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1 Introduction
This paper provides our views on Rel-16 UE features for NR unlicensed spectrum access. Detailed proposals are described in the following sections.

2 Views on UE features for NR-Unlicensed Operation
During the previous email discussion, a question was raised about the extension of NR-U features to licensed operation. In principle, we do not think NR-U features should be applied for licensed operation unless the use cases and benefits are well justified. The reason is that NR-U features are introduced to mitigate the impact of LBT and/or to meet regional regulations such as OCB or PSD. In contrast, these regulations are not required for licensed spectrum access. We hence do not see the need to apply NR-U features to licensed operation. 
Proposal 1: NR-U features can only be extended to licensed operation when uses cases and benefits are well justified. 
According to NR-U WID, Rel-16 NR-U aims to support the following deployment scenarios. However, with the current UE feature structure, it may not be feasible for UE to indicate its support for the deployments highlighted in yellow without excessive support of NR-U features. Scenario A specifies the carrier aggregation where NR-U serves as a secondary cell (SCell). In this scenario, UE should not be mandated to support procedures such as MIB/RMSI acquisition, RACH, and RLM in an unlicensed cell. In Scenario D where NR-R stand-alone operation is targeted but only DL is in unlicensed and UL is in licensed band. In this case, UE should support initial access procedures but does not have to support uplink features such as channel access procedures or interlaced resource mapping. Therefore, the corresponding basic feature groups should be defined for it. Alternatively, we can discuss whether this scenario should be supported.  
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
· NR-U SCell may have both DL and UL, or DL-only.

· In this scenario, NR PCell is connected to 5G-CN.

· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· In this scenario, LTE PCell connected to EPC as higher priority than PCell connected to 5G-CN. 

· Scenario C: Stand-alone NR-U

· In this scenario, NR-U is connected to 5G-CN.

· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).

· In this scenario, NR-U is connected to 5G-CN.

· Scenario E: Dual connectivity between licensed band NR and NR-U. 

· In this scenario, PCell is connected to 5G-CN.
Proposal 2: The NR-U UE feature list should make it possible that UE can indicate which NR-U deployment scenarios it is capable of supporting without excessive support of other NR-U features. 
Proposal 3: UE should not be mandated to support MIB/RMSI acquisition, RACH, and RLM when it only plans to support Scenario A specified in NR-U WID. 
Proposal 4: Add basic feature groups (10-1c and 10-2d added to the table below) for carrier aggregation between NR licensed (PCell) and NR-U (SCell) where the NR-U SCell have both DL and UL. 
Proposal 5: Add basic feature groups (10-1b and 10-2c added to the table below) for Scenario D or discuss whether Scenario D should be supported.   
With the introduction of discovery burst transmission windows, the number of SSB positions that UE has to monitor for measurements and PBCH reading is increased dramatically especially for small Q values. In addition, PCI collision is no new issue in NR-U. LTE-LAA has the same issue. However, it is resolved by eNB without mandating UE to read and report CGI.  
Proposal 6: For a UE that only supports NR-U as SCell (i.e. CA deployments in unlicensed operation), the UE is not required to read PBCH of an unlicensed cell. 
Proposal 7: CGI reading of an unlicensed cell for ANR functionality should be UE capability regardless whether its SSB is on or off sync rater. 
Without any agreements on “the initial signal” design and any guaranteed DL transmissions (e.g. (GC-) PDCCH) in the beginning of a COT, it is challenging to UE to adjust AGC and conduct periodic/semi-persistent DL reception. We hence propose the following. 

Proposal 8: Components 10-29 and 10-30 should be mandatory for UE. Merge 10-29 and 10-30 to 10-1, 10-2, 10-1x, and 10-2x. 
Proposal 9: Periodic/semi-persistent CSI-RS reception without SSB/PDCCH in the beginning of a COT should be UE capability. Support 10-26, 10-31 and 10-32.  
HARQ procedures are essential for stand-alone operation. However, they are missing from the basic feature groups for stand-alone. 
Proposal 10: Add the following HARQ components to the basic feature groups for stand-alone operation 10-1 and 10-2.  

· Non-numerical PDSCH to HARQ-ACK timing

· Enhanced dynamic HARQ-ACK codebook 
For FBE feature group 10-2b, it is not clear why FFP smaller than 5ms needs to be single out. So far we only have an agreement saying no SSB and corresponding PDSCH rate matching is required when an SSB falls within an idle period. But this does not evoke us that much difference between handling an FFP smaller than 5ms and handling an FFP not smaller than 5ms. 
Proposal 11: Discuss whether we need 10-2b.
For 10-19c, the description of the component is lack of the support of agreements. It is not clear what the use cases and benefits of this proposal while it require to specify new UE behaviour. We should discuss it first under the NR-U agenda item before we can agree to this feature. 

