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1 Introduction

During RAN plenary #82, the release 16 work item on unlicensed band operation were approved in [1]. Before that a NR Study Item has been concluded in RAN1 [2].

In RAN plenary #84, down-scoping of features has been agreed in [3]. The relevant scope agreed for this sub-agenda is the following:
7.2.2.1.2 DL signals and channels

Essential
· Channel occupancy time and frequency domain structure indication for LBE

· UE COT detection for FBE

· gNB control for the Cat 4 UL transmission (including CG) switching to cat 2 when fall in gNB COT

· Behavior when P/SP-CSI-RS fail to transmit due to LBT

Optimizations
· CSI-RS enhancement outside of DRS

· More opportunities for CSI-RS to compensate the possible LBT failure

In RAN plenary #86, NR-U WI has been closed in RAN1. In this contribution we discuss corrections related to essential features.

2 DCI format 2_0 
2.1 Optionality of fields in DCI format 2_0 (B5)
In RAN1#101e we agreed:

	Agreement:
The presence of the SFI field can be configured in DCI 2_0
· FFS: Conditions under which SFI field must be present depending on what other fields are configured. Example: Available RB-set indicator is configured but COT duration indicator is not configured.


Based on above agreement, all the DCI fields within DCU format 2_0 are optional in R16. It should be clarified that clauses in 11.1.1 are applicable only if corresponding parameters of DCI format 2_0 were configured. 
Proposal-1: Adopt the following clarification for 38.213 on optionality of fields in DCI 2_0 

	TP for TS38.213
11.1.1
UE procedure for determining slot format

This clause apply for a serving cell that is included in a set of serving cells configured to a UE by corresponding parameter(s) 
- slotFormatCombToAddModList and slotFormatCombToReleaseList. 

- availableRB-SetToAddModList-r16, 
- searchSpaceSwitchTriggerToAddModList-r16, or
- co-DurationPerCellList-r16.       
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: image1.wmf]s

 and a corresponding CORESET [image: image2.wmf]p

 for monitoring [image: image3.wmf])
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 CCEs as described in Clause 10.1. The [image: image5.wmf])
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<unchanged text omitted >


2.2 Definition of end of COT in FBE (B7)
To clarify the end of COT in FBE, the following TP should be adopted which is an alignment to agreement from RAN1#99

	Agreement:
The indication of available LBT bandwidth is valid until the end of the determined channel occupancy


An original agreement above includes indicated CO-duration as well as end of FFP in semi-static channel access as determined end of channel occupancy.

Proposal-2: Align specification to RAN1 agreement “The indication of available LBT bandwidth is valid until the end of the determined channel occupancy”
	TP for 38.213
11.1.1
UE procedure for determining slot format

<unchanged text omitted>

a location of an available RB set indicator field in DCI format 2_0 that is 
-
one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the determined indicated channel occupancy duration

-
a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes [image: image11.png]NRE set DL



 bits and [image: image13.png]NRE set DL



 is the number of RB sets in the serving cell, a value of '1' indicates that an RB set is available for receptions, a value of '0' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16 and a RB set remains available or unavailable for receptions until the end of the determined indicated channel occupancy duration

· <unchanged text omitted>




3 SS-switching feature
3.1 FFS on timer SCS (A5)
	Agreement:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.
 
Agreement:
TS 38.213 should be updated so that the timer provided by searchSpaceSwitchingTimer-r16 is decremented even if the UE is not configured to monitor DCI format 2_0.
 
 
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured


To start with, RAN2 RRC configuration is still confusing with respect to this feature. However, such discussion is in scope of RAN2, so please refer to our RAN2 CR R2-2007066. What remains open in RAN1 is how to determine SCS of cell/cell-group specific timer. And we would prefer to define it as lowest SCS among BWPs of serving cell or serving cells of a cell group, if configured.
	10.4
Search space set group switching

<unchanged text omitted>

A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration [image: image15.png]


, where reference SCS is the lowest SCS among BWPs of a serving cell or serving cells of group of cells, if provided by searchSpaceSwitchingGroupList-r16.
<unchanged text omitted>


4 SP/P-NZP-CSI-RS validity during channel access failure (D1)
	Conclusion:
When SFI reception is configured but CO-duration is not configured to the UE, no new CSI-RS cancellation conditions are introduced in Rel-16.
 
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.
 
