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1. Introduction

In RAN4#94-e, the RRM requirements for SCell dormancy were discussed and the outcomes are captured in the WF [1]. It is agreed that

	RAN4 to define UE requirements for:
· BWP switch delay from dormancy to non-dormancy
· BWP switch delay from non-dormancy to dormancy
RAN4 to define UE dormancy switch delay requirements for:
· DCI based switch
· Timer based switch
RAN4 defines UE dormancy switch delay requirements for:

· Scheduled DCI dormancy switch indication

· Non-scheduled dormancy switch indication

· WUS indicated dormancy switch indication


Based on our understanding, the remaining issues include
· Delay requirements for switching between dormancy and non-dormancy
· Interruption requirements for switching between dormancy and non-dormancy and CSI/RRM measurement during dormancy 
In this paper, we will provide our views for the above issues.
2. Discussion
2.1. Switching delay
In [1] it is agreed that

	Dormancy BWP switch delay requirements to be discussed further:
· Option 1: Re-use existing Rel-15 BWP switch delay requirements
· Option 2: Type-1 Rel-15 BWP switch delay requirements apply with conditions,
· otherwise Type-2 BWP switch delay requirements apply
· RAN4 to discuss further the possible conditions for when Type-1 BWP switch delay applies.
·  Other options not precluded


Based on RAN1 and RAN2 agreements, the switching between dormancy and non-dormancy is achieved via DCI and timer based BWP switching, so one straightforward way to define the delay requirements for transition between dormancy and non-dormancy is to re-use the current BWP switching delay requirements. 

However, it would be desirable to shorten the transition delay if the configuration between a regular BWP and a dormant BWP only differs in

· PDCCH monitoring configuration

· As agreed by RAN2, the dormant BWP is not configured with PDCCH monitoring

· CSI reporting configuration

· As SCell dormancy is targeting power saving, it is likely that the CSI reporting periodicity is larger on dormant BWP compared to regular BWP

We understand this is a quite valid use case, i.e. when network intends to enable UE power saving, it could configure a dormant BWP which is copying the configurations of the normal BWP except for the above two configurations. It should also be noted that the transition delay between dormancy and non-dormancy, especially from dormancy to non-dormancy, will impact the usability of the SCell. The shorter the delay is, the more likely is the network to move UE into dormancy, and the more power saving gain UE can get. 

On the other hand, as the baseband change in BWP switching only involves PDCCH monitoring and CSI reporting configurations, UE should be able to finish the switching faster than normal BWP switching, which e.g. involves RF and SCS changes. In our view, the current delay requirements defined for type-1 UE capability, i.e. 600us, is a reasonable value. 

Based on above analysis, our suggestion on the delay requirements for the transition between dormancy and non-dormancy is

Proposal 1: UE shall finish the transition between dormancy and non-dormancy on SCell within 

· current DCI/timer based BWP switching delay with type-1 capability, if the configuration between a regular BWP and a dormant BWP only differs in PDCCH monitoring and CSI-RS reporting configuration, 

· current DCI/timer based BWP switching delay, otherwise

2.2. Interruption 

In [1] it is agreed that

	· Discuss the UE interruption requirements for a dormancy SCell.
· FFS: interruption due to Switching between SCell dormancy and non-dormancy 
· FFS: interruption due to CSI and RRM measurement when UE is in SCell dormancy
· Other requirements are not precluded


The switching between dormancy and non-dormancy is achieved via BWP switching, so in our view it is quite straightforward that the interruption requirements for DCI and timer based BWP switching apply.

Proposal 2: For switching between dormancy and non-dormancy, the interruption requirements for DCI and timer based BWP switching apply.

When UE is in dormancy, it may switch off the RF chain for the SCell to save power. In this case, when the measurement occasion for RRM and CSI measurement comes, UE needs to switch on the RF chain and in case of long sleep time also perform AGC search. Similar as for other SCell operation, 

· The RF re-tuning may cause interruption to all other active serving cells

· The AGC search may cause interruption to other active serving cells in the same band

Therefore, the interruption requirements for CSI and RRM measurement should be specified for SCell dormancy, otherwise UE needs to always keep the RF chain and the power saving gain would be compromised. 

On the other hand, the interruption should also be limited in order to not cause big impact to the system. It can be expected that if the interruption is too much, there would be little motivation for both network and UE to use this feature.
Based on above analysis, we suggest to specify the interruption requirements for CSI/RRM measurement during SCell dormancy, and similar as measurement for dormant SCell in LTE, the interruption rate (defined as percentage of interrupted slots) should be limited.

Proposal 3: RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy that the percentage of interrupted slots shall not exceed [x]%.

3. Conclusions

In this paper we provided our views on remaining issues in SCell dormancy requirements.
Proposal 1: UE shall finish the transition between dormancy and non-dormancy on SCell within 

· current DCI/timer based BWP switching delay with type-1 capability, if the configuration between a regular BWP and a dormant BWP only differs in PDCCH monitoring and CSI-RS reporting configuration, 

· current DCI/timer based BWP switching delay, otherwise

Proposal 2: For switching between dormancy and non-dormancy, the interruption requirements for DCI and timer based BWP switching apply.

Proposal 3: RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy that the percentage of interrupted slots shall not exceed [x]%.

4. Reference
[1]. R4-2002238, WF on UE RRM requirements for dormancy SCell, Nokia, Nokia Shanghai Bell
8
3

