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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For CHO related objectives, the following agreements/WA were made during last RAN3#117bis-e meeting:
There is a need to discuss the avoidance of unnecessary signaling between MN and target SN for CHO + MR-DC. 
Early Data Forwarding optimizations with involvement of the target SCG(s) in Rel-18 will be supported.
Focus on optimizing duplicated data forwarding scenario.
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.
WA: both direct and indirect data forwarding will be supported.
In this contribution, we provide our view on the need to discuss the avoidance of unnecessary signaling between MN and target SN for CHO + MR-DC, early data forwarding optimization in CHO with target SCG and CHO with multiple candidate SCGs, and provides the TP to the BL CR of TS37.340.
2. Discussion
2.1 Optimization on unnecessary XnAP signalling coordination
In RAN3#117bis-e meeting, there is an open issue on whether to avoid unnecessary signaling between MN and target SN for CHO + MR-DC in Rel-18 WI, the following statements can be found in R3-225352:
When only CHO is configured, the MN knows what type of reconfiguration it makes and can determine whether the target node needs to be contacted in order to update the CHO configuration. However, if CHO + CPC or CHO + MR-DC is configured and the source SN decides to make a reconfiguration, the MN has no idea whether the reconfiguration impacts the target configuration for CHO + CPC or CHO + MR-DC. Based on current specifications, if the source SN intends to update the currently used source SN configuration, it forwards the new configuration to the MN. The MN would not decode the configuration, but blindly forward it to the target SN (i.e. the SN within an CPC config that the UE already has). After receiving the updated config, the target SN would respond to the MN potentially updating the CPC config. However, the source SN may only update something which does not impact the CPC config in the UE, for example, the SN related measurement config of the UE. In that case the MN actually does not have to forward the configuration to the target SN, which causes unnecessary delay.
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, if we classified the fields/IEs to 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.
With these considerations, in case the source SN updates some parameters (even if only the measurement configuration), we do not think the source SN is able to determine whether its own configuration updates impact the target configuration or not. Therefore, we prefer to keep the current status/signalling design, and do not see the need to do the optimization as it may lead to more problems.
Proposal 1: there is no need to do the optimization to avoid unnecessary signalling coordination, as the source side is not able to determine if the signalling coordination is unnecessary.
2.2 Early data forwarding optimization for both CHO with target SCG and CHO with multiple candidate SCGs
The feature of CHO with target SCG has been supported in Rel-17, which have been divided into two scenarios as below in TS 37.340:
Scenario 1: Source MN with Source SN CHO with SCG  Target MN with SN
Scenario 2: Source MN without Source SN  CHO with SCG  Target MN with SN
 it is noticed that currently the details of direct data forwarding depends on the scenarios. 
	TS 38.423

	8.3.1	S-NG-RAN node Addition Preparation
If the Source NG-RAN Node ID IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, use it to decide the direct data path availability with the indicated source NG-RAN node, and if the direct data forwarding path is available, include the Direct Forwarding Path Availability IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.

	8.3.3	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
If the Target Node ID IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, include the Direct Forwarding Path Availability IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message if the direct forwarding path is available between the S-NG-RAN node and the indicated target node.


According to TS 38.423, Direct Forwarding Path Availability IE indicates direct forwarding path is available between the target S-NG-RAN node and source NG-RAN node or between the target S-NG-RAN node and the source SN. 
The Source NG-RAN Node ID IE indicates the NG-RAN Node ID of the source NG-RAN node or the source SN, to be used by the target SN to determine whether direct forwarding path is available or not.
As it was agreed to focus on optimizing duplicated data forwarding scenario, a straight forward way is to use direct data forwarding in case the same candidate SN/MN is prepared for the same UE, and it requires two things:
· 1) the target SN need to determine whether the direct forwarding path is available between the source node and the target SN
· 2) the source MN and target MN should not change the assigned data forwarding address from the target.
To support 1), in case of scenario 2, it is clear that the target MN will inform the target SN about the source MN Node ID. But it is not clear in case of scenario 1, whether the source MN Node ID or the source SN Node ID will be included as the Source NG-RAN Node ID and to be provide to the target SN. From our view, in order to determine whether direct forwarding path is available or not between the source SN/MN and the target SN, the target SN needs to know the node ID hosting the PDCP entity at the source side. Therefore, the target MN needs to inform the target SN of source MN ID in case of MN terminated bearer at the source side, and the source SN ID in case of SN terminated bearer at the source side respectively.
To support 2), an indicator should be provided from the Target SN to the Target MN, and from the Target MN to the target SN, e.g. use the Direct Forwarding Path Availability IE or introduce a new IE on that purpose.
Proposal 2: in order to determine by the target SN on whether direct forwarding path is available or not between the source SN/MN and the target SN, the target MN needs to inform the target SN of source MN ID in case of MN terminated bearer at the source side, and the source SN ID in case of SN terminated bearer at the source side respectively.
Proposal 3: in order to inform the source MN and target MN to not change the assigned data forwarding address from the target, an indicator should be provided from the Target SN to the Target MN, and from the Target MN to the target SN
2.3 Early data forwarding optimization for CHO with multiple candidate SCGs
Since the detailed call flow for CHO+CPA/CPC procedure is postponed in RAN3 until some consensuses are reached in RAN2. Therefore, we give a rough illustration of the procedure, which can be divided into 2 phases as single CHO/CPAC procedure is:
1. CHO+CPA/CPC preparation
2. Evaluation and execution of CHO and CPA/CPC execution conditions
[image: C:\Users\w00442454\AppData\Roaming\eSpace_Desktop\UserData\w00442454\imagefiles\E8E1AB1E-2550-42C4-A19D-3CB955CE9E30.png]
Figure 1 CHO+CPA/CPC procedure
During preparation phase, as illustrated in Fig.1, each Candidate MN may request multiple candidate SNs using CPA/CPC procedures.
For CHO including multiple candidate SCGs for CPA/CPC, considering that there could be multiple C-SNs prepared by a C-MN, there is a potential optimization of data forwarding for the SN terminated bearers at the target: source forward data to the C-MN once, and C-MN distribute the data to its prepared C-SNs.
Proposal 4: in case multiple C-SNs are prepared by a C-MN, the source forwards data to the C-MN once, and then the C-MN distributes the data to its prepared C-SNs.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
Based on the discussion in this paper, we propose the following:
On Optimization on unnecessary XnAP signalling coordination:
Proposal 1: there is no need to do the optimization to avoid unnecessary signalling coordination, as the source side is not able to determine if the signalling coordination is unnecessary.
[bookmark: _GoBack]On early data forwarding optimization for both CHO with target SCG and CHO with multiple candidate SCGs:
Proposal 2: in order to determine by the target SN on whether direct forwarding path is available or not between the source SN/MN and the target SN, the target MN needs to inform the target SN of source MN ID in case of MN terminated bearer at the source side, and the source SN ID in case of SN terminated bearer at the source side respectively.
Proposal 3: in order to inform the source MN and target MN to not change the assigned data forwarding address from the target, an indicator should be provided from the Target SN to the Target MN, and from the Target MN to the target SN
On early data forwarding optimization for CHO with multiple candidate SCGs:
Proposal 4: in case multiple C-SNs are prepared by a C-MN, the source forwards data to the C-MN once, and then the C-MN distributes the data to its prepared C-SNs.
[bookmark: _Toc423020280]Based on these proposals, the TP to TS 37.340 are provided in section 4. 
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---------------Start of the Change---------------
[bookmark: _Toc29248353][bookmark: _Toc37200940][bookmark: _Toc46492806][bookmark: _Toc52568332][bookmark: _Toc109124611]8.4	User data forwarding
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs for which the bearer type change from/to MN terminated bearer to/from SN terminated bearer is performed. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover.
For MR-DC with 5GC, user data forwarding may be performed between NG-RAN nodes whenever the logical node hosting the PDCP entity changes. The behaviour of the node from which data is forwarded is the same as specified for the "source NG-RAN node" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target NG-RAN node" for handover.
For SN change involving full configuration, the source SN behaviour is the same as the description as specified in intra-system data forwarding in TS 36.300 [2] for the source eNB or TS 38.300 [3] for the source NG-RAN node, respectively. In case that a DRB DL forwarding tunnel was established, the target SN may identify the PDCP SDUs for which delivery was attempted by the source SN, by the presence of the PDCP SN in the forwarded GTP-U packet and may discard them.
For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied. Two transport layer addresses of different versions may be provided to enable that the source RAN node can select either IPv4 or IPv6.
Direct data forwarding from source SN to target NG-RAN node and from source NG-RAN node to target SN for mobility scenario is supported. Direct data forwarding from source SN to target SN for SN change scenario is also supported.
Direct data forwarding for inter-system handover is specified in TS 38.300 [3]. If a gNB and an en-gNB are involved in direct data forwarding and realised within the same network entity, inter-system handover to and from EN-DC allows direct data forwarding being performed in a node-internal way, in which case the source RAN node provides a UE context reference to the target side as described in clause 10.16. If the gNB and en-gNB are not realised within the same network entity, direct data forwarding for inter-system handover to and from en-gNB/gNB could be supported if there is direct connectivity between the two nodes.
For MR-DC with 5GC, offloading of QoS flows within one PDU session may be performed between NG-RAN nodes. The handling of End Marker packets in case of NG-RAN initiated PDU session split is described in clause 10.14.3 and 10.14.4.
For CHO with target SCG, or CHO with multiple candidate SCGs, in case the same C-SN is prepared for the same UE in multiple preparations, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-SN may be performed to avoid duplicate early data forwarding.
For CHO with multiple candidate SCGs, in case multiple C-SNs are prepared by the target C-MN, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-MN may be performed to avoid duplicate early data forwarding, and then the C-MN distributes the forwarding data to the prepared C-SNs.
---------------End of the Change---------------
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