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1. Introduction
In R2-114e meeting [1], the following agreement (working assumption) was reached. 
Working assumption (to clarify agreements 1-3 above)
1.	Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition
2.	S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates
3.	T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates
4.	S-SN is informed about which candidates were accepted/ rejected by T-SN
5.	S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
6.	S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e. solution#2). FFS whether nested procedure is supported
2. Discussion
As discussed in [2], for EN-DC, when SN uses FR2 band and SN directs a UE to run measurement, FR2 measurement gap needs to be configured by SN. When S-SN send SN Addition Request to T-SN, and T-SN is unable to secure resources and the candidate cell is not accepted, the measurement gap is no longer needed and must be removed. If the unnecessary measurement gap is not removed, the UE will not be able to transmit data between the gaps, which may lead to throughput degradation between UE and NW. Therefore, how to update the execution condition to avoid setting unnecessary measurement gaps is still under FFS. 
[bookmark: _GoBack]Observation 1: If T-SN fails to accept the candidate cells selected by S-SN in the Conditional PSCell change, UE may set up an unnecessary measurement gap. During the measurement gap, UE is unable to transmit data, which may lead to degradation of UE throughput. 
To solve this problem, two solutions are currently being discussed. The following Figure1 Procedure is discussed as solution#1.
[image: ]
Figure1 Solution#1 for Conditional PSCell change procedure
In solution#1, SN configuration replacement procedure is being considered. After S-SN receive SN change confirm (Message6 of Figure1), it checks the T-SN acceptance status of the candidate cell, and decides whether the execution condition and measurement configuration need to be updated.
After that, if update is needed, S-SN requests MN to update the RRC Reconfiguration using message9, and MN sends the RRC Reconfiguration to UE again. Message12 is Update request Ack for message9.
Regarding the SN configuration replacement in CPC, there is a related discussion in RAN3-111e meeting as shown in the following [3]:
FFS on how to support CPAC replace:
-	FFS: CPA replace：reuse the MN/SN initiated SN modification procedures.
-	FFS: MN initiated inter-SN CPC replace: reuse MN initiated SN modification and SN initiated SN modification procedures, together with SN release procedure.
-	FFS: SN initiated inter-SN CPC replace: reuse SN Change procedure, together with MN initiated SN modification and SN initiated SN modification procedures.
 To be continued...
Based on RAN3 discussion, for SN initiated inter-SN CPC replace, SN change procedure together with MN initiated SN modification is to be used. Since for SN change procedure, when MN receives the SN change required message, it triggers MN to send SN addition request message to other target SNs, in order to differentiate the SN configuration replacement with the legacy SN change procedure, it is necessary to include an S-SN configuration replacement indication in SN change required message to MN. In RAN3 112e-meeting, there is also discussion regarding to including CPC replace indication in SN required message, while RAN3 has no discussion on the detail of the S-SN configuration replace, it can be execution condition update or measurement config update indication from RAN2 point view. 
Observation 2: RAN3 discussed that for SN initiated inter-SN CPC replace, SN change procedure together with MN initiated SN modification is to be used.
Observation 3: In order to differentiate the SN configuration replace with the legacy SN change procedure, it is necessary to include an S-SN configuration replace indication in SN change required message sending to MN. The S-SN configuration replace indication could be execution condition update or measurement config update indication from RAN2 point view. 

Proposal 1: For SN initiated inter-SN CPC update, introduce an indication about the update of the execution condition or S-SN measurement config update in SN change required msg.

Another solution which is called solution#2 is also under discussion [4]. As shown in the following procedure, in step6, instead of SN change confirm, addition of new message6 and message7 is under consideration. Message6 contains the information of the candidate cell that T-SN accepted and S-SN sends the updated measurement configuration to MN, and MN sends an appropriate RRC Reconfiguration to UE based on T-SN acceptance status.
In this procedure of Figure2, if the candidate cells sent by SN change required (Message3 of Figure2) is same as the candidate cell which is accepted by T-SN in message5a or 5b, the waiting time to receive message7 before sending RRC Reconfiguration (Message8 of Figure2) becomes unnecessary and leads to delay.
Observation4: In the procedure of the solution#2, if the candidate cell sent by S-SN and the cell accepted by T-SN in the SN addition request Ack (Message 5a and 5b of Figure3) is same, there is no need to wait for message7 which causes a delay.
[image: ]
Figure2 Solution#2 for Conditional PSCell change procedure

