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1. Introduction

RAN2 has triggered an email discussion on multiple DRX configurations in CA scenario. 
Assuming that it is acceptable in RAN2, this contribution introduces further considerations. 
Since RAN2 may be able to accept a simple solution, a simplest approach should be adopted for each consideration.
2.
Discussion
2.1 UE Operations Impacted by DRX Cycle
The UE operations such as RLM, link recovery and intra-/inter-frequency measurements are affected by DRX cycle. For instance, when DRX is configured, the RLM evaluation period requirement gets different at the DRX cycle of 320 ms as in the following tables from TS38.133. It is similar for the link recovery and intra-/inter-frequency measurements.
Table 8.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1

	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10*P)*TSSB)
	Max(100, Ceil(5*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(15*P)*Max(TDRX,TSSB))
	Max(100, Ceil(7.5*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(10*P)*TDRX
	Ceil(5*P)*TDRX

	NOTE:    TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.


Table 8.1.2.2-2: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR2

	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10*P*N)*TSSB)
	Max(100, Ceil(5*P*N)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(15*P*N)*Max(TDRX,TSSB))
	Max(100, Ceil(7.5*P*N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(10*P*N)*TDRX
	Ceil(5*P*N)*TDRX

	NOTE:    TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.


If multiple C-DRX configurations can be provided in CA, RAN2 needs to clarify which set is applicable for each use case, i.e. RLM, link recovery and intra-/inter-frequency measurements. 
For example, if multiple C-DRX configurations can be provided in CA, 
· The requirement on RLM is based on DRX cycle applied to PCell,
· The requirement on link recovery is based on DRX cycle applied to corresponding serving cell,
· The requirement on intra-frequency measurement is based on DRX cycle applied to corresponding serving cell and
· The requirement on inter-frequency measurement is based on DRX cycle indicated in MO, or applied to PCell
Proposal 1: RAN2 to clarify UE operations affected by DRX cycle.
2.2 (Long) DRX Command MAC CE

RAN2 has discussed if the new secondary DRX group has the short DRX cycle only or both (i.e. short and long DRX). If both cycles can be configured, new (Long) DRX Command MAC CEs corresponding to the new cycles may be required. Assuming that the secondary DRX group can have short and long DRX cycle, the following options can be considered: 
· Option 1: separate DRX Command MAC CE/Long DRX Command MAC CE with new LCIDs, for instance, 

· Option 1-1: existing DRX Command MAC CEs correspond to a DRX cell group (e.g. including PCell or FR1 C-DRX configuration), and new DRX Command MAC CEs to other DRX cell group (e.g. not including PCell or FR2 C-DRX configuration), or
· Option 1-2: existing DRX Command MAC CEs correspond to the C-DRX configuration applied to the serving cell where the MAC CE is transmitted, and new DRX Command MAC CEs to another C-DRX configuration.
· Option 2: No new MAC CEs, just depending on the serving call carrying DRX Command MAC CE, for instance,

· If a (Long) DRX Command MAC CE is received via one of serving cells corresponding to FR1 C-DRX configuration, it intends to switch DRX cycle of the FR1 C-DRX configuration, and 
· If a (Long) DRX Command MAC CE is received via one of serving cells corresponding to FR2 C-DRX configuration, it intends to switch DRX cycle of the FR2 C-DRX configuration.
Even if the new secondary DRX group has the short DRX cycle only, new kind of MAC CEs could be needed to quickly activate and deactivate secondary DRX group.
Proposal 2: RAN2 to clarify if additional MAC CE is needed.
2.3 Signalling Details
In the current specification, if drx-ShortCycle is configured, the value of the long DRX cycle shall be a multiple of the short DRX cycle value. If the new secondary DRX group has the short DRX cycle only, RAN2 needs to clarify whether to follow the restriction for the new short DRX cycle, i.e. the value of the long DRX cycle is also a multiple of the new short DRX cycle value.
Proposal 3: RAN2 to clarify the restriction for new short DRX cycle. 
2.4 Relation with WUS

In the last meeting, RAN1 and RAN2 made the agreement that WUS is not applicable with the short DRX. 
There would be a case that the long DRX cycle is configured for a DRX group, and the short DRX cycle is configured for another DRX group. In that case, RAN2 needs to define how to perform WUS operation. Then a few options can be considered:
· WUS is not applicable when the short DRX cycle is configured to the DRX group including PCell or 
· WUS is not applicable when the short DRX cycle is configured to both DRX groups (i.e. WUS is applicable for the DRX group with the long DRX cycle.
Proposal 4: RAN2 to clarify UE behaviour when WUS is configured.
3. Conclusion
It is suggested that 
Proposal 1: RAN2 to clarify UE operations affected by DRX cycle.

Proposal 2: RAN2 to clarify if additional MAC CE is needed.
Proposal 3: RAN2 to clarify the restriction for new short DRX cycle. 
Proposal 4: RAN2 to clarify UE behaviour when WUS is configured.
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