[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1#100	R1-2000871
e-Meeting, February 24th – March 6th, 2020

[bookmark: _Ref133120545]Source:	Sharp
Title:	Remaining issues and corrections on DL signals and channels for NR-U
Agenda Item:	7.2.2.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
In this contribution, we discuss remaining issues on DL signals and channels for NR-U.

2. Remaining issues
2.1. Condition for CO duration
In current draft specification of TS38.213, Rel-16 NR-U behaviour is described for the case that the RRC parameter CO-DurationPerCell-r16 is not provided. According to the current descriptions, the Rel-16 NR-U behaviour applies any case including non-NR-U cells, which is definitely different from what was intended. Therefore, we propose the modification that the behaviour to derive remaining channel occupancy duration is applicable to operation with the shared spectrum channel access only. 

Proposal 1: Adopt the following Text proposal #1.

	Text proposal #1
--------- beginning of text proposal for TS 38.213 
11.1.1	UE procedure for determining slot format
<omitted>
-	a location and a length of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided for operation with the shared spectrum channel access, the remaining channel occupancy duration for the serving cell is a number of slots, starting from a slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats.
<omitted>

--------- end of text proposal





2.2. Search space set switching
In RAN1#99 meeting [1], we made an agreement for group of search space sets as following.

	Agreement:
When a UE is configured with two groups of search space sets for PDCCH
· The presence of a monitoring group flag in DCI format 2_0 is configurable
· A timer is configured as a number of slots, which is decremented at the end of each slot.
· If the monitoring group flag is present in DCI format 2_0 (Note: Explicit switching between Group1 and Group2 and vice versa, plus implicit switching from Group2 to Group1) 
· If the flag = 1
· Switch to (or keep) monitoring Group2 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE starts (or restarts) the configurable timer
· If the flag = 0
· Switch to (or keep) monitoring Group1 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P1 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the monitoring group flag is not present in DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the UE does not monitor for DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH 
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after the end of the slot in which the timer expires
· The "next applicable slot boundary" is the earliest start of a slot that is at least P1/P2 symbols later than the last symbol of the corresponding PDCCH. P1 and P2 should be no less than the processing time required by the UE for performing search space switching.
· Search space switching is a new UE capability
· Processing time is fixed in the specification
· FFS: Whether P1 and P2 need to be different
· The groups of serving cells to which the above behaviour is applicable can be configured via RRC




[bookmark: _Hlk32502068][bookmark: _Hlk32501757]Issue #1: Timer value decrement when DCI format 2_0 monitoring is not configured
The current TS38.213 describes a timer value decrement only for the UE monitoring PDCCH for detection of DCI format 2_0. However, search space set switching should work, even if DCI format 2_0 monitoring is not configured. For decrement of the timer value for a serving cell for which DCI format 2_0 monitoring is not configured, the simplest way is to use the same serving cell’s slot. Therefore, we propose capturing it in the Spec.


[bookmark: _Hlk32514697]Issue #2: PDCCH monitoring behaviour right after RRC configuration for search space set switching
The above agreement is well reflected into the current specification of TS38.213. On the other hand, there is a missing case. The current switching behaviour is defined by assuming that UE monitors either PDCCH according to search space sets with group index 0 or PDCCH according to search space sets with group index 1. However, the current Spec does not specifies which group index is assumed for PDCCH monitoring right after RRC configuration for search space set switching. Considering the group index 0 was assumed as fallback state during RAN1#99 discussions, we propose that, if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.


[bookmark: _Hlk32517153]Issue #3: search space set switching behaviour when UE fails to detect DCI format 2_0
[bookmark: _Hlk32517543]The current TS38.213 does not describe search space set switching behaviour for the case when UE monitors search space set with group index 1 and fails to detect DCI format 2_0. In this particular case, whether to fallback to search space set with group index 0 or not should be evaluated by referring to the timer value. In other words, the behaviour defined in the third bullet should apply irrespective of whether DCI format 2_0 is detected or not. To capture this behaviour, we propose moving the third bullet to outside of the if condition of “detects DCI format 2_0”. 

Based on the above discussions on issues #1, #2 and #3, we propose the following text proposal #2.

Proposal 2: Adopt the following Text proposal #2.

	[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315]Text proposal #2
--------- beginning of text proposal for TS 38.213 
<omitted>

10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a DL BWP of a serving cell. If the UE does not monitor DCI format 2_0 for the serving cell, the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell. Otherwise, The the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If the UE is provided a group index by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell, and if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE detects DCI format 2_0,
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P1 symbols after the slot in the active DL BWP of the serving cell, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P1 symbols after the slot in the active DL BWP of the serving cell, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0 in a slot, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P2 symbols after the slot in the active DL BWP of a serving cell, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P2 symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<omitted>




3. Conclusion
[bookmark: _References]In this contribution, we propose

Proposal 1: Adopt the following Text proposal #1.

Proposal 2: Adopt the following Text proposal #2.
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