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Introduction
In this contribution, we discuss remaining issues for Rel-16 SCell dormancy and provide corresponding text proposals. This is a resubmission of our early contribution [1] with updates that reflect the 3GPP progress from April 2020 meetings.
HARQ-ACK Timeline for Case 2 PDCCH
In RAN1 #100bis-e meeting, 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. As the solution relies on RAN4 conclusion that was not available at that time, the discussion was postponed. Now there is the RAN4’s way forward R4-2005329 that includes agreements related to SCell dormancy [2]. However, RAN4 did not make any conclusion on whether zero interruption case exists or not.
· Existing Rel-15 BWP change interruption requirements, except for zero interruption, serve as baseline for interruptions on PCell and other SCells due to switching of single SCell from non-dormancy to dormancy
· Existing Rel-15 BWP change interruption requirements, except for zero interruption, serve as baseline for interruptions on PCell and other SCells due to switching of single SCell from dormancy to non-dormancy
The main debating point in RAN1 was whether zero-interruption time is required for SCell dormancy transitioning triggered by DCI. One opinion in RAN1 was that UE is required to handle zero interruption in the similar condition to that for legacy DCI-based BWP switch. For example, if none of the SCells has a BWP parameter change in the source and target BWPs during dormancy transitioning, the dormancy transitioning activity does not cause any interruption from a SCell to the PCell where the SCell dormancy indication DCI is received. This is based on the assumption that if none of the BWP parameters changes, the UE will not tune its RF. For legacy DCI-based BWP switch, the UE should take every effort to switch to the target dormancy as soon as possible. For SCell dormancy-based BWP switch, a main purpose of dormancy behavior is for UE to save as much power as possible. In such a case, the UE may choose to turn off its RF when switching into dormancy to save more power. For this reason, there can be always an interruption time when dormancy transitioning occurs for the dormancy-based BWP switch.
When a dormant BWP switch causes interruption time across cells, 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. 
In [1], we proposed to use a “virtual PDSCH” 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 switch. As the virtual PDSCH approach reverts agreement for the HARQ-ACK bit generation, this proposal was not accepted. However, for the HARQ-ACK timeline, the similar idea can still be followed. To avoid conflicting with the interruption time, the HARQ-ACK feedback should be sent after the BWP switch delay. 

	

	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 a conflict with the interruption time, the HARQ-ACK feedback should be sent after the BWP switch delay.
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Proposal 1: The UE is not excepted to be scheduled with  that requires the UE to transmit the HARQ-ACK for Case 2 PDCCH within the switch delay between dormancy and non-dormancy on SCells triggered by the Case 2 PDCCH. 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 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
A UE is not expected to be scheduled with  that requires the UE to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy within the transition time between dormancy and non-dormancy behaviors on SCells.  after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
---------------------------------------------------------- End of text proposal ----------------------------------------------------------


Cross-BWP Scheduling DCI 
In the RAN1 #100bis-e meeting, we raised the question on whether a cross-BWP scheduling DCI can be provided to the UE with a BWP indicator field corresponding to the dormant BWP. Many companies considered this as an error case or a bad network configuration. However, there were also views saying that there is no issue if network provides such a DCI. For example, one view is that if the UE receives such a DCI, it should first finish the scheduled PDSCH transmission or PUSCH reception in the current non-dormant BWP and then performs a BWP switch into the dormant BWP. Although SCell dormancy is a new behavior, it is reasonable to assume the UE follows legacy BWP switch behavior as much as possible to avoid unnecessary new implementation. For legacy DCI based BWP switch, after a cross-BWP scheduling DCI is received, the UE is expected to perform BWP switch first and then data transmission or reception in the target BWP (see TS 38.213 below). Given this, the UE should not be required to follow the aforementioned view to transmit or receive the data channel before switching into the dormant BWP.
	9 UE procedure for reporting control information
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unrelated text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unrelated text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<



As discussed above, a legacy DCI-based BWP switch is always triggered by scheduling of a PDSCH or PUSCH in the target BWP. In addition, no ‘null’ grant-based BWP switch was supported for legacy DCI-based BWP switch. 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 2: 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;
…



Conclusion
In this contribution, we discuss the remaining issues related to SCell dormancy and propose
Proposal 1: The UE is not excepted to be scheduled with  that requires the UE to transmit the HARQ-ACK for Case 2 PDCCH within the switch delay between dormancy and non-dormancy on SCells triggered by the Case 2 PDCCH. Adopt the proposed text proposal.
[bookmark: _GoBack]Proposal 2: 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).
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