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1 Introduction 
RAN2 decided not to support simultaneously CHO (conditional handover) and CPC (conditional PSCell change) in R16 and asked RAN3 to define a network-based solution to avoid simultaneous CHO and CPC, refer to incoming LS R3-201511 [1] from RAN2: 
	Support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16. Leave it up to the network solution to ensure there is no simultaneous CHO and CPC configuration.
Up to RAN3 if/how to ensure no simultaneous CHO+CPC (e.g. OAM, etc.).


This paper proposed R16 solution (to avoid simultaneous CHO and CPC). 
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RAN2 has decided to support intra-SN CPC without MN impact. However, during such CPC, it is possible that MN is preparing a CHO. The concurrent CHO and CPC would lead to some race conditions, which we don’t have time to analyse and define solutions (if need) in R16. 
To avoid the simultaneous CHO and CPC, there are following potential solution options.

Solution 1: MN requests SN to enable/disable CPC
Before CHO, MN tells SN not to perform CPC by including “CPC disable” in X2/Xn SN Modification/Addition Request. After the CHO, target MN removes the CPC restriction by including “CPC enable” in SN Modification procedure.
Solution 2: SN informs MN before intra-SN CPC


Figure 1: SN informs MN of CPC
Step 1: When SN decides to perform CPC, SN sends SgNB Modification Required message to MN, including CPC target PSCell list. Including the CPC target PSCell list also tells MN that CPC will start.
If MN has no ongoing CHO and agree with the CPC, 
· If SN included CG-Config scg-CellGroupConfig (including the RRCReconfiguration message to UE) in SgNB Modification Request, MN sends it to UE in step 4 
· MN sends SgNB Modification Confirmation message to SN in step 6.
Otherwise, MN rejects the SN by SgNB Modification Refuse and not send RRC to UE. The MN decision may be based on shared configuration (UE baseband processing capability, UE band combination, UE power) or ongoing/planned CHO.
After CPC, SN tells MN CPC complete with the UE selected PSCell by SN initiated SN modification procedure, i.e. the PSCell change procedure as defined in section 10.6 of 3GPP TS 37.340.

MN initiated CPC cancelation 
During CPC, it is possible MN has urgent need for CHO. In this situation, MN can ask SN to cancel the ongoing CPC as shown in figure 2. 
MN can include “CPC cancel” in SN Modification Request message. SN shall send RRC Reconfiguration to UE to cancel the CPC. After that, SN sends SN Modification Request Acknowledge to MN including SCG configuration in CG-Config IE. When CPC-cancel is received, if the CPC is complete, the SCG configuration is the new configuration associated with UE selected PSCell. Otherwise, it is the old SCG configuration before CPC.
SN performs CPC cancel by sending RRCReconfiguration message to UE to remove the candidate PSCells.
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Figure 2: MN initiated CPC cancel
Solution 3: Up to network implementation
This issue can be left to implementation in R16, e.g. OAM as RAN2 LS said. This is technically feasible, e.g. the additional information of step 1 in solution 1 can be carried over OAM signaling.

3 Conclusions
Based on above analysis, following standard enhancements are proposed for R16.
Proposal 1: Adopt both solution 1 (MN requests SN) and solution 2 (SN requests MN) in R16.
Proposal 2 (for solution 2), add “CPC Target PSCell List” IE into SN Modification Required message, for 
· SN to notify MN of CPC
· MN to check and approve CPC.
Proposal 3 (for solution 1): Add new IE “CPC control” with values {“CPC enable”, “CPC disable” and “CPC cancel”} into SN Modification/Addition Request messages for MN to forbid CPC during CHO (solution 1).
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