
	We prefer to support both direct and indirect data forwarding.
If same target SN is selected, then direct data forwarding is preferred to avoid duplicated data forwarding. If multiple target SN are selected, then the source node may need to forward the date to the target MN first and then forward to the candidate target SN (e.g. there is no direct way from source node to candidate target node), in this situation, indirect data forwarding is used. Therefore, both direct and indirect data forwarding should be supported.

	Intel
	2)
	Direct forwarding should be the first to be supported for Rel-18. Then, we can discuss whether "indirect" forwarding between S-MN and T-SN where S-MN and T-SN lie in different IP networks is really worth considering supporting. 

In general, we have doubts on how T-MN is able to tell whether S-MN and T-SN would not have direct forwarding.. 

At least for T-SN side, we should aim for a single and uniform solution, that is, T-SN, if able to identify the same UE from SN ADD REQ from different T-MNs (which is already possible), then allocates the same DL TNLs for the applicable DRBs. Then, discuss further on whether to consider "indirect" between S-MN and T-SN, and how T-MN could know. 

	Qualcomm
	3)
	

	NEC
	3)
	both indirect + direct data forwarding.

	Google
	3)
	

	Samsung
	1)
	


Summary:

2 companies prefer indirect data forwarding. 1 company is fine with indirect or both indirect and direct.

1 company prefers direct only. 1 company is fine for direct or both. 7 companies want to support both.
Proposal:
Proposal 5: WA both direct and indirect data forwarding will be supported.
4.2.3 CHO with multiple target SCGs
This topic would have some dependency on RAN2’s discussion. For now, RAN3 is open to discuss the data forwarding aspects first. Currently several papers proposed to adopt the same principle for CHO with multiple target SCGs. Though some solutions were mentioned, the moderator would suggest discussing CHO with single target SCG first and reach a high-level agreement on this.
Q8. Companies are invited to provide inputs if the same design principle of CHO with one target SCG can be applied to CHO with multiple target SCGs.

	Company
	Y/N
	Comment

	E///
	Y
	

	Nokia
	Y
	

	Huawei
	Yes or No
	As clarified above, for both CHO with one target SCG, and CHO with multiple candidate SCGs, if the same target SN is selected, direct data forwarding is preferred. This design principle is the same for both of them.

But if different target SN is selected, for CHO with multiple candidate SCGs, we can consider to choose direct data forwarding towards the target MN, and then MN forward data to its selected candidate SNs, this principle only applies to CHO with multiple candidate SCGs.

	CATT
	Yes
	

	ZTE
	Yes with comment
	We shall try to reuse the same design principle as much as possible. So far, we can use the CHO with one target SCG as baseline for multiple target SCGs.

	Lenovo
	Y
	

	China Telecom
	Yes
	

	Intel
	Yes
	

	NEC
	Yes
	

	Google
	Yes
	

	Samsung
	Yes
	


Summary:

Among 11 companies, 10 companies replied with Yes. 1 company said yes or no.
Proposal:
Proposal 6: Reuse the same design principle for CHO with one target SCG and with multiple target SCGs.
5 Conclusion, Recommendations [if needed]

If needed
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