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1 Introduction 
In the last RAN3 meeting (RAN3 #121-bis [1]), there was good progress on the signalling and data forwarding aspects of the solution. The following was captured in the Chair notes.       
RAN3 #121-bis agreements:
Include PSCell ID in the HO SUCCESS message.
CHO with multiple SCGs:
The existing IEs (e.g. Handover Command container and data forwarding addresses) in Handover Request Ack. can be used for CHO-only.
Enhance the CONDITIONAL HANDOVER CANCEL message to cancel/modify a particular PCell-PSCell pair prepared.
In case of add additional PCell-PSCell configuration by the T-MN or the T-SN, whether to support adding a new PCell-PSCell configuration after the HO preparation is completed will not to be continued in R18.
Avoid Multiple Data forwarding Path:
WA (depending on further gain-effort analysis): The information the source MN needs to know via Handover Request ACK: the direct path availability of S-SN<-> T-SN
The introduced IEs for avoiding multiple data forwarding path, if needed, are applicable to direct data forwarding at the DC to DC handover and CHO with DC.


In this contribution, we discuss the following:

- Signalling aspects of the solution,    
- Data forwarding optimization aspects.  
2 Signalling aspects
It was earlier agreed by RAN2 that the CPA or CPC execution condition parameters for accessing each candidate PSCell are provided by a candidate MN to the source MN. In the last RAN2 meeting (RAN2 #123-bis [2]), RAN2 agreed on some of the execution condition parameters. Since these execution condition parameters are RRC variables, we think that these parameters should be included inside the HandoverCommand message in the inter-node container (Target NG-RAN node to Source NG-RAN node Transparent Container).
Proposal 1. The parameters of the CPA/CPC execution conditions for each candidate PSCell are provided by a candidate MN to the source MN in the Handover Request Ack message, included inside the HandoverCommand message in the inter-node container (Target NG-RAN node to Source NG-RAN node Transparent Container).
One open issue from the last RAN3 meeting was how the source gNB handles the existing mandatory IEs in the Handover Request Ack message in case it is not a CHO-only configuration. The simplest way forward is that these IEs are ignored.
Proposal 2. The existing mandatory IEs in the Handover Request Ack message, i.e., Handover Request Ack > PDU Session Resources Admitted List and Handover Request Ack > Target NG-RAN node to Source NG-RAN node Transparent Container, are ignored by the source gNB, in case the target gNB indicates that it is not providing a CHO-only configuration.  
Another open issue that was identified in the last RAN3 meeting was how to identify CPAC procedures if they are initiated in parallel. The problem can be stated through the following example. A candidate MN may initiate a CPC preparation with the same candidate SN for two different candidate PCells. In that case, there needs to be a way to distinguish the two different CPC preparation procedures. The simplest way is to indicate the candidate PCell Id in the SN Addition Request message, and the candidate SN can include the candidate PCell ID in the response message, SN Addition Request Ack. If no mechanism is specified to identify parallel CPAC procedures, then the candidate MN must perform these CPAC procedures serially, i.e., wait for the response for one procedure to arrive before initiating another. 
Proposal 3. In order to identify CPAC procedures initiated in parallel by a candidate MN as part of the overall preparation of CHO with multiple candidate SCGs, the candidate MN includes the candidate PCell Id in the SN Addition Request message, and the candidate SN can include the candidate PCell ID in the response message, SN Addition Request Ack.    
3 Data forwarding optimization aspects 


Figure 1: Signalling enhancements for direct data forwarding
Direct data forwarding provides enhanced data forwarding performance during handover in terms of overall latency and processing complexity at the network nodes, compared to indirect data forwarding.
It seems possible to perform direct data forwarding both for Early and Late Data forwarding in the following cases for bearers with termination points moved because of the handover. 
· For an SN terminated bearer moved from the source SN to a candidate SN.
· For an MN terminated bearer moved from the source MN to a candidate SN.
· For an SN terminated bearer moved from the source SN to a candidate MN.