Proposal 12: FG 10-19c, discuss it under the NR-U agenda item. 

For 10-20, the number of PDCCH search space sets/CORESETs/candidates that UE can monitor is highly related to UE’s complexity. The more cost a UE is willing to pay, the more candidates/search spaces sets/CORESETs the UE is able to process. Therefore, 10-20 should not be just a “whether or not” indication. Instead, it should be a “how many” indication. 
Proposal 13: For 10-20, change the component to “Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16”
As to 10-22, in Rel-16, msgA PRACH and msgA PUSCH are only allowed to be transmitted in different slots. Looking at the R15 PRACH configuration for TDD in FR1 (Table 6.3.3.2-3 in 38.211), there would be always gaps between msgA PRACH and msgA PUSH for formats A1/A2/A3. While for formats B1, C0, A1/B1, A2/B2, A3/B3, there would be always a gap in between the associated RACH occasion and PUSCH occasion expect for the last RACH occasion in a slot. Now, it only leaves formats B4 and C2 on the table which in total have 46 out of the 256 preambles. If not all the UEs in the cell can support no gap in between its msgA PRACH and msgA PUSCH transmissions, it means there should be gaps in the cell-specifically configured PRACH resources and PUSCH resources. The “no-gap msgA” is only applicable to CFRA.
Observation 1:  The cases that UE can take advantage from supporting no gap in between msgA PRACH and msgA PUSCH are not many.
Proposal 14:  Apply the same gap defined in the R15 to msgA PRACH for NR-U.
Proposal 15: Remove 10-22 from the UE feature list. 

For 10-25, change “RRC configured UL” to “higher-layer configured UL” to be aligned with the specification. And remove Cat 4 LBT from the description. We did not make the agreement only for LBE. It is applicable to FBE as well.
Proposal 16: In 10-25, change “RRC configured UL” to “higher-layer configured UL” to be aligned with the specification.
Proposal 17: Remove Cat 4 LBT from the description of 10-25. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10. NR-unlicensed


	10-1
	UE stand-alone (DL and UL) operation in shared spectrum under dynamic channel access mode 
	1. Type 1 channel access

2. Type 2A channel access

3. Type 2B channel access (FFS if move this to separate feature)

4. Type 2C channel access

5. 20MHz LBT bandwidth

6. Contention window adjustment

7. CP extension up to 1 symbol for PUSCH/PUCCH transmission

8. SSB/MIB/RMSI reception with  SSB-PositionQCL-Relationship
9. SSB RRM with SSB-PositionQCL-Relationship in DMTC

10. SSB-RLM with SSB-PositionQCL-Relationship in DMTC window

11. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0

12. Support monitoring DCI 2_0 to read availableRB-Sets-r16

13. Support monitoring DCI 2_0 to read CO duration
14. Component 12: Non-numerical PDSCH to HARQ-ACK timing
15. Enhanced dynamic HARQ-ACK codebook
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with both DL and UL transmission support under dynamic channel access


	Optional with capability signalling

	
	10-1a
	UE DL only operation in shared spectrum under dynamic channel access mode
	1. SSB RRM with SSB-PositionQCL-Relationship in DMTC
2. Support monitoring DCI 2_0 to read availableRB-Sets-r16
3. Support monitoring DCI 2_0 to read CO duration
	6-5
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with DL only operation
	Optional with capability signalling

	
	10-1b
	UE stand-alone (DL only) operation in shared spectrum under dynamic channel access mode
	1.
SSB/MIB/RMSI reception with SSB-PositionQCL-Relationship
2.
SSB RRM with SSB-PositionQCL-Relationship in DMTC

3.
SSB-RLM with SSB-PositionQCL-Relationship in DMTC window

4.
Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0

5.
Support monitoring DCI 2_0 to read availableRB-Sets-r16

6.
Support monitoring DCI 2_0 to read CO duration
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for the Scenario D in NR-U WID
	Optional with capability signalling 

	
	10-1c
	UE DL and UL  operation in shared spectrum under dynamic channel access mode
	1. Type 1 channel access

2. Type 2A channel access

3. Type 2B channel access (FFS if move this to separate feature)

4. Type 2C channel access

5. 20MHz LBT bandwidth

6. Contention window adjustment

7. CP extension up to 1 symbol for PUSCH/PUCCH transmission

8. SSB RRM with SSB-PositionQCL-Relationship in DMTC
9. Support monitoring DCI 2_0 to read availableRB-Sets-r16

10. Support monitoring DCI 2_0 to read CO duration

	6-5 and 6-6
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in an unlicensed SCell with both DL and UL
	Optional with capability signalling


