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1 Introduction

In the RAN1#98bis meeting, the agreements [1] in the appendix were achieved regarding the L1 based UE behaviour indication on ‘dormancy-like’ and ‘non-dormancy like’ behaviour.
Sepecifcally, for more detailed L1 based mechanism of dormancy-like behavior indication inside active, email discussion among companies was utilized.
Eventually, the following working assumption was agreed:
· For the L1 based Scell dormancy indication sent on primary cell within active time 

· Support the following two cases for the PDCCH with dormancy indication  

· Case 1: The PDCCH schedules data for primary cell and also indicates dormancy for Scell(s)

· X2=5 (Note: X2 is upper bound)

· Discuss detailed design of explicit information field in DCI  and associated RRC signaling in RAN1#99

· Case 2: The PDCCH indicates dormancy for Scell(s) without scheduling data

· Discuss detailed design of explicit information field in DCI in RAN1#99

· UE is indicated whether the PDCCH with dormancy indication is according to Case 1 or Case 2 

· FFS details: e.g. a dedicated bit for the differentiation, a reserved combination of DCI fields etc.

· Note: no new RRC signaling introduced specifically for this indication
Therefore, in this contribution we would like to provide our views on L1 inidcation of dormancy-like and non-dmrnacy-like behaviour by DCI. 
2 Discussion on dormancy behaviour indication outside active time
When the UE is outside active time, the solution is that an explicit information field is introduced to DCI format 3_0 for indicating transitioning from ‘dormancy-like’ to ‘non-dormancy like’ behavior on activated Scells. Under this background, there are two FFS points that need to resolve:
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy, and
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
For the first FFS point, we think the below agreements regarding dormant BWP defined for within active time case utiliyes BWP framework. It is noted that the below agreement regarding dormant BWP is for within active time.
	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)


In our opinion, for outside active time case, to apply the same framework with inside active time case is a reasonable solution, which can benefit from the unified design.
Proposal 1: When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, same BWP framework as inside active time is used.
3 Discussion on the remaining issues to support dormancy behaviour indication within active time
From the working assumption achieved in email discussion, both options of with and without data scheduling are supported. 
For the L1 indication within active time, now two solutions are supported as a compromise. During the email discussion, the constant DCI overhead of up to 5 bits was a concern for Case 1, especially for the scenario with frequent data scheduling and infrequency change of the dormancy behaviour. The Case 2 requires more specification efforts to define the detailed fields. 
How to indicate whether the PDCCH with dormancy indication is according to Case 1 or Case 2

If the downselection is not possible and the working assumption is confirmed in RAN1#99 meeting, we prefer a simple solution to differentiate the Case 1 and Case 2. A dedicated bit is acceptable with us. In addition, it also could be a solution to “borrow” the mechanism for DCI format 1_0 to initiate random access procedure by a PDCCH order, which utilizes all ones in the “Frequency domain resource assignment” field. 
Proposal 2: For the DCI indicating dormancy behaviour, to differentiate with and without data scheduling case, either solution can be adopted from:

· A dedicated bit, or
· All ones in the “Frequency domain resource assignment” field.
On up to 5 bits indication for Case 1
During the email discussion, for Case 1, two different solutions were mentioned by companies:
· Alt.a: In DCI format 0_1/1_1, new field is introduced to accomadate the dormancy indication

· Alt.b: In DCI format 0_1/1_1, some or all of the 5 bits is based on repurposing certain information field or some specific value combination between fields.

In case of both Case 1&2 are supported or only Case 1 is supported, downselection between Alt.a and Alt.b is necessary. The Alt.b is mainly motivated to save control overhead. Although 5 bits could be a ‘large’ number for DCI, considering it is configurable length, the overhead can be controlled by network. If working assumption is confirmed, 0 bits for Case 1 can be configured and Case 2 can be used to avoid constant overhead in every data scheduling. Considering the left time budget, we propose to adopt Alt.a.
Proposal 3: For L1 based SCell dormancy indication sent on primary cell within active time, for the case using DCI format 0_1/1_1 with data scheduling, new information field for up to 5 bits is introduced. The unified design with outside active time is adopted such that 1 bit per group of configured Scell indicates switching between dormancy-like and non-dormancy like behaviour.
4 Conclusion

Proposal 1: When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, same BWP framework as inside active time is used.
Proposal 2: For the DCI indicating dormancy behaviour, to differentiate with and without data scheduling case, either solution can be adopted from:

· A dedicated bit, or

· All ones in the “Frequency domain resource assignment” field.
Proposal 3: For L1 based SCell dormancy indication sent on primary cell within active time, for the case using DCI format 0_1/1_1 with data scheduling, new information field for up to 5 bits is introduced. The unified design with outside active time is adopted such that 1 bit per group of configured Scell indicates switching between dormancy-like and non-dormancy like behaviour.
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6 Appendix
Agreeements achieved on 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 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

Proposals:

· For the L1 based Scell dormancy indication sent on primary cell within active time select one of the below alternatives

· Alt 1

· The PDCCH with dormancy indication is not used for scheduling data

· Note: At least DCI formats 0-1 and 1-1 are used for the PDCCH (as already agreed) 
· The explicit information field in DCI is a bitmap with 1 bit per configured Scell

· Note: No additional RRC configuration of Scell grouping

· X2=15

· Note: X2 is upper bound

· FFS between below options

· New RNTI to scramble the PDCCH DCI (i.e., similar to CS-RNTI)

· Reuse C-RNTI but reserve the FDRA field to all 1s

· Reuse C-RNTI but add a dedicated bit to differentiate from scheduling DCI

· FFS: HARQ-ACK handling for the dedicated DCI
· Alt 1a

· The PDCCH with dormancy indication is also used for scheduling data on the primary cell

· The explicit information field in DCI is a bitmap (appended to scheduling DCI) with up to X2 bits, and 1 bit per group of configured Scells

· Each Scell group can have one/multiple Scells and up to X2 Scell groups are configured via RRC. 

· X2 = 5

· Note: X2 is upper bound.

· Number of bits used for explicit information field in DCI is variable

Email discussion/approval till 10/25 – Ravi (Ericsson)

