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1. Introduction
At NR MR-DC work item one of the objectives is efficient and low latency serving cell configuration/activation/setup with the intention to improve/highlight NR experience through high capacity cells accessing time reduction. RAN1 and RAN2 have already had some investigation on this area and two solutions are available: direct SCell activation and SCell dormancy. In general the SCell dormancy was briefly discussed at a few previous RAN4 meeting, partially due to lack of RAN1/2 conclusions. 
At RAN4 94e meeting the RRM requirement on SCell dormancy was discussed and at this contribution, we provide our considerations on this topic.

2. Discussion
One the SCell dormancy, the following agreements were achieved during RAN2 109e meeting:
Agreements [AT109e][046][DCCA]

· Performing periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on other cell (i.e., sPCell or non-dormancy SCell) is supported”. Aperiodic CSI reporting (no matter it is triggered via self-carrier scheduling or cross-carrier scheduling, no matter it is transmitted on dormant SCell or on other non-dormant SCell) is not supported. 
· The pdcch-ConfigCommon IE, sps-Config IE are not configured for dormant BWP and CSI-RS configuration can be configured for dormant BWP

· To support beam management in dormancy SCell: 
-       The tci-StatesToAddModList in pdsch-Config IE can be configured for the dormant BWP.
-       if PDSCH-Config is configured in dormant BWP, the UE only applies the TCI state, and doesn’t apply other configurations.
-       pdsch-ConfigCommon IE are not configured for dormant BWP;

· The BFR is supported for the dormant BWP and BFR procedure follow the R16 eMIMO agreements. Both radioLinkMonitoringConfig IE and BeamFailureRecoverySCellConfig can be configured for dormant BWP for beam failure detection purpose.

· UE will not monitor the PDCCH for the Scell (i.e. for cross-carrier scheduling) when the scheduled SCell is in dormancy.

· L1 based mechanism agreed in RAN1 can only apply to activated SCell. The UE should ignore the dormancy indication in DCI for deactivated SCell.

· Network will configure the BWP id via RRC to be activated BWP upon transition from dormancy to non-dormancy (does not reuse the firstActiveDownlinkBWP-Id in RRC).

· To support SCell group configuration in RRC:
-       At most 2 sets of Scell group configuration are supported in RRC signalling, i.e. Scell-groups-for-dormancy-outside-active-time and Scell-groups-for-dormancy-within-active-time as defined in RAN1.
-       One Scell could be configured only in one Scell group of the outside active time Scell Groups. One Scell could be configured only in one Scell group of the inside active time Scell Groups
-       Only Scell configured with dormant BWP can be configured in the dormancy Scell group.

The following agreements were achieved at RAN4 94e meeting:

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
RAN4 initially defines dormancy switch delay requirements for one SCell after which RAN4 will define dormancy switch delay requirements when multiple SCells change between dormancy and non-dormancy

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
· Discuss the UE requirements for dormancy SCell
· 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
Before any analysis we would like to provide information regarding the two aspects: 1) the mechanism on how the transition between dormancy SCell and non-dormancy SCell works; 2) the behaviour of SCell when it is at dormant state based on RAN1/2 agreements, some summary could also be found at [3, 4, 5].  
Based on the RAN1 design, the switching between dormancy and non-dormancy state of an SCell is based on the BWP switch, i.e. switch between a dormant BWP and a non-dormant BWP. A SCell is indicated to enter dormancy state, i.e., from a non-dormant BWP to a dormant BWP via a command from the PCell. That command can be sent inside active time through DCI or outside active time through WUS. 
From previous and latest RAN2’s agreement, a dormant SCell will not monitor PDCCH however will still perform periodic or semi-persistent CSI measurements, support beam management, BFR etc. From these aspects it can be identified that the major difference between dormant and non-dormant SCell is whether monitors PDCCH. It was discussed at [6] that UE RRM requirements for dormancy SCell could follow active SCell RRM requirements and we think this opinion is reasonable based on aforementioned dormancy SCell behaviour. 
Proposal 1: UE RRM requirements for dormancy SCell can follow corresponding active SCell requirements. 
The transition between dormancy and non-dormancy state and vice versa will be based on current DCI/timer based BWP switching framework. It should be noted that the current Rel-15 DCI/timer based BWP switch requirements apply at the same cell, which is also pointed out by [3], whereas the transition command between dormancy to non-dormancy is received at PCell and the corresponding BWP switch is executed at SCell. However even the implementation mechanism is slightly different, same as [3] we do not see strong reason to add any extra time for delay requirement since the baseband processing time has already been absorbed in the current BWP delay requirement. Of course, further investigation is not precluded if necessary. 
At previous meeting two options were considered for the dormancy BWP switch delay requirements although other options are not precluded. Based on the procedure of the mechanism it is a pure BWP switch process hence the Rel-15 BWP switch requirement should be re-used, i.e., using option 1 for dormancy BWP switch requirement and we have the following proposal:

Proposal 2: Using option 1 for dormancy BWP switch requirement and we have the following proposal, i.e., re-use existing Rel-15 BWP switch delay requirements
RAN4 should also consider to define the interruption requirement during the transition between dormancy and non-dormancy state. The current Rel-15 interruption applies to the case that the BWP switch is performed on a single CC. For a single dormancy to non-dormancy transition or vice versa on one particular SCell, although the command is received at PCell, we think the Rel-15 interruption requirement can still be used for this case. When the transition between dormancy and non-dormancy are required over multiple SCells, the corresponding switch and interruption requirements should follow that of the BWP switch requirements over multiple cells. 
Proposal 3: For a single dormancy to non-dormancy transition or vice versa on one particular SCell, the interruption period on other active serving cells can reuse the current Rel-15 interruption requirement. 
Proposal 4: When the transition between dormancy and non-dormancy are required over multiple SCells, the corresponding switch and interruption requirements should follow that of the BWP switch requirements over multiple cells. 

3. Conclusion
In this contribution, we provide our considerations on Scell dormancy RRM requirement and have the following proposals:
Proposal 1: UE RRM requirements for dormancy SCell can follow corresponding active SCell requirements. 
Proposal 2: Using option 1 for dormancy BWP switch requirement and we have the following proposal, i.e., re-use existing Rel-15 BWP switch delay requirements

Proposal 3: For a single dormancy to non-dormancy transition or vice versa on one particular SCell, the interruption period on other active serving cells can reuse the current Rel-15 interruption requirement. 
Proposal 4: When the transition between dormancy and non-dormancy are required over multiple SCells, the corresponding switch and interruption requirements should follow that of the BWP switch requirements over multiple cells. 
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