	
	10-2
	UE stand-alone (DL and UL) operation in shared spectrum under semi-static channel access mode 


	1. Type 2C channel access

2. Single sensing slot of 9us channel access

3. 20MHz LBT bandwidth

4. SSB/MIB/RMSI reception with SSB-PositionQCL-Relationship
5. SSB RRM with SSB-PositionQCL-Relationship in DMTC

6. SSB-RLM with SSB-PositionQCL-Relationship in DMTC window

7. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0

FFS: 8. Support fixed frame period of 5ms and 10ms
9. Support monitoring DCI 2_0 to read availableRB-Sets-r16

10. Support monitoring DCI 2_0 to read CO duration
11. Invalidate RACH occasions that partially or fully fall within the idle period of a fixed frame period
12. UL transmission conditioned on the detection of DL transmission in the same fixed frame period
	
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band.

Support of channel access mechanism for FBE operation, including fixed frame period, Cat 2 LBT, Cat 1 LBT
	Optional with capability signalling

	
	10-2a
	UE DL only operation in shared spectrum under semi-static channel access mode
	1. SSB RRM with SSB-PositionQCL-Relationship in DMTC

2. Support fixed frame period of [1ms, 2ms, 2.5ms, 4ms, 5ms and 10ms]
3.
Support monitoring DCI 2_0 to read availableRB-Sets-r16

4.
Support monitoring DCI 2_0 to read CO duration
	6-5
	
	N/A
	
	Per band
	N/A
	N/A
	
	This can be a basic feature group for operating in unlicensed band with DL only operation
	Optional with capability signalling

	
	[10-2b]
	UE stand-alone (DL and UL) operation in shared spectrum under semi-static channel access mode 


	1. Support fixed frame periods shorter than 5ms
	10-2 or 10-2a
	
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-2c
	UE stand-alone (DL only) operation in shared spectrum under semi-static channel access mode
	1. Type 2C channel access

2. Single sensing slot of 9us channel access

3. 20MHz LBT bandwidth

4. SSB/MIB/RMSI reception with Q

5. SSB RRM with Q in DMTC

6. SSB-RLM with Q in DMTC window

7. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0

8. FFS: Support fixed frame period of 5ms and 10ms

9. Support monitoring DCI 2_0 to read availableRB-Sets-r16

10. Support monitoring DCI 2_0 to read CO duration

11. Invalidate RACH occasions that partially or fully fall within the idle period of a fixed frame period 


	
	
	
	
	
	
	
	
	This can be a basic feature group for the Scenario D in NR-U WID
	Optional with capability signalling 

	
	10-2d
	UE DL and UL operation in shared spectrum under semi-static channel access mode
	1. Type 2C channel access

2. Single sensing slot of 9us channel access

3. 20MHz LBT bandwidth

4. SSB RRM with Q =8 in DMTC

5. UL transmission conditioned on the detection of DL transmission in the same fixed frame period

6. FFS: Support fixed frame period of 5ms and 10ms
	6-5 and 6-6
	
	
	
	
	
	
	
	This can be a basic feature group for operating in an unlicensed SCell with both DL and UL
	Optional with capability signalling 

	
	10-3
	PRB interlace mapping for PUSCH
	1. PRB interlace frequency domain resource allocation for PUSCH


	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUSCH
	Optional with capability signalling

	
	10-3a
	PRB interlace mapping for PUCCH format 0 and format 1
	1. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1


	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 0/1
	Optional with capability signalling

	
	10-3b
	PRB interlace mapping for PUCCH format 2
	1. PRB interlace frequency domain resource allocation for PUCCH format 2


	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 2
	Optional with capability signalling

	
	10-3b
	PRB interlace mapping for PUCCH format 3
	1. PRB interlace frequency domain resource allocation for PUCCH format 3


	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support of PRB interlace PUCCH format 3
	Optional with capability signalling

	
	10-7
	LBT bandwidth size of 10MHz
	FFS the components
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-8
	Type B PDSCH length
	Length 3, 5, 6, 8,  11, 12, 13

FFS the capability are separate for each length or some groups are formed to signal the capability together
	
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Support of additional length (other than 2/4/7) for type B PDSCH.

Note length 9/10 are already covered by 14-3
	Optional with capability signalling

	
	10-9
	Search space set group switching with explicit DCI 2_0 bit field trigger
	1. Two groups of search space sets

2. Monitor DCI 2_0 with a search space set switching field 

3. Support a timer to switch back to original search space set group

4. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	10-1, 10-1a,  10-2, or 10-2a

Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band or per BC
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9a
	Search space set group switching with implicit PDCCH decoding with DCI 2_0 monