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1. Introduction
In RAN1#98bis meeting, the following was agreed regarding discussion in RAN1 on L1 based Scell dormancy [1].
	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)
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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
 


Moreover, after RAN1#98bis meeting, the following was agreed as working assumption via RAN1 email reflector discussion [2].
	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


In this contribution, we discuss and suggest remaining aspects to define Scell dormancy behaviour via L1 signalling inside Active Time and outside Active Time.

2. Discussion 
2.1. Dormancy indication inside Active Time
As we already showed our view via RAN1 email reflector discussion, we suggest confirming the working assumption as below for fast progress based on that agreement.
Proposal 1
Confirm the working assumption below.
1.  For the L1 based Scell dormancy indication sent on primary cell within active time 
1. 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
1. 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
As to details of switching to/from dormant BWP configured for the Scell based on 5 bit field, it is a simple way for a network controlling dormancy of each Scell or Scell group by each bit and we don’t see a much necessity of more flexibility than that. However, since a UE can be configured with number of BWPs larger than 2 in a cell, it should be decided how the UE selects active BWP by 1 bit. For this purpose, a UE may be configured with single ‘dormant BWP’ and one or more ‘normal BWP(s)’. Then we propose the following.
Proposal 2
For the switching to/from dormant BWP via L1 based Scell dormancy indication within active time, for case 1 (that is, dormancy indication with PDSCH scheduling)
· UE is configured with a single dormant BWP and one or multiples of normal BWP(s) for a Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘1’
· Configured dormant BWP is activated for the Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘0’
· One of the configured normal BWP(s) is activated for the Scell
· FFS which normal BWP (e.g. lowest BWP index, etc.)

For case 2 (without PDSCH scheduling), everything is FFS in the current discussion status. As explained in the RAN1 email reflector discussion, we don’t see a much need to introduce larger bit field for dormancy indication in case 2 than in case 1. Moreover, it seems to introduce unnecessary complexity in the specifications if we define different interpretations of the existing fields in a DCI format depending on whether the DCI schedules PDSCH or not. Therefore, we suggest the followings.
Proposal 3
For the switching to/from dormant BWP via L1 based Scell dormancy indication within active time, for case 2 (that is, dormancy indication without PDSCH scheduling)
· X2 value is same with that for case 1 (Note: X2 is upper bound)
· The size of the configured explicit field is same with that for case 1
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘1’
· Configured dormant BWP is activated for the Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘0’
· One of the configured normal BWP(s) is activated for the Scell
· FFS which normal BWP (e.g. lowest BWP index, etc.)
· The dormant BWP and normal BWP(s) configured for a Scell for case 2 are same with those for case 1
· FFS how to differentiate case 1 and case 2

When the UE receives a PDCCH with dormancy indication field, the UE may need to give a feedback to the gNB so that the gNB can be sure if the UE has received the dormancy indication. There are two cases, that is, dormancy indication in DCI format 1-1 and dormancy indication with DCI format 0-1.

UE feedback for dormancy indication in DCI format 1-1 (DL scheduling DCI)
If the UE feedbacks NACK for the DCI format 1-1 which schedules PDSCH for the UE, gNB may not be able to differentiate between the case of missing DCI and the case of retransmission request. Therefore, explicit indication is necessary to confirm that the UE has received the DCI correctly. This indication may be added in the HARQ-ACK codebook for PCell. Another possibility may be to reuse HARQ-ACK bit field corresponding to the SCell or SCell group, which may have dependency on the further discussion regarding UE behaviour on SCell PDSCH reception during the dormancy behaviour switching.
Proposal 4
When the UE receives dormancy indication for SCells or SCell groups via DCI format 1-1 on PCell, 1 bit explicit feedback for the dormancy indication is included in the HARQ feedback codebook on the PCell.

UE feedback for dormancy indication in DCI format 0-1 (UL scheduling DCI)
If the UE receives dormancy indication by DCI format 0-1 which schedules PUSCH, gNB can distinguish if the UE has received the dormancy indication correctly by detecting the scheduled PUSCH. On the other hand, if the DCI format 0-1 does not schedule PUSCH, explicit indication is necessary to confirm that the UE has received the DCI correctly. Either PUSCH or PUCCH can be considered as candidate resource for that confirmation. If the DCI format 0-1 with dormancy indication is designed to keep existing PUSCH scheduling fields, PUSCH is a relevant choice as a physical channel for the confirmation of reception of the dormancy indication.
Proposal 5
When the UE receives dormancy indication for SCells or SCell groups via DCI format 0-1 on PCell, PUSCH scheduled by the DCI format 0-1 is used for the confirmation of the UE reception of the dormancy indication.

SCell scheduling during dormancy behaviour switching
If the UE receives indication of switching dormancy behaviour (e.g, dormancy BWP to normal BWP, or vice versa) of a Scell(s) in a slot on a PCell, it is natural that the UE doesn’t expect any PDSCH/PUSCH scheduling for that Scell(s) during a given time.
Proposal 6
If the UE receives indication of switching dormancy behaviour (e.g, dormancy BWP to normal BWP, or vice versa) of a Scell(s) in a slot on a PCell, the UE doesn’t expect any PDSCH/PUSCH scheduling for that Scell(s) during a time duration.
· FFS exact time duration

BWP inactivity timer is a useful tool to recover from possible misalignment on the activated BWP in a cell between gNB and UE. However, if the network activates a dormant BWP for the UE, it may not be desirable to use the BWP inactivity timer to switch the UE back to the normal BWP. Separate configurations for the dormant BWP on the BWP inactivity timer may be considered. Or else, simpler way can be to not apply BWP inactivity timer in case of dormant BWP. 
Proposal 7
For a dormant BWP, BWP inactivity timer should not be applied

2.2. Dormancy indication outside Active Time
In the previous RAN1 meeting, only transition from ‘dormancy like’ to ‘non-dormancy like’ behaviour was agreed via DCI format 3-0 outside active time. However, there is no special overhead in supporting transition from ‘non-dormancy like’ to ‘dormancy like’ behaviour as well if the dormancy behaviour per SCell or SCell group is indicated by an explicit 1 bit. Moreover, in some cases, gNB may want to switch only a part of Scell(s) from non-dormancy like behaviour to dormancy like behaviour in the next on-duration, in which case, indication of transition from ‘non-dormancy like’ to ‘dormancy like’ behaviour’ via DCI format 3-0 is necessary.
Proposal 8
Dormancy indication outside active time supports transition from ‘non-dormancy like’ to ‘dormancy like’ behaviour’ of a Scell or Scell group.

In general, we believe unified design of dormancy indication between inside active time and outside active time is better approach than increasing specification and UE implementation complexities by introducing different design for the outside active time case from the inside active time case. Therefore, we suggest the followings.
Proposal 9
Remove the square brackets in the previous agreement “X1 = [5]” that is, agree with X1 = 5.
Proposal 10
For the L1 based Scell dormancy indication sent on primary cell outside 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.

2.3. Dormancy behaviour with DRX
When a UE is configured with DRX, it should be decided what is the relationship between each on-duration when the UE is not configured with dormancy indication outside active time or if the UE does not detect dormancy indication outside active time.
Proposal 11
When a UE is configured with DRX and if the UE is not configured with dormancy indication outside active time or if the UE does not detect dormancy indication outside active time for an on-duration, choose between the following two options.
· The UE keeps the same dormancy behaviour in the latest DRX on duration
· The UE resets to a default dormancy behaviour
· FFS default behaviour
· FFS default behaviour is Scell or Scell group specific

3. Conclusion
In this contribution, we discussed remaining aspects to define Scell dormancy behaviour via L1 signalling inside Active Time and outside Active Time. Proposals of this contributions are as follows.
Proposal 1
Confirm the working assumption below.
1.  For the L1 based Scell dormancy indication sent on primary cell within active time 
2. 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
2. 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
Proposal 2
For the switching to/from dormant BWP via L1 based Scell dormancy indication within active time, for case 1 (that is, dormancy indication with PDSCH scheduling)
· UE is configured with a single dormant BWP and one or multiples of normal BWP(s) for a Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘1’
· Configured dormant BWP is activated for the Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘0’
· One of the configured normal BWP(s) is activated for the Scell
· FFS which normal BWP (e.g. lowest BWP index, etc.)
Proposal 3
For the switching to/from dormant BWP via L1 based Scell dormancy indication within active time, for case 2 (that is, dormancy indication without PDSCH scheduling)
· X2 value is same with that for case 1 (Note: X2 is upper bound)
· The size of the configured explicit field is same with that for case 1
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘1’
· Configured dormant BWP is activated for the Scell
· When the dormancy indicator bit corresponding to the Scell or Scell group including the Scell indicates ‘0’
· One of the configured normal BWP(s) is activated for the Scell
· FFS which normal BWP (e.g. lowest BWP index, etc.)
· The dormant BWP and normal BWP(s) configured for a Scell for case 2 are same with those for case 1
· FFS how to differentiate case 1 and case 2
Proposal 4
When the UE receives dormancy indication for SCells or SCell groups via DCI format 1-1 on PCell, 1 bit explicit feedback for the dormancy indication is included in the HARQ feedback codebook on the PCell
Proposal 5
When the UE receives dormancy indication for SCells or SCell groups via DCI format 0-1 on PCell, PUSCH scheduled by the DCI format 0-1 is used for the confirmation of the UE reception of the dormancy indication.
Proposal 6
If the UE receives indication of switching dormancy behaviour (e.g, dormancy BWP to normal BWP, or vice versa) of a Scell(s) in a slot on a PCell, the UE doesn’t expect any PDSCH/PUSCH scheduling for that Scell(s) during a time duration.
· FFS exact time duration
Proposal 7
For a dormant BWP, BWP inactivity timer should not be applied
Proposal 8
Dormancy indication outside active time supports transition from ‘non-dormancy like’ to ‘dormancy like’ behaviour’ of a Scell or Scell group.
Proposal 9
Remove the square brackets in the previous agreement “X1 = [5]” that is, agree with X1 = 5.
Proposal 10
For the L1 based Scell dormancy indication sent on primary cell outside 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.
Proposal 11
When a UE is configured with DRX and if the UE is not configured with dormancy indication outside active time or if the UE does not detect dormancy indication outside active time for an on-duration, choose between the following two options.
· The UE keeps the same dormancy behaviour in the latest DRX on duration
· The UE resets to a default dormancy behaviour
· FFS default behaviour
· FFS default behaviour is Scell or Scell group specific

4. [bookmark: _GoBack]Reference
[1]	RAN1 Chairman’s Notes, RAN1#98bis



