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Introduction
In this contribution, we discussed remaining issues for Rel-16 SCell dormancy and provided corresponding text proposals.
CIF for Case 2 SCell Dormancy Indication
In RAN1 #100-e email discussion [100e-NR-LTE_NR_DC_CA_enh-ScellDormancy-02], it was discussed whether CIF can be non-zero for Case 1 and Case 2 SCell dormancy indication DCIs when UE is configured with CIF. It was agreed that for Case 1 SCell dormancy indication, CIF≠0 is not supported for DCI formats 0-1 and 1-1 monitored on primary cell. As a result, the UE only needs to monitor Case 1 SCell dormancy indication DCI in search spaces configured for the primary cell. 
	Agreements:
· When UE is configured with CIF, ‘DCI format 0-1/1-1 on primary cell with CIF≠0’ is not used for Case 1 Scell dormancy indication. 
· Case 2 dormancy indication using DCI format 1-1 is not supported for the case when DCI CRC is scrambled by CS-RNTI

Regarding this proposal:
· When UE is configured with CIF, ‘DCI format 1-1 on primary cell with CIF≠0’ is not used for Case 2 Scell dormancy indication
Let’s discuss further till next meeting. 



A remaining issue is whether CIF≠0 should be supported for Case 2 SCell dormancy indication in DCI format 1-1 when UE is configured with CIF. Our preference is to have the same design between Case 1 and Case 2 DCIs and hence do not support CIF≠0 for Case 2 SCell dormancy indication DCI. 
[bookmark: p1]Proposal 1: Do not support CIF≠0 for Case 2 SCell dormancy indication DCI if UE is configured with CIF. Adopt the proposed text proposal.
The corresponding text proposal is as follows
	---------------------------------------- Start of text proposal to Section 10.3 in TS 38.213 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314][bookmark: _Toc36498188]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	the UE detects a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 1_1 that includes a carrier indicator field with value equal to 0, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception or indicating a SPS PDSCH release, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
---------------------------------------------------------- End of text proposal ----------------------------------------------------------


HARQ-ACK Timeline for Case 2 PDCCH
In RAN1 #100-e email discussion [100e-NR-LTE_NR_DC_CA_enh-ScellDormancy-02], HARQ-ACK feedback for Case 2 SCell dormancy indication PDCCH was discussed. A remining issue is how much the minimum delay should be between the PDCCH and the corresponding HARQ-ACK transmission. 
Case 2 SCell dormancy indication triggers BWP switch between the dormant BWP and the first-non-dormant BWP on a SCell. Same as a legacy BWP switch, a dormant BWP switch also causes interruption time across cells to the UE. HARQ-ACK sent by the UE may collide with the interruption time and cannot be successfully transmitted. This is shown by the first figure below. Interruption time can be anywhere within the BWP switch delay of the SCell. To avoid a conflict with the interruption time, the HARQ-ACK feedback should be sent after the BWP switch delay. 
Virtual PDSCH was proposed in [1] to determine the HARQ-ACK timeline for Case 2 SCell dormancy indication PDCCH. The UE generates HARQ-ACK bit as if a PDSCH was successfully received based on TDRA, PDSCH-to-HARQ_feedback timing indicator, PUCCH resource indicator and DAI fields in the DCI. By following existing cross-BWP scheduling rules, virtual PDSCH can automatically avoid the collision between HARQ-ACK for Case 2 SCell dormancy indication PDCCH and the interruption time caused by BWP switching. This is shown by the second figure below.
	

	HARQ-ACK feedback for Case 2 PDCCH may collide with the interruption time.

	

	Virtual PDSCH following cross-BWP scheduling restrictions avoids collision between HARQ-ACK feedback for Case 2 PDCCH and the interruption time.


To avoid unnecessary repetition of design efforts on the interruption time issue, we propose to reuse HARQ-ACK design based on legacy cross-BWP PDSCH (i.e., virtual PDSCH) scheduled by PDCCH. 
[bookmark: p2]Proposal 2: Revert the RAN1 #100-e agreement on using SPS release PDCCH framework to define HARQ-ACK feedback for Case 2 SCell dormancy indication PDCCH. Reuse the legacy cross-BWP scheduling framework such that the UE generates HARQ-ACK feedback for Case 2 SCell dormancy indication PDCCH in the same way as when the UE has successfully decoded a PDSCH scheduled by the PDCCH based on the following fields
-	Time Domain Resource Assignment 
-	PUCCH resource indicator
-	PDSCH-to-HARQ_feedback timing indicator
-	Downlink Assignment Index 
Adopt the proposed text proposal.
The corresponding text proposal is as follows
	---------------------------------------- Start of text proposal to Section 10.3 in TS 38.213 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception or indicating a SPS PDSCH release, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
-	the UE generates an ACK bit for the DCI format 1_1 if Type-2 HARQ-ACK codebook is configured. The ACK bit is generated in the way as the case that a PDSCH scheduled by the DCI format 1_1 is successfully decoded based on the following fields of the DCI format 1_1
-	Time Domain Resource Assignment 
-	PUCCH resource indicator
-	PDSCH-to-HARQ_feedback timing indicator
-	Downlink Assignment Index
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
---------------------------------------------------------- End of text proposal ----------------------------------------------------------


