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1. Introduction

The WI of MR-DC and CA Enhancements [1] includes the objective of fast SCell access. Based on earlier discussions in RAN1 and RAN2, two solutions are envisioned, one is SCell dormancy, and the other is fast activation based on temporary RS. In RAN4#92, it was agreed [2] that RAN4 will define RRM requirements for both when the features are defined by RAN1 and RAN2.

In RAN4#92bis, RAN4 discussed the potential RRM requirements for SCell dormancy based on RAN1 LS, and a reply LS [3] was approved, with the following agreements.

	RAN4 sees it feasible to use the BWP switch framework for defining the transition between ‘dormancy’ and ‘non-dormancy’ behaviour and related latency requirements. 

RAN4 only discussed change in PDCCH monitoring and CSI-RS reporting configuration when changing from dormancy behaviour to non-dormancy behaviour.

· RAN4 is still discussing if the existing latencies defined for DCI-based BWP switching are adequate for transition between ‘dormancy’ and ‘non-dormancy’ behaviour.

· The interruption time has not been discussed.


In RAN1#98bis, some agreements were made related to SCell dormancy, which makes it possible for RAN4 to discuss the requirements. However, there was still no agreements on the temporary RS based fast SCell activation, so RAN4 can yet discuss the requirements for it.
In this paper we will provide our views on RRM requirements for SCell dormancy.
2. Discussion
In RAN1#98bis, the following agreements are made regarding SCell dormancy. 

	Agreements:

· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS

· The explicit information field is configurable within a range of 0 to X1 bits

· X1 <<15

· FFS whether to use BWP framework for transitioning from dormany to non-dormancy

· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition

· When the UE is in the Active Time, for the L1 based mechanism for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells, an explicit information field is newly introduced to at least DCI formats 0-1 and 1-1 for the primary cell

· The explicit information field is configurable within a range of 0 to X2 bits

· X2 <<15

· FFS whether to use BWP framework for transitioning from dormany to non-dormancy or vice versa

· FFS The DCI formats may or may not schedule data (if supported w/o data, the value of X2 can be separately discussed)

· FFS DCI formats 0-0 and 1-0

· FFS the impact of CIF if any
Agreements:

· For the L1 based Scell dormancy indication sent on primary cell within active time

· UE is configured with at least two BWPs for an Scell

· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell

· FFS definition of dormant BWP

· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay

· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)
Agreements:

· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH

· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells

· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 

· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]

· Note: X1 is upper bound.

· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration


Based on the RAN1 agreements, it can be seen that the switching between dormancy and non-dormancy behaviour on an SCell is based on BWP, i.e. a dormant BWP will defined for the SCell, and 
· When network wants the UE to perform dormancy behaviour on the SCell, it will indicate the UE to switch to the dormant BWP (from a normal BWP)

· When network wants the UE to perform non-dormancy behaviour on the SCell, it will indicate the UE to switch from the dormant BWP (to a normal BWP)

This is aligned with RAN4 understanding in [3]. Although the signalling for the switching between dormancy and non-dormancy is different for within active time and when outside active time, both are based on DCI, so the framework for DCI based BWP switching requirements should be re-used when RAN4 defines the delay and interruption requirements for the switching.
Proposal 1: RAN4 to define the delay and interruption requirements for switching between dormancy and non-dormancy based on DCI based BWP switching requirements.

On the exact requirements, we think at least the current DCI based BWP switching requirements can be re-used. On the other hand, it further depends on the RAN1 conclusion on dormant BWP, i.e. what BWP parameters are changed when switching to/from dormant BWP. For example, if the only change is PDCCH monitoring configuration, UE may be able to do the switching faster than normal BWP switching. 
Proposal 2: RAN4 to define the exact requirements for switching between dormancy and non-dormancy based on RAN1 conclusion on dormant BWP.

Based on RAN1 agreements, network may trigger the switching between dormancy and non-dormancy for a group of SCells with one bit. It means UE needs to perform BWP switching on multiple SCell. This is another aspect to consider when defining the exact requirements for the switching, since the BWP switching on multiple serving cells are currently under discussion in RRM Enhancement WI.
Proposal 3: When defining the exact requirements for switching between dormancy and non-dormancy RAN4 to should take into account the requirements for BWP switching on multiple cells.
Besides the delay and interruption for switching between dormancy and non-dormancy, RAN4 also needs to define the interruption requirements for CSI and RRM measurement when UE is in SCell dormancy. Similar as SCell dormant state defined in LTE euCA, UE may switch off the RF chain for the SCell when UE is performing dormancy behaviour on the SCell for power saving. UE needs to switch on the RF chain when it needs to perform CSI and RRM measurement for the SCell, and it may cause interruptions to other serving cells in non-dormancy due to pulling. 
The exact interruption requirements also depends on RAN1 conclusion on dormant BWP.
Proposal 4: RAN4 to define interruption requirements for CSI and RRM measurement when UE is in SCell dormancy. 
3. Conclusions

In this paper we provided our views on RRM requirements for SCell dormacy.
Proposal 1: RAN4 to define the delay and interruption requirements for switching between dormancy and non-dormancy based on DCI based BWP switching requirements.

Proposal 2: RAN4 to define the exact requirements for switching between dormancy and non-dormancy based on RAN1 conclusion on dormant BWP.

Proposal 3: When defining the exact requirements for switching between dormancy and non-dormancy RAN4 to should take into account the requirements for BWP switching on multiple cells.

Proposal 4: RAN4 to define interruption requirements for CSI and RRM measurement when UE is in SCell dormancy. 
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