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Introduction
One objective of R18 WI on Further NR Mobility Enhancements starts is NR-DC with selective activation of cell groups via L3 enhancement.
	To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.



This contribution provides some considerations on this objective from RRM perspective.
Discussion
In R17 conditional PSCell change (CPC)/conditional PSCell addition (CPA), UE has to release the CPC/CPA configuration when UE complete PCell change/addition. The aim of this R18 mobility enhancement objective is to enable subsequent CPC after SCG change without reconfiguration and re-initiation of CPC/CPA. So far RAN2 has some progress.
	RAN2 119bis
· Baseline procedure to support subsequent secondary cell group change (FFS if UE keeps all configurations or if those are indicated by the network, FFS support of nested configs):
a.	Step 1: when the execution condition of a CPC candidate PScell is met, a UE performs the execution of CPC towards this candidate PScell. 
b.	Step 2: After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, the UE continues evaluating the execution conditions of other candidate PScells. 
c.	Step 3: When the execution condition of a candidate PScell is met, the UE performs the execution of CPC towards this candidate PSCell.

· Confirm that “CPA” selective activation of cell groups will be supported for this WI objective




In the existing CPC/CPA requirements in RAN4, one shot (1st time) CPAC execution delay is specified where the starting point of the delay is receiving the CPAC handover command, and the ending point of the delay is the point that UE transmit PRACH preamble towards the target PSCell.  
For R18 CPA/CPC with subsequent CPC, UE executes the subsequent CPC autonomously rather than network-control triggering.
[image: ]
Figure.1 Timeline of subsequent cell group change 
Figure 1 provides the timeline of subsequent CPC. 
· At first UE is connecting to PSCell 0. When the execution condition of a CPC candidate PScell1 is met, UE performs the execution of CPC towards PSCell 1. This procedure is the same legacy CPC procedure. From legacy CPC delay perspective, the starting point is CPAC command is received, and the ending point is when UE transmits Preamble to PSCell1. This time period is denoted as T1. It shall be noted that the whole RACH procedure would be performed including MSG1~MSG5. The time duration from MSG1 to MSG5 is not considered in RAN4 CPC delay.
· After finishing the PSCell addition or change, the UE doesn’t release conditional configuration of other candidate PSCells for subsequent CPC, and the UE continues evaluating the execution conditions of other candidate PSCells. When the execution condition of candidate PSCell 2 is met, UE transmits preamble towards PSCell2. Herein T2 starts from RRC complete message (MSG5) for the 1st CPC procedure and ends when UE transmits Preamble to PSCell 2.
From defining core requirements perspective, the ending point of subsequent activation of SCG is uncontroversial, that is that UE starts the transmission of the new uplink PRACH channel towards the subsequent PSCell. The controversial issue is what the starting point is. There are two alternatives of the starting point:
- Alt. 1: when the CPAC command is received;
- Alt. 2: when the UE sends the RRC complete message for the 1st CPC/CPA procedure.
In Alt.1, two separate time durations need to be defined respectively, that’s T1 and T2. This is somewhat like R16 DAPS handover delay where Dhandover1 and Dhandover2 are individually specified. It shall be noted that the delay between Dhandover1 and Dhandover2 which comprises RACH procedure (from MSG1 to MSG5) and uncertainty time duration of receiving RRC message implying source cell release command are not specified. In Alt.1, T1 is the same as legacy CPC delay and T2 is new. In our understanding, as T1 has been verified in legacy requirements, it is no need to be re-verified. Therefore only T2 needs to be specified. Then this is Alt.2.
	6.1.3.2.1	DAPS handover delay
Procedure delays for the procedure that can command a DAPS handover are specified in TS 38.331 [2].
When the UE receives a RRC message implying handover, the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover1 seconds from the end of the last TTI containing the RRC command when UE is configured with dual active protocol stack handover.
	Dhandover1 = TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
Where:
	TRRC_procedure is the maximum RRC procedure delay as specified in clause 12 in TS 38.331 [2].
	Tsearch, TIU, Tprocessing, T∆ and Tmargin are defined in clause 6.1.1.2.2.
After successful RACH procedure of the target cell, when the UE receives an RRC message implying source cell release command, the UE shall accomplish the release actions specified in TS 38.331 [2] within Dhandover2.
	Dhandover2 = TRRC_procedure+ Tinterrupt2
Where:
	TRRC_procedure is the RRC procedure delay as specified in clause 12 in TS 38.331 [2].
	Tinterrupt2 is defined in clause 6.1.3.2.2.




Proposal 1: To specify subsequent CPC delay, the starting point is when the UE sends the RRC complete message for the 1st CPC/CPA procedure and the ending point is UE starts the PRACH transmission.
The legacy CPC delay is duplicated as below,
Tconfig_PSCell_Conditional = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
According to proposal 1, TRRC_delay is not needed in subsequent CPC delay. The description of existing TEvent_DU is supposed to be modified accordingly.
Proposal 2: The subsequent CPC delay can be defined as,
T = TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
where the existing description of TEvent_DU is supposed to be modified accordingly.
Conclusions
This contribution provides some consideration on the CPAC with subsequent CPC. 
Proposal 1: To specify subsequent CPC delay, the starting point is when the UE sends the RRC complete message for the 1st CPC/CPA procedure and the ending point is UE starts the PRACH transmission.
Proposal 2: The subsequent CPC delay can be defined as,
T = TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
where the existing description of TEvent_DU is supposed to be modified accordingly.
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