Cross-BWP Scheduling DCI 
A legacy DCI-based BWP switch is always triggered by scheduling of a PDSCH or PUSCH in the target BWP. According to RAN2 agreements below [2], once the UE enters the DL dormant BWP on a SCell, it stops transmitting PDSCH or receiving PUSCH on the SCell. In this case, at least for same-carrier scheduling on a SCell, Rel-15 DCI-based BWP switch cannot be used to switch the SCell into the dormant BWP. Besides, because the UE does not monitor PDCCH in the dormant BWP, the legacy DCI-based BWP switch cannot be used for the UE to transition out of the dormant BWP either. Based on this, we propose
[bookmark: p3]Proposal 3: RAN1 clarifies in a conclusion that because PDSCH should not be scheduled for dormant DL BWP, and PUSCH should not be scheduled for UL BWP if the active DL BWP is dormant, at least for same-carrier scheduling on a SCell, the UE does not expect to handle Rel-15 DCI-based BWP switch to switch the SCell into or out of dormant BWP. (FFS cross-carrier scheduling).
	…
The UE should stop all the UL behavior in case the DL BWP is switched to dormant BWP, i.e. stop any UL transmission, suspend any configured uplink grant Type 1, clear any configured uplink grant of configured grant Type 2 in the dormancy SCell. This point will be included in the RAN1 LS to allow issues checking.
…
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;



Timer Based Dormant BWP Switch
It was agreed in RAN1 #99 that transitioning from a dormant BWP to a non-dormant BWP based on inactivity timer expiration is not allowed. This is to avoid switching the SCell from “low activity” BWP to a “normal activity” BWP due to consistently low activity.
	Agreements:
· If the default BWP is not the dormant BWP, BWP inactivity timer is not used for transitioning from dormant BWP to another BWP


A remaining issue is whether the default BWP can be used as the dormant BWP. BWP switch triggered by the expiration of per cell inactivity timers is unsynchronized across cells for CA. Hence it increases the overall BWP switch time as shown by the first figure below. This reduces potential active time and increases implementation complexity. SCell dormancy indication provides a solution to the issue by using a single DCI to simultaneously trigger the switch between non-dormant BWP and dormant BWP for all SCells as shown by the second figure below. Therefore, if the dormant BWP is same as the default BWP for a SCell, inactivity timer should be disabled.
[bookmark: p4][bookmark: _GoBack]Proposal 4: Do not support transitioning from a non-dormant BWP to the dormant BWP triggered by inactivity timer expiration. Adopt the proposed text proposal.
The corresponding text proposal is as follows
	---------------------------------------- Start of text proposal to Section 10.3 in TS 38.213 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If an active DL BWP provided by dormant-BWP for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in Clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormant-BWP to the default DL BWP on the activated SCell. An active DL BWP provided by dormant-BWP for a UE on an activated SCell is not configured as a default DL BWP for the UE on the activated SCell.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
---------------------------------------------------------- End of text proposal ----------------------------------------------------------



	

	In the example, the BWP switch for SCell 3 would be delayed, until the start of BWP switch for SCell 1 (when the BWP switch for SCell 2 ends). Overall, the span of BWP switch delay is increased, reducing potential active time and increasing implementation complexity.


	

	In the example, a SCell dormancy indication PDCCH triggers simultaneous BWP switch for multiple SCells. This minimizes the overall interruption time.



Conclusion
In this contribution, we discuss the remaining issues related to SCell dormancy and propose
Proposal 1: Do not support CIF≠0 for Case 2 SCell dormancy indication DCI if UE is configured with CIF. Adopt the proposed text proposal.
Proposal 2: Revert the RAN1 #100-e agreement on using SPS release PDCCH framework to define HARQ-ACK feedback for Case 2 SCell dormancy indication PDCCH. Reuse the legacy cross-BWP scheduling framework such that the UE generates HARQ-ACK feedback for Case 2 SCell dormancy indication PDCCH in the same way as when the UE has successfully decoded a PDSCH scheduled by the PDCCH based on the following fields
-	Time Domain Resource Assignment 
-	PUCCH resource indicator
-	PDSCH-to-HARQ_feedback timing indicator
-	Downlink Assignment Index 
Adopt the proposed text proposal.
Proposal 3: RAN1 clarifies in a conclusion that because PDSCH should not be scheduled for dormant DL BWP, and PUSCH should not be scheduled for UL BWP if the active DL BWP is dormant, at least for same-carrier scheduling on a SCell, the UE does not expect to handle Rel-15 DCI-based BWP switch to switch the SCell into or out of dormant BWP. (FFS cross-carrier scheduling).
Proposal 4: Do not support transitioning from a non-dormant BWP to the dormant BWP triggered by inactivity timer expiration if the dormant BWP is same as the default BWP. Adopt the proposed text proposal.
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