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1. Introduction

The RRM requirements for SCell dormancy are discussed in RAN4#94-e-bis, and the outcomes are captured in the WF [1]. The remaining open issues are 
· Delay requirements for dormancy switching 
· Interruption requirements for dormancy switching 
· Interruption requirements for measurement during dormancy
In this paper we will provide our views on the remaining issues in SCell dormancy requirements.
2. Discussion
2.1. Switching delay
In [1] it is agreed that

	· RAN4 develops generic requirements using Rel-15 BWP switching delay requirements as baseline
· RAN4 will further study under which conditions w.r.t. parameter changes and system configurations a faster switching than in the baseline can be achieved
· For switching during active time, switching delay is the same for

· dormancy indication via DCI 0-1 and DCI 1-1, respectively

· dormancy indication via DCI 1-1 with indication per SCell group and indication per SCell, respectively

· For switching during active time, switching delay is the same for

· dormancy indication via DCI 0-1 and DCI 1-1, respectively

· dormancy indication via DCI 1-1 with indication per SCell group and indication per SCell, respectively

Interested companies are encouraged to provide further analyses on:

· Switching delay from dormancy to non-dormancy

· Including conditions under which switching can be faster than in the baseline

· Including whether to consider CSI reporting on top of the BWP switching delay

· Switching delay from non-dormancy to dormancy

· Including conditions under which switching can be faster than in the baseline


As dormancy switch is achieved via BWP switch, and the BWP switching delay only consists time for UE to do RF re-tuning and baseband adjustment, i.e. no time is allowed for sync, AGC or beam management, we do not see a reason to define different switch delays for dormancy to non-dormancy switch and non-dormancy to dormancy switch. In last meeting, some companies proposed to include CSI reporting time in dormancy to non-dormancy switch, however, in our view the CSI measurement and reporting is not required for switching from dormant BWP to regular BWP, and if from scheduling point of view the CSI reporting is needed, it should be introduced in RAN1 as a separate procedure than dormancy switch, but the requirements for dormancy switch delay doe not have to include this time. 
Another issue discussed in RAN4#94-e-bis is whether the dormancy switch delay is depending on the triggering method, e.g. whether X1/X2 and X3 should be same or can be different, where 

· X1 is the switch delay for DCI 0-1 and 1-1 based Group dormancy indication (Case-1)
· X2 is the switch delay for DCI 1-1 based dormancy indication without scheduling (Case 2)

· X3 is the switch delay for DCI 6-2 based dormancy indication in WUS
In RAN4#94-e-bis it has been agreed that X1=X2, while for X3 some companies commented that it may depend on the UE capability on minimum WUS gap. The issue is discussed in RAN1#100-e-bis, with the following working assumption:
	working assumption:
· The value of minimum time gap is decoupled with SCell dormancy indication.  
· Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
SCS (kHz)
Minimum Time Gap TminimumTimeGap(slots)
Value 1
Value 2
15
1
3
30
1
6
60
1
12
120
2
24



It can be seen that the minimum WUS gap is decoupled from the dormancy switch. In our understanding, the gap is the time for UE to switch internal parameters for PDCCH decoding and has nothing to do with BWP switch, so X3 should be defined same as X1/X2.
Proposal 1: RAN4 to define common switch delay requirements for 

· Dormancy to non-dormancy switch and non-dormancy to dormancy switch
· Dormancy switch with different triggering methods
As to the exact dormancy switch delay, in [1] it is agreed to define a generic requirements based on Rel-15 BWP switch delay. In our view, as Rel-15 BWP switch requirement does not have any limit on which parameters can diff between the two BWPs, for dormancy switch there should also be no limit on parameter difference.
Proposal 2: A generic dormancy switch delay requirement is defined by re-using Rel-15 BWP switch delay where any parameter can differ between regular BWP and dormant BWP.

In addition, 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

· CSI reporting configuration

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 regular 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, can be applied. 

Proposal 3: Rel-15 Type-1 BWP switch delay apply for dormancy switch if only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP.
2.2. Switching interruption
In [1] it is agreed 

	· Existing Rel-15 BWP change interruption requirements, except for zero interruption, serve as baseline for interruptions on PCell and other SCells due to switching of single SCell from dormancy to non-dormancy
· Existing Rel-15 BWP change interruption requirements, except for zero interruption, serve as baseline for interruptions on PCell and other SCells due to switching of single SCell from non-dormancy to dormancy
· RAN4 is to further study whether triggering outside or inside active time, certain BWP parameter changes, and UE capabilities call for other than baseline interruption requirements


As Rel-15 BWP switch interruption requirements are generic, i.e. it is not based on any configuration difference between the two BWPs, it can be re-used for dormancy switch triggered within DRX active time regardless of the parameter change or UE capability.
Proposal 4: Rel-15 BWP switch interruption requirements apply for dormancy switch triggered within DRX active time.
For dormancy switch triggered outside DRX active time, some companies commented there may be no interruption to active serving cells because the switch may occur outside DRX active time, i.e. before the next on-Duration. We understand RAN1 is discussing when UE can receive the WUS for dormancy switch and when it should start the switch. The RAN1 conclusion will impact how interruption requirements are defined in RAN4, so we suggest RAN4 to wait for RAN1 conclusion here.
Proposal 5: RAN4 to wait for RAN1 conclusions before defining interruption requirements for dormancy switch triggered outside DRX active time.

2.3. Measurement during dormancy
In [1] it is agreed
	· The UE is allowed to cause interruptions to communication with other serving cells due to measurements on dormancy SCell
· RAN4 will further study what requirements shall apply to the interruptions caused due to measurements during dormancy


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, and both may cause interruption to active serving cells.

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. Therefore, it is meaningful to define the limit on the percentage of interrupted slots, and we think 0.5% from LTE is a good starting point.

In RAN4#94-e-bis, some companies proposed to also define requirements on the interruption location and/or duration. In our view, this is unnecessary and will limit UE implementation. 

· The impact to system performance will be well controlled if the interruption rate is limited, and defining the interruption location/duration may not help the network. For example, even we define interruption location around the SMTC window, it does not mean network should avoid scheduling the UE around the SMTC window – the SMTC window may come with 40ms periodicity, but it is clear that UE will not cause interruption around every SMTC window (because the interruption rate would be exceeded).
· On the other hand, when UE switches on/off the RF and which RS is used for AGC are up to UE as long as the measurement requirements and interruption requirements are met. 

Proposal 6: RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].
3. Conclusions

In this paper we provided our views on SCell dormancy requirements.

Proposal 1: RAN4 to define common switch delay requirements for 

· Dormancy to non-dormancy switch and non-dormancy to dormancy switch

· Dormancy switch with different triggering methods

Proposal 2: A generic dormancy switch delay requirement is defined by re-using Rel-15 BWP switch delay where any parameter can differ between regular BWP and dormant BWP.

Proposal 3: Rel-15 Type-1 BWP switch delay apply for dormancy switch if only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP.
Proposal 4: Rel-15 BWP switch interruption requirements apply for dormancy switch triggered within DRX active time.
Proposal 5: RAN4 to wait for RAN1 conclusions before defining interruption requirements for dormancy switch triggered outside DRX active time.

Proposal 6: RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].
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