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1	Introduction
At the RAN3#118 meeting, some agreements have been reached and FFS remains as follows.
RAN3#118:
Direct data forwarding is supported by current specification, FFS on further signaling enhancement. 
Optimization on indirect data forwarding is by network implementation.
RAN3 acknowledges unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, the solution is FFS.
The issue on new problem of CHO with multiple SCGs at the target side is FFS.
WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
This paper further expands upon our analysis.
[bookmark: _Ref178064866]2	Discussion
2.1	Avoid unnecessary signaling
RAN plenary updated the Mobility WID by adding the second bullet for Objective 3.
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. 

In RAN3#118 meeting, companies discussed whether there is any issue when the source SN has reconfigurations however without impact on the target SN. It has been acknowledged there is a need to discuss this potential issue for CHO+MR-DC. 
When only CHO is configured, the MN can know what type of reconfiguration it makes and determine whether the target node needs to be contacted in order to update the CHO configuration. When CHO is configured with CPC or MR-DC, the source SN may decide to reconfigure the UE, e.g., measConfig update, however the MN has no clue whether the reconfiguration will impact the target configuration for CHO + CPC or CHO + MR-DC. 
According to current standards, if the source SN intends to update the currently used source SN configuration, it forwards the new configuration to the MN. The MN does not decode the configuration, but blindly forwards it to the target SN. After receiving the updated config, the target SN responds to the MN potentially updating the CPC config. However, the source SN may not intend to update anything related to conditional config in the UE. In that case the MN indeed does not have to forward the configuration to the target SN, which causes unnecessary delay. 
Since the source SN would decide whether to update some configuration, like MeasConfig which covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps, the possibility is rather high to reconfigure the UE without impact to CHO. While some companies have suggested using SRB3 as a means of avoiding this possibility, it remains unclear whether configuring SRB3 is the appropriate course of action in this particular case.
The following figure depicts an example during SN reconfigurations, in which the MN would not be able to tell whether this updated configuration includes only SN measurement config update or others.
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Figure 1. Example signalings for SN reconfigurations

To make the network signaling exchange more efficient, the SN should tell explicitly the MN whether the reconfiguration impacts the conditional target configuration or not, for instance, by an indicator.
[bookmark: _Toc110519050][bookmark: _Toc110932255][bookmark: _Toc127475115]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.
There is another discussion related to coexistence between Rel-16 and Rel-17 CPC, and an indicator was agreed to be added for the source SN to tell the MN whether the SCG reconfiguration is executed or updated. We are thinking one simplified way would be to reuse the same indicator by extending the value. And MN’s behavior needs to be specified but not to release all the conditional reconfigurations. Thus, two options are given below about how to avoid unnecessary signaling between the MN and the target SN.
Option 1: Introduce a new indicator in the SN MODIFICATION REQUIRED message to indicate whether the source SCG reconfiguration has impact on the target SCG or not. 
Option 2: reuse the existing indicator SCG Reconfiguration Notification IE by extending the values.
While both options are being compared, there is a slight preference towards Option 1 as it is deemed a more straightforward approach. The corresponding CR is provided in [2].

[bookmark: _Toc127475116]RAN3 to agree introducing a new indicator to indicate whether the source SCG reconfiguration would impact the target SCG or not. 

2.2	Data forwarding aspects
RAN3 has agreed to support early data forwarding for CHO with target SCG, and a WA was made that both direct and indirect data forwarding will be supported.
It seems that there is no detailed analysis on whether the duplicated data is a critical issue. As known, the maximum number of cells that can be prepared for a CHO is 8, thus it is assumed that maximum 8 target MNs (one cell per node) might be involved. That means a worst case would be 8 target MNs (most unlikely) select the same target SN, then 7 times of data forwarding could be redundant. However, these prerequisites most probably will not happen at the same time. 
It is clear that the target SN can understand that the multiple SN Addition procedures are part of the same CHO preparation. For direct data forwarding in case of CHO with SCG becomes similar as direct data forwarding for normal handover with SCG. For indirect data forwarding, once the target MN does not get any information from the target SN about the availability of direct path, it may choose to use indirect path. In that case, then the duplicated data forwarding may not be considered as an issue.
[bookmark: _Toc127475112]There is no specific handling for direct data forwarding for CHO + target SCG.
[bookmark: _Toc127475113]Indirect data forwarding can be supported by an implementation way.
[bookmark: _Toc127475117]Rel-18 data forwarding aspects should focus on introducing early data forwarding signaling flows for CHO with target SCG(s) in the newly added sections for CHO + MR-DC at stage-2.

2.3	CHO including CPAC configurations
At the RAN2#119-e meeting one following agreement was reached for Objective 4:
CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.

RAN2 would discuss whether the CHO and CPAC conditions should be evaluated at the same time, or whether the CHO conditions should be evaluated first and the conditions for CPA/CPC should be evaluated only once the CHO configuration has been applied. 
One scenario could be sequential evaluation of CHO and CPC/CPA. That means CHO is configured with SCG, then the target SN triggers SN-initiated CPC to other candidate SNs. At the same time RAN3 can start checking if any network signaling needs to be enhanced so that the candidate SN can be aware of the MN is being configured as a target candidate MN for CHO, and will thus possibly trigger SN-initiated CPC. There could be some other cases as well, for instance, the CHO and CPAC concurrent evaluation on the configuration, which is pending in RAN2.
[bookmark: _Toc127475114]The support of CHO including CPAC configurations may need enhancements on network signaling. The discussion is pending in RAN2.
[bookmark: _Toc126230860][bookmark: _Toc127475118]RAN3 to check the possible impacts over Xn to support CHO including CPAC configurations.

[bookmark: _Toc110368140][bookmark: _Toc110368156][bookmark: _Toc110368141][bookmark: _Toc110368157][bookmark: _Toc110368142][bookmark: _Toc110368158][bookmark: _Toc110368143][bookmark: _Toc110368159]3	Conclusion
In the previous sections we made the following observation: 
Observation 1	There is no specific handling for direct data forwarding for CHO + target SCG.
Observation 2	Indirect data forwarding can be supported by an implementation way.
Observation 3	The support of CHO including CPAC configurations may need enhancements on network signaling. The discussion is pending in RAN2.
In this paper we propose:
Proposal 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.
Proposal 2	RAN3 to agree introducing a new indicator to indicate whether the source SCG reconfiguration would impact the target SCG or not.
Proposal 3	Rel-18 data forwarding aspects should focus on introducing early data forwarding signaling flows for CHO with target SCG(s) in the newly added sections for CHO + MR-DC at stage-2.
Proposal 4	RAN3 to check the possible impacts over Xn to support CHO including CPAC configurations.
[bookmark: _In-sequence_SDU_delivery]
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