
3GPP TSG-RAN WG2 Meeting #119-e

R2-2207755
Electronic, Aug 17-29, 2022
Source:
vivo
Title:
Discussion on CHO with CPAC
Agenda Item:
8.4.4
Document for:
Discussion and Decision

1. Introduction
In this contribution, we will discuss the procedure regarding CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC, the so-called “CHO with CPAC”.  The corresponding object in Rel-18 Mobility Enhancements WI [1] is as below:
	4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]

· CHO including target MCG and target SCG is used as the baseline


2. Discussion
According to [1], CHO including target MCG and target SCG is used as the baseline for CHO with CPAC. 
Figure-1 shows an example signaling flow for CHO with CPAC procedure.
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Figure-1  CHO with CPAC
Based on Figure-1, we discuss the procedure of CHO with CPAC, including the steps for configuration, evaluation, and execution.
Configuration of CHO with CPAC:
1.
The source MN(S-MN) decides to use CHO with CPAC.  CHO with CPAC can be initiated by S-MN for a single connection or dual connection NR UE.

S-MN requests CHO for one or more candidate cells belonging to one or more candidate target MN(T-MN). A CHO request message is sent for each CHO candidate cell. Considering the limited number of candidate cells, T-MN needs to know whether or how many CPAC candidates are allowed during CHO.

Proposal 1.  S-MN indicates T-MN that CHO with CPAC is allowed when requesting CHO.
2/3. T-MN decides whether to include CPAC within CHO. T-MN may prepare CHO candidate(s) only, or CHO with SCG, or CHO with CPAC. If preparing CHO with CPAC, T-MN initiates CPAC towards potential T-SN.  Naturally following the Rel-17 MN-initiated CPAC procedure,  T-MN decides the CPAC execution conditions.
Proposal 2.  In case of CHO with CPAC, it’s T-MN to initiate CPAC. T-MN decides the CPAC execution conditions.
4. The candidate T-MN(s) sends CHO response (HO REQUEST ACKNOWLEDGE) including the configuration of CHO candidate cell(s) to the S-MN. The CHO response message is sent for each candidate cell. The CHO response message may include CPAC configuration. 

Proposal 3.  T-MN sends CHO response (HO REQUEST ACKNOWLEDGE) which may include CPAC configuration.
5. The source MN sends an RRCReconfiguration message to the UE,  this final message contains:

· the configuration of CHO candidate cell(s) and CHO execution condition(s).

· the configuration of CPAC candidate cell(s) and CPAC execution condition(s) 

How to associate the CPAC candidate with CHO preparations is an open issue. And, the construction of the final message will decide how UE decodes the conditional configuration, especially, how UE gets the  CPAC execution condition(s) and the corresponding measurement configurations. Hence, how S-MN generates the final message towards UE needs further investigation.
Proposal 4. It’s S-MN to send an RRCReconfiguration message for CHO with CPAC to the UE.  The construction of the final CHO with CPAC message is FFS.

6. The UE sends an RRCReconfigurationComplete message to the source MN. The RRCReconfigurationComplete is used to confirm the reception of RRCReconfiguration message. It follows the legacy CHO procedure, i.e. there is no contained RRCReconfigurationComplete message to T-MN or T-SN.
Proposal 5.  UE confirms the reception of RRCReconfiguration message by sending an RRCReconfigurationComplete message to the source MN, which does not include a contained RRCReconfigurationComplete message to T-MN or T-SN.
7. Early data forwarding may be perfomed.
Evaluation of CHO with CPAC:

The UE maintains the connection with the S-MN after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). In dual connection, it’s preferred to perform CHO with SCG configuration if CHO with CPAC is configured. Our assumption for CHO with CPAC mechanism is that one CPAC will be performed only when both the execution conditions of the CPAC and the CHO associated with the CPAC are fulfilled. However, it’s not reasonable to wait for the CPAC evaluation after CHO triggering. To reduce the possible latency of SCG reconfiguration,  UE may start evaluating the CPAC execution conditions for the candidate cell(s) as well upon the configuration of CHO with CPAC. This can be left to UE implementation. 
Proposal 6.  Upon the reception of CHO with CPAC configuration, UE starts evaluating the CHO execution conditions for the candidate cell(s). And, UE may start evaluating the CPAC execution conditions for the candidate cell(s).
If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the CHO is triggered. After the CHO triggering, if at least one CPAC candidate cell configured by the CHO target cell satisfies the corresponding CPAC execution condition, UE performs conditional handover with SCG. Otherwise, UE can perform CHO only without SCG, to void MCG failure.
Proposal 7. After at least one CHO candidate cell satisfies the corresponding CHO execution condition, if at least one CPAC candidate cell configured by the CHO target cell satisfies the corresponding CPAC execution condition, UE performs conditional handover with SCG. Else,  UE performs conditional handover without SCG.
Execution of CHO with CPAC:

8/9. Upon triggering of CHO, the UE detaches from the S-MN, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRCReconfigurationComplete* message to the T-MN. 
If CHO with CPAC is triggered, the above RRCReconfigurationComplete* message can carry a contained RRCReconfigurationComplete** message, which indicates T-MN that CPAC is triggered. UE applies the stored corresponding configuration for that selected candidate PSCell, synchronises to that candidate PSCell. 
Proposal 8. UE sends RRCReconfigurationComplete* message to the T-MN which includes a contained RRCReconfigurationComplete** message to the T-SN if CHO with CPAC is triggered.

10. After receiving the RRCReconfigurationComplete* message, T-MN informs the SN of the selected PSCell candidate via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete** message.
Proposal 9. After receiving the RRCReconfigurationComplete* message for CHO with CPAC, T-MN informs the SN of the selected PSCell candidate via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete** message.
11-12c. T-MN informs the S-MN via HANDOVER SUCCESS message. S-MN sends the SN Release Request message  to S-SN. S-MN sends the HANDOVER CANCEL message(s) to cancel the other CHO candidates in the T-MN(s).
13. The UE synchronizes to the PSCell indicated in the RRCReconfiguration* message applied in step 9.

14. The S-SN sends the Secondary RAT Data Usage Report message to the S-MN and includes the data volumes delivered to and received from the UE. The source MN sends the Secondary RAT Data Usage Report message to AMF to provide information on the used NR/E-UTRA resource.
15-16. Data forwarding and path switch procedures.
17. The T-MN initiates the UE Context Release procedure towards the S-MN.
3. Conclusion

Based on the discussion, we have the following proposals:
Proposal 1.  S-MN indicates T-MN that CHO with CPAC is allowed when requesting CHO.
Proposal 2. In case of CHO with CPAC, it’s T-MN to initiate CPAC. T-MN decides the CPAC execution conditions .
Proposal 3.  T-MN sends CHO response (HO REQUEST ACKNOWLEDGE) which may include CPAC configuration.
Proposal 4. It’s S-MN to send an RRCReconfiguration message for CHO with CPAC to the UE.  The construction of the final CHO with CPAC message is FFS.

Proposal 5. UE confirms the reception of RRCReconfiguration message by sending an RRCReconfigurationComplete message to the source MN, which does not include a contained RRCReconfigurationComplete message to T-MN or T-SN.

Proposal 6. Upon the reception of CHO with CPAC configuration, UE starts evaluating the CHO execution conditions for the candidate cell(s). And, UE may start evaluating the CPAC execution conditions for the candidate cell(s).

Proposal 7. After at least one CHO candidate cell satisfies the corresponding CHO execution condition, if at least one CPAC candidate cell configured by the CHO target cell satisfies the corresponding CPAC execution condition, UE performs conditional handover with SCG. Else,  UE performs conditional handover without SCG.

Proposal 8. UE sends RRCReconfigurationComplete* message to the T-MN which includes a contained RRCReconfigurationComplete** message to the T-SN if CHO with CPAC is triggered.

Proposal 9. After receiving the RRCReconfigurationComplete* message for CHO with CPAC, T-MN informs the SN of the selected PSCell candidate via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete** message.
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