In SN Addition Request, a candidate MN provides the source MN ID and source SN ID to a candidate SN. If the candidate SN determines that there are indeed direct forwarding paths available to the source MN or the source SN, the candidate SN includes indications of direct forwarding path availability in SN Addition Request Ack.
[bookmark: _Hlk131523021]In the response message SN Addition Request Ack, the candidate SN includes separate indications of whether it has direct forwarding paths available to the source SN and the source MN. If there are direct forwarding paths available, the candidate SN includes the corresponding addresses to be used for direct data forwarding in SN Addition Request Ack.
[bookmark: _Hlk146661330]Proposal 4. Upon receiving SN Addition Request Ack, the candidate MN performs the following actions.
· If the direct forwarding path availability indication is included in SN Addition Request Ack for the source MN, the candidate MN includes in Handover Request Ack the corresponding addresses provided by the candidate SN.
· If the direct forwarding path availability indication is included in SN Addition Request Ack for the source SN, the candidate MN includes in Handover Request Ack the corresponding addresses provided by the candidate SN.  
· In this case, the candidate MN may also include a direct forwarding path availability to the source SN indication in Handover Request Ack. Upon receiving this indication, the source MN forwards the corresponding addresses provided by the candidate SN to the source SN in Xn-U Address Indication.

Upon receiving SN Addition Request Ack, if direct path availability indication is not present for the source SN or for the source MN, the candidate MN includes its own addresses in Handover Request Ack for indirect data forwarding.
Proposal 5. In Xn-U Address Indication to the source SN, source MN includes the addresses provided by the candidate SN that are included in the Handover Request Ack, if the direct forwarding path availability to the source SN indication is present in the Handover Request Ack.
For direct data forwarding for an SN terminated bearer moved from the source SN to a candidate MN, the candidate MN includes its addresses in Handover Request Ack.
As per Rel-16, the source MN can obtain from the source SN using the SN Modification procedure whether the source SN has a direct forwarding path available to the candidate MN. Before initiating CHO, the source MN can perform an SN modification procedure and obtain this information from the source SN. Consequently, a direct forwarding path availability indication is not required in the Handover Request Ack in this case. 
Upon receiving the Handover Request Ack message, if there are data forwarding addresses included for an SN terminated bearer moved from the source SN to the candidate MN, the source MN forwards such addresses to the source SN if there is a direct forwarding path available between the source SN and the candidate MN.
Proposal 6. For the case of direct data forwarding for an SN terminated bearer moved from the source SN to a candidate MN, no signalling enhancements are required.
4 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Signalling aspects
Proposal 1. The parameters of the CPA/CPC execution conditions for each candidate PSCell are provided by a candidate MN to the source MN in the Handover Request Ack message, included inside the HandoverCommand message in the inter-node container (Target NG-RAN node to Source NG-RAN node Transparent Container).
Proposal 2. The existing mandatory IEs in the Handover Request Ack message, i.e., Handover Request Ack > PDU Session Resources Admitted List and Handover Request Ack > Target NG-RAN node to Source NG-RAN node Transparent Container, are ignored by the source gNB, in case the target gNB indicates that it is not providing a CHO-only configuration.  
Proposal 3. In order to identify CPAC procedures initiated in parallel by a candidate MN as part of the overall preparation of CHO with multiple candidate SCGs, the candidate MN includes the candidate PCell Id in the SN Addition Request message, and the candidate SN can include the candidate PCell ID in the response message, SN Addition Request Ack.    
Data forwarding optimization aspects
Proposal 4. Upon receiving SN Addition Request Ack, the candidate MN performs the following actions.
· If the direct forwarding path availability indication is included in SN Addition Request Ack for the source MN, the candidate MN includes in Handover Request Ack the corresponding addresses provided by the candidate SN.
· If the direct forwarding path availability indication is included in SN Addition Request Ack for the source SN, the candidate MN includes in Handover Request Ack the corresponding addresses provided by the candidate SN.  
· In this case, the candidate MN may also include a direct forwarding path availability to the source SN indication in Handover Request Ack. Upon receiving this indication, the source MN forwards the corresponding addresses provided by the candidate SN to the source SN in Xn-U Address Indication.

Proposal 5. In Xn-U Address Indication to the source SN, source MN includes the addresses provided by the candidate SN that are included in the Handover Request Ack, if the direct forwarding path availability to the source SN indication is present in the Handover Request Ack.
Proposal 6. For the case of direct data forwarding for an SN terminated bearer moved from the source SN to a candidate MN, no signalling enhancements are required.
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