To solve the issue mentioned above, one solution is making MN to check the candidate cell acceptance information of T-SN before sending message6 to S-SN
This proposal enables the MN to determine the necessity of waiting for message7 to be received.
For example, if the candidate cell and the accepted cell match, the MN can send RRC Reconfiguration to the UE without waiting for massage7 message about whether Update is required, thus reducing latency.
However MN cannot decode reconfiguration of T-SN which contains cell acceptance information.
So, we propose to introduce PSCell ID for managing PSCells in SN addition request Ack message that can be decoded by the MN for matching cells, e.g. which is out of RRC Reconfiguration structure. The PSCell ID could be associated with execution condition and cell group config in CG-config.
If the accepted PSCell ID in SN addition Ack message from T-SNs match the PSCell ID in SN required message, MN could directly build RRC reconfiguration and send it to UE.
If the accepted PSCell ID in SN addition Ack message from T-SNs does not match the PSCell ID in SN required message, and no FR2 measurement gap is configured by S-SN, MN could remove the unnecessary execution condition which can be associated with PSCell ID, build RRC Reconfiguration and sent it to UE. If FR2 measurement gap is configured and indicated by S-SN in SN change required message, MN could wait for execution condition and measurement config update by S-SN in message7. Since FR2 gap setup by SN does not happen so frequently, the enhanced procedure above could reduce the unnecessary delay between message 6 and 8 (as shown in figure2) for S-SN configuration update.
Proposal 2: Enable MN to match the candidate cell sent by S-SN and the accepted cell by T-SN based on PSCell ID, and determine the necessity of waiting for updated configuration msg from T-SN. 
Proposal 3: If the accepted PSCell ID in SN addition Ack message from T-SNs match the PSCell ID in SN required message, MN could directly build RRC reconfiguration and send it to UE.
Proposal 4: If the accepted PSCell ID in SN addition Ack message from T-SNs does not match the PSCell ID in SN required message, and no FR2 measurement gap is configured by S-SN, MN could remove the unnecessary execution conditions associated with unaccepted PSCell ID, build RRC Reconfiguration of accepted cells and send it to UE.
Proposal 5: If the accepted PSCell ID in SN addition Ack message from T-SNs does not match the PSCell ID in SN required message, and FR2 measurement gap is configured by S-SN, MN could wait for execution condition and measurement config update by S-SN. 
3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
Observation 1: If T-SN fails to accept the candidate cells selected by S-SN in the Conditional PSCell change, UE may set up an unnecessary measurement gap. During the measurement gap, UE is unable to transmit data, which may lead to degradation of UE throughput. 
Observation 2: RAN3 discussed that for SN initiated inter-SN CPC replace, SN change procedure together with MN initiated SN modification is to be used.
Observation 3: In order to differentiate the SN configuration replace with the legacy SN change procedure, it is necessary to include an S-SN configuration replace indication in SN change required message sending to MN. The S-SN configuration replace indication could be execution condition update or measurement config update indication from RAN2 point view. 

Proposal 1: For SN initiated inter-SN CPC update, introduce an indication about the update of the execution condition or S-SN measurement config update in SN change required msg.
Proposal 2: Enable MN to match the candidate cell sent by S-SN and the accepted cell by T-SN based on PSCell ID, and determine the necessity of waiting for updated configuration msg from T-SN. 
Proposal 3: If the accepted PSCell ID in SN addition Ack message from T-SNs match the PSCell ID in SN required message, MN could directly build RRC reconfiguration and send it to UE.
Proposal 4: If the accepted PSCell ID in SN addition Ack message from T-SNs does not match the PSCell ID in SN required message, and no FR2 measurement gap is configured by S-SN, MN could remove the unnecessary execution conditions associated with unaccepted PSCell ID, build RRC Reconfiguration of accepted cells and send it to UE.
Proposal 5: If the accepted PSCell ID in SN addition Ack message from T-SNs does not match the PSCell ID in SN required message, and FR2 measurement gap is configured by S-SN, MN could wait for execution condition and measurement config update by S-SN. 
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