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Introduction
In RAN1 #101-e, there are a number of remaining issues for NR Rel-16 SCell dormancy [1]. In this contribution, we will discuss the remaining issues.
“BWP indicator field” on SCell for UL BWP
In RAN1 #101-e, the following conclusions were made to clarify that a BWP switching into the DL dormant BWP should not be triggered by a DL scheduling DCI. This is aligned with previous BWP switching principle, i.e., no null grant based BWP switching. The second conclusion clarified that a dormant DL BWP switching in TDD does not break the rule that for TDD a DL BWP and a UL BWP are associated with each other based on the same BWP ID.
	Conclusion:
For an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 1_1, DCI 1_2 is set to the ID of dormant BWP
Conclusion:
From RAN1 perspective, there is no issue with linking an UL BWP with the DL dormant BWP in TDD Scell. i.e., when DL BWP is switched to dormant BWP, the expected behavior is that the UE switches to an UL BWP with BWP index which is the same as DL dormant BWP index.


[bookmark: _GoBack]Given these conclusions for DL BWP, a similar conclusion can be made in the following proposal for the corresponding UL BWP. This proposal intends to clarify that no null grant based BWP switching is expected by UE to enter a UL BWP in dormancy.
[bookmark: p1]Proposal 1: RAN1 concludes that for TDD, for an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 0_1 and DCI 0_2 is set to the ID of the UL BWP associated with the DL dormant BWP.
HARQ-ACK Timeline for Case 2 PDCCH
A remining issue is how much the minimum delay should be between the Case 2 SCell dormancy indication PDCCH and the corresponding HARQ-ACK transmission. Although RAN1 is waiting for RAN4’s feedback on this issue, we would like to share our views on the issue. 
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 BWP 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, regardless of whether BWP parameters are same or not. 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 [2], 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 would revert the 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.


[bookmark: p2]Proposal 2: The UE is not expected 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 ----------------------------------------------------------


Dormancy indication DCI in first 3 Symbols of a Slot
A remaining issue from RAN1# 101-e is whether the UE expects to only receive a SCell dormancy indication DCI in the first 3 symbols of a slot. The reason there was such a discussion is because legacy BWP switching DCI is only expected in the first 3 symbols of a slot as described in TS 38.213.
	A UE expects to detect a DCI format 0_1 indicating active UL BWP change, or a DCI format 1_1 indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.


Without further update, the current specification text in TS 38.213 already indicates that detection of case 1 and case 2 SCell dormancy indication DCI format 1_1 is only expected in the first 3 symbols of a slot for FDD. For TDD, this also implies that the case 1 SCell dormancy indication DCI format 0_1 is only expected in the first 3 symbols of a slot given that UL and DL BWP switching occurs simultaneously for TDD. The only remaining case is for FDD whether case 1 SCell dormancy indication DCI format 0_1 is expected only in the first 3 symbols of a slot. For simplicity and avoiding added complexity relative to legacy BWP, it is preferable to follow the legacy DCI-based BWP switching rule. Then we propose to adopt the following proposal and TP.
[bookmark: p3]Proposal 3: A UE expects to detect a DCI format 0_1 and 1_1 indicating a dormant BWP switch only if the corresponding PDCCH is received within the first 3 symbols of a slot. Adopt the corresponding TP.
	---------------------------------------- Start of text proposal to Section 12 in TS 38.213 ---------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
12 Bandwidth part operation 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
A UE expects to detect a DCI format 0_1 indicating active UL BWP change, or a DCI format 1_1 or DCI format 0_1 indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
---------------------------------------------------------- End of text proposal ----------------------------------------------------------


Conclusion
In this contribution, we discuss the remaining issues related to SCell dormancy and propose
Proposal 1: RAN1 concludes that for TDD, for an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 0_1 and DCI 0_2 is set to the ID of the UL BWP associated with the DL dormant BWP.
Proposal 2: The UE is not expected 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.
Proposal 3: A UE expects to detect a DCI format 0_1 and 1_1 indicating a dormant BWP switch only if the corresponding PDCCH is received within the first 3 symbols of a slot. Adopt the corresponding TP.
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