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Introduction
This contribution considers remaining issues related to dormancy/non-dormancy UE operation on groups of SCells [1].

For SCell dormancy/non-dormancy indication outside Active Time, the following were agreed in RAN1#98bis.

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 dormancy 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 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
 

For SCell dormancy/non-dormancy indication inside Active Time, the following were agreed in RAN1#98bis and in the [98b-NR-24] email discussion.

Agreements:
· 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 dormancy 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)

Working assumption:
1. For the L1 based Scell dormancy indication sent on primary cell within active time 
0. Support the following two cases for the PDCCH with dormancy indication  
0. Case 1: The PDCCH schedules data for primary cell and also indicates dormancy for Scell(s)
0. X2=5 (Note: X2 is upper bound)
0. Discuss detailed design of explicit information field in DCI  and associated RRC signaling in RAN1#99
0. Case 2: The PDCCH indicates dormancy for Scell(s) without scheduling data
0. Discuss detailed design of explicit information field in DCI in RAN1#99
0. UE is indicated whether the PDCCH with dormancy indication is according to Case 1 or Case 2 
1. FFS details: e.g. a dedicated bit for the differentiation, a reserved combination of DCI fields etc.
1. Note: no new RRC signaling introduced specifically for this indication


SCell Dormancy outside Active Time
One FFS aspect is the number of bits - X1 = [5]. This directly relates to how many SCell groups can be addressed. Given that SCell dormancy is most beneficial for inter-band CA (SCells of a group to be in a same band), that inter-band CA can have up to about 5 SCell groups, and that the number of X1 bits is configurable (a network choice), it can be trivially concluded that X1=5.

Proposal 1: Confirm X1=5.


Another FFS aspect is the indication of dormancy (’non-dormancy-like’ to ’dormancy like’ transition). For the indication of whether a UE starts the drx-onDurationTimer, a simple mechanism of a binary indication is used. Although dormancy does not apply for the PCell and the UE may still be active for Tx/Rx for other purposes when indicated to not start the drx-onDurationTimer, this is roughly equivalent to indicating dormancy for the PCell. There is no apparent reason to have a different approach for indicating “non-dormancy” to “dormancy” transition. 

Proposal 2: A bit in the bit-map associated with a SCell group is used to indicate either “dormancy” or “non-dormancy” for the SCell group.


Another FFS aspect is whether to use BWP framework for transitioning from dormancy to non-dormancy. Although this would create a discrepancy with the indication for whether or not a UE starts the drx-onDurationTimer on the PCell (BWP framework is not used), it is useful to associate dormancy/non-dormancy transitions with different BWPs as it would be beneficial for the UE to have different configurations, e.g. for CSI reporting, between dormancy and non-dormancy behaviors. This would also result to a same design regardless of whether the UE is in or out of Active Time.

Proposal 3: A UE can separately configured DL/UL BWPs on SCells for operation with dormancy and for operation with non-dormancy.


SCell Dormancy inside Active Time
The most important use-case for switching SCells from dormancy to non-dormancy is from outside Active Time. When a gNB indicates to a UE to start the drx-onDurationTimer, data has already arrived for the UE and the gNB can also indicate to the UE to switch a number of groups of SCells to non-dormancy. Further if data has not arrived for the UE, the gNB will indicate to the UE to not start the drx-onDurationTimer and then if data arrives before the next monitoring occasion for the DCI format, the gNB is unable to reach the UE. Additionally, switching SCells to dormancy operation inside Active Time is of no particular benefit as the drx-onDurationTimer will expire and the SCells can be put to dormancy from outside Active Time for the next drx-onDuration. Therefore, the only case where support for SCell dormancy/non-dormancy indication inside Active Time can be argued to be of any benefit requires the following
a) Data has arrived prior to the start of the drx-onDurationTimer
b) The data is not enough to trigger the gNB to switch some groups of SCells to non-dormancy
c) Prior to the data being delivered to the UE and the drx-onDurationTimer is still running, there is a material increase of new data arriving and the gNB needs to switch additional groups of SCells to non-dormancy operation

Another realization could be that the PCell is without DRX configuration or that it has a very short DRX cycle. That can be applicable, for example, when the PCell is in FR1 and the groups of SCells are in FR2. However, in such case, it has been agreed in RAN1#98bis to include a field of X2 bits, at least to DCI formats 0_1 and 1_1, and the same functionality for dormancy/non-dormancy indication as outside Active Time can be achieved providing a fundamentally single design. 

Observation 1: Existing agreements can support dormancy/non-dormancy UE operation for groups of SCells with a single design for both inside and outside Active Time.

A working assumption was reached over email discussions after RAN1#98bis. There are several FFS and unknowns about it but the intention is to allow multiple ways to indicate dormancy/non-dormancy operation beyond what has already been agreed in RAN1#98bis. Aside of the certainty for additional specification/implementation requirements that are unclear if they can be self-contained, one problem with the working assumption is that it introduces multiple designs, with marginal tradeoffs, to perform the same functionality. This is against basic specification and implementation principles. Another problem is that there is already an agreement that allows for the targeted functionalities and the reason for additional agreements is questionable at best. 

Observation 2: In addition to certain but unclear impact on specifications/implementations, the working assumption introduces duplicated functionalities to ones provided by existing agreements without offering any material tradeoff.

Proposal 4: Do not confirm the working assumption from [98b-NR-24].
  

Several FFS aspects remain for the agreements from RAN1#98bis. One FFS aspect is the value of X2. For the same reasons as for determining the maximum number of X1 bits for indicating dormancy/non-dormancy outside Active Time, the maximum number of X2 bits can be the same as the maximum number of X1 bits, i.e. 5. Also, given that SCells will be indicated dormancy/non-dormancy operation in groups and SCell dormancy for UE power savings is primarily beneficial for groups in different bands, the SCell groups can be same for outside Actime Time and inside Active Time and separate configurations are not motivated. 

Proposal 5: X2 is same as X1 and a same configuration for SCell group applies inside and outside Active Time.


A dormant BWP does not need to be defined. Rel-15 allows a BWP to not have configuration of search space sets and different BWPs can have different configurations for other functionalities such as CSI reporting. An association of first/second BWP and dormancy/non-dormancy binary indication for an SCell is sufficient.

Observation 3: There is no need to define a dormant BWP or to introduce new configurations.


[bookmark: _GoBack]Another FFS aspect is whether a BWP switching delay is same for switching from dormancy to non-dormancy operation and for switching from non-dormancy to dormancy operation. In general, the switching delay from dormancy to non-dormancy operation can depend on the UE implementation and configurations of the BWP when the UE operation is in dormancy for an SCell. For example, depending on the CSI-RS measurement and CSI reporting periodicity on an SCell with dormant behavior, a UE may be able to switch quickly to non-dormancy operation for the SCell when the periodicity is small while the switching delay can be large when the periodicity is large (dormancy behavior for an SCell can approximate deactivated behavior). Therefore, the delay for switching from non-dormancy to dormancy operation for an SCell (or SCell group) can be as small as the delay for switching BWPs on a serving cell to as large as the delay for activating a deactivated SCell (minus some marginal delays such as the MAC CE processing delay). The delay for switching from non-dormancy to dormancy operation is of no particular interest and can be assumed to be the BWP switching delay.

Observation 4: The delay from switching from dormancy to non-dormancy operation can be in the range of the BWP switching delay to the SCell activation delay.


Another FFS aspect is whether indicating for dormancy/non-dormancy behavior is supported by DCI formats 0_0 and 1_0. There is no apparent need for this and it is actually contrary to the objective for the utilization of the compact DCI formats. 

Observation 5: Using DCI formats 0_1 and 1_1 for dormancy/non-dormancy indication of SCell groups is sufficient.


Another FFS aspect is the impact of CIF. There is no need for any such impact as a same design for dormancy/non-dormancy indication as from outside Active Time can be applicable. Also, if a UE is in dormancy operation for an SCell, relying on CIF from the scheduling cell for fast transition to non-dormancy operation can be problematic.

Observation 6: CIF is not relevant to dormancy/non-dormancy indication for UE operation on an SCell by a DCI format 0_1 or 1_1.


Another FFS aspect is whether the DCI format can schedule data. DCI formats 0_1 and 1_1 are UE-specific DCI formats used for scheduling PUSCH and PDSCH and the field of X2 bits does not impact this functionality. 

Observation 7: DCI format 0_1 or 1_1 can maintain their Rel-15 functionality when they also include a field indicating dormancy/non-dormancy UE operation for groups of SCells.


Conclusions
This contribution considered remaining issues for UE operation with dormancy/non-dormancy for groups of SCells and proposes the following.

Proposal 1: Confirm X1=5.

Proposal 2: A bit in the bit-map associated with a SCell group is used to indicate either “dormancy” or “non-dormancy” for the SCell group.

Proposal 3: A UE can separately configured DL/UL BWPs on SCells for operation with dormancy and for operation with non-dormancy.

Proposal 4: Do not confirm the working assumption from [98b-NR-24].

Proposal 5: X2 is same as X1 and a same configuration for SCell group applies inside and outside Active Time.


In addition, the following observations are made.

Observation 1: Existing agreements can support dormancy/non-dormancy UE operation for groups of SCells with a single design for both inside and outside Active Time.

Observation 2: In addition to certain but unclear impact on specifications/implementations, the working assumption introduces duplicated functionalities to ones provided by existing agreements without offering any material tradeoff.

Observation 3: There is no need to define a dormant BWP or to introduce new configurations.

Observation 4: The delay from switching from dormancy to non-dormancy operation can be in the range of the BWP switching delay to the SCell activation delay.

Observation 5: Using DCI formats 0_1 and 1_1 for dormancy/non-dormancy indication of SCell groups is sufficient.

Observation 6: CIF is not relevant to dormancy/non-dormancy indication for UE operation on an SCell by a DCI format 0_1 or 1_1.

Observation 7: DCI format 0_1 or 1_1 can maintain their Rel-15 functionality when they also include a field indicating dormancy/non-dormancy UE operation for groups of SCells.
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