Agreement:
Modify the previous agreement as below:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
  
Agreement:
A new RRC parameter can be used to determine reception/cancellation behaviour for CSI-RS configured by higher layers at least for the following cases:
· Reception of DCI 2_0 is not configured to the UE
· Reception of DCI 2_0 is configured to the UE, but both SFI and CO-duration are not configured



Based on above agreements, the following cases were addressed in the previous meeting:
CASE1: UE is not configured with GC-PDCCH (solved)
CASE2.1: UE is configured with GC-PDCCH with SFI but without CO-Duration (solved)
CASE2.2: UE is configured with GC-PDCCH with CO-Duration but without SFI (solved)
CASE2.3: UE is configured with GC-PDCCH with SFI and CO-Duration (open)
4.1 CASE 1 and 2.1 clarification
We agreed on the TP last meeting for 11.1. However, the TP could be simplified, because in Section 11.1. it is assumed that neither of CO-DurationPerCell-r16, and SlotFormatIndicator is provided. In addition, we think behaviour should be consistent for CSI-RS and DL SPS PDSCH.
Proposal-3: Adopt the following simplification of specification in sub-clause 11.1 of TS38.213, as well as provide behavior for DL SPS PDSCH.
	<unchanged text omitted>

For operation with shared spectrum channel access, if a UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator, and if the UE is configured by higher layers to receive a CSI-RS or PDSCH in a set of symbols of a slot, the UE cancels the CSI-RS or PDSCH  reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 

<unchanged text omitted>




4.2 CASE 2.2 and 2.3 clarifications
First Issue is that SlotFormatIndicator contains CO-DurationPerCell-r16, as shows excerpt from latest TS38.331.  
[image: image16.png]SlotFormatIndicator ::= SEQUENCE {
SE1-RNTI RNTI-Value,
dci-Payloadsize INTEGER (1..maxSFI-DCI-PayloadSize),
slotFormatCombToAddModList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell
OPTIONAL, ——
slotFormatCombToReleaseList SEQUENCE (SIZE (1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex OPTIONAL, ——
[t
availableRB-SetsToAddModList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF AvailableRB-SetsPerCell-rl6  OPTIONAL, —-

availableRB-SetsToRelease-rl6 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex OPTIONAL, ——
searchSpaceSwitchTriggerToAddModList-r16 SEQUENCE (SIZE(1..4)) OF SearchSpaceSwitchTrigger-rlé OPTIONAL, ——
searchSpaceSwitchTriggerToReleaseList-rl6 SEQUENCE (SIZE(1..4)) OF ServCellIndex OPTIONAL, ——
co-DurationsPerCellToAddModList-rl6 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF CO-DurationsPerCell-r16 OPTIONAL, ——

co-DurationsPerCellToReleaseList-rl6 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex OPTIONAL —-
11




Therefore, the text “UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator” does not make any sense. It should be corrected to align with agreement. In addition, we think that behaviour should consistent for CSI-RS and DL SPS PDSCH.
Proposal-4: Modify the below paragraph of sub-clause 11.1.1 of TS38.213, related to Case 2.2, to correct a parameter name and align specification to agreement, as well as provide behavior for DL SPS PDSCH.
	<unchanged text omitted>

For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS or PDSCH and the UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator slotFormatCombToAddModList, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS or PDSCH reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.

<unchanged text omitted>


The second issue is leftover discussion for the case when a slot format is not indicated for a slot. In this case, we think that UE should cancel CSI-RS within gNB COT only if the slot/symbols are outside the indicated CO-duration, this aligns with spirit of previous agreement made for CASE 2.2. TP for the CR would be the following:

Proposal-5: Adopt the following TP to provide support for Case 2.3
	<unchanged text omitted>

For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-
the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format

-
the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-
the UE receives PDCCH as described in Clause 10.1
-
if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationPerCell-r16 and symbols of the slot are within the indicated remaining channel occupancy duration.
<unchanged text omitted>


5 Conclusion 

In this contribution, we have discussed potential solutions and techniques for NR unlicensed related to DL physical channels and signals. Based on the discussion, we make the following observations and proposals:
Proposal-1: Adopt the following clarification for 38.213 on optionality of fields in DCI 2_0 

Proposal-2: Align specification to RAN1 agreement “The indication of available LBT bandwidth is valid until the end of the determined channel occupancy”
Proposal-3: Adopt the following simplification of specification in sub-clause 11.1 of TS38.213, as well as provide behavior for DL SPS PDSCH.

Proposal-4: Modify the below paragraph of sub-clause 11.1.1 of TS38.213, related to Case 2.2, to correct a parameter name and align specification to agreement, as well as provide behavior for DL SPS PDSCH.

Proposal-5: Adopt the following TP to provide support for Case 2.3
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