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1	Introduction
In Rel-16, CPC has been introduced in case of SN-initiated intra-node case. In Rel-17, the cases of CPC have been extended to SN-initiated inter-node CPC and MN-initiated inter-node CPC. However, how to cancel CPC/CPA when SN is released is not captured anywhere in the specification, which may cause different interpretations among vendors.
In this paper, we would further discuss and provide the corresponding specification changes.
[bookmark: _Ref178064866]2	Discussion
Considering the interaction between SN release and CPC cancel, there could be various combinations. Details are given below.
Case 1: MN-initiated CPC followed by an MN-initiated S-SN release
UE
MN
S-SN
TC-SN
SN Addition Request
UE is configured with CPC
SN Release Request
SN Release Request Ack (release MR-DC)
No DC, no CPC
SN release request (cancel CPC)
SN release request Ack (cancel CPC)
SN Addition Request Ack
RRCReconfiguration
RRCReconfigurationComplete
RRCReconfiguration
RRCReconfigurationComplete













Figure 1. Example signaling for MN-initiated CPC followed by an MN-initiated S-SN release
In the above figure, it shows that MN generates an RRCReconfiguration* per PSCell target candidate and determines MCG MeasConfig for CPC and mapped conditions. UE is successfully configured with CPC, however MN may decide to release MR-DC, i.e., release the S-SN, before CPC is executed. In that case, MN should cancel CPC to the target candidate SN as well. From procedure point of view, upon reception of an SN Release Request ACK from the S-SN, the MN cancels CPC with target candidate SN(s) if CPC is configured.

Case 2: SN-initiated CPC followed by an MN-initiated S-SN release
UE
MN
S-SN
TC-SN
SN Addition Request
UE is configured with CPC
SN Release Request
SN Release Request Ack (release MR-DC)
No DC, no CPC
SN release request (cancel CPC)
SN release request Ack (cancel CPC)
SN Change Required
SN Change Confirm
RRCReconfiguration
RRCReconfigurationComplete
RRCReconfiguration
RRCReconfigurationComplete
SN Addition Request Ack

















Figure 2. Example signaling for SN-initiated CPC followed by an MN-initiated S-SN release
In this case, upon reception of an SN Release Request ACK from the S-SN (to release MR-DC), the MN should cancel CPC with target candidate SN(s) if CPC is configured.

Case 3: MN-initiated CPC followed by an SN-initiated S-SN release
UE
MN
S-SN
TC-SN
SN Addition Request
UE is configured with CPC
SN Release Required (release MR-DC)
SN Release Confirm
No DC, no CPC
SN release request (cancel CPC)
SN release request Ack (cancel CPC)
SN Addition Request Ack
RRCReconfiguration
RRCReconfigurationComplete
RRCReconfiguration
RRCReconfigurationComplete











Figure 3. Example signaling for MN-initiated CPC followed by an SN-initiated S-SN release
Upon reception of SN Release Required message from the S-SN (to release MR-DC), the MN also needs to cancel CPC with target candidate SN(s) if CPC is configured as shown in the red box.

Case 4: SN-initiated CPC followed by an SN-initiated S-SN release
UE
MN
S-SN
TC-SN
SN Addition Request
UE is configured with CPC
SN Release Required (release MR-DC)
SN Release Confirm
No DC, no CPC
SN release request (cancel CPC)
SN release request Ack (cancel CPC)
SN Change Required
SN Change Confirm
RRCReconfiguration

SN Addition Request Ack
RRCReconfiguration
RRCReconfigurationComplete
RRCReconfigurationComplete















Figure 4. Example signaling for SN-initiated CPC followed by an SN-initiated S-SN release
Similar as Case 3, Upon reception of SN Release Required message from the S-SN (to release MR-DC), the CPC needs to be cancelled with target candidate SN(s) as shown in the red box. In addition, cancellation of CPA case applies as well.
Regarding the UE behaviour, it has been specified in TS 38.331 that UE shall release also the CPC configuration when the source SN is released. Therefore it also justifies that the MN needs to release the candidate SNs, though the part in stage-2 is missing.
[bookmark: _Toc100929559][bookmark: _Toc60776761]5.3.5.4	Secondary cell group release
The UE shall:
1>	as a result of SCG release triggered by E-UTRA (i.e. (NG)EN-DC case) or NR (i.e. NR-DC case):
2>	reset SCG MAC, if configured;
2>	for each RLC bearer that is part of the SCG configuration:
3>	perform RLC bearer release procedure as specified in 5.3.5.5.3;
2>	for each BH RLC channel that is part of the SCG configuration:
3>	perform BH RLC channel release procedure as specified in 5.3.5.5.10;
2>	release the SCG configuration;
2>	if CPC was configured:
3>	remove all the entries within VarConditionalReconfig, if any;
2>	stop timer T310 for the corresponding SpCell, if running;
2>	stop timer T312 for the corresponding SpCell, if running;
2>	stop timer T304 for the corresponding SpCell, if running.
NOTE:	Release of cell group means only release of the lower layer configuration of the cell group but the RadioBearerConfig may not be released.

[bookmark: _Toc118410472]In all the cases shown above, the configured CPC/CPA needs to be cancelled when either MN or SN initiates the release of MR-DC. This is well acknowledged by RAN3.

Current stage-3 specifications would be able to support the individual procedures for CPC and MR-DC, though the interaction explained above is not captured anywhere. And such interaction is important while CPC feature is implemented with MR-DC. Therefore, the signaling flows should be clarified in stage-2 to avoid any potential interoperability issue. Also some comments were raised about the other combination of features, for example, CHO+MR-DC. This should be discussed based on the latest agreed signaling flows by RAN2. These two cases should be discussed in separate topics.
[bookmark: _Toc118410473]Cancellation of CHO when SN is released would be discussed in another thread. This should not be the showstopper of this discussion.

As mentioned last meeting, two ways can be considered when adding the interaction between cancellation of CPA/CPC and the release of SN. Either a new signaling flow is added, or a new note is introduced. In general, a less impact approach is preferred. 
[bookmark: _Toc110368140][bookmark: _Toc110368156][bookmark: _Toc110368141][bookmark: _Toc110368157][bookmark: _Toc110368142][bookmark: _Toc110368158][bookmark: _Toc110368143][bookmark: _Toc110368159][bookmark: _Toc118410372]RAN3 to agree the CR to TS 37.340 in [1], i.e., add notes to clearly describe how the CPC cancellation works when MR-DC is released.
The draftCR is provided in [1].
Conclusion
In the previous sections we made the following observation: 
Observation 1	In all the cases shown above, the configured CPC/CPA needs to be cancelled when either MN or SN initiates the release of MR-DC. This is well acknowledged by RAN3.
Observation 2	Cancellation of CHO when SN is released would be discussed in another thread. This should not be the showstopper of this discussion.
In this paper we propose:
Proposal 1	RAN3 to agree the CR to TS 37.340 in [1], i.e., add notes to clearly describe how the CPC cancellation works when MR-DC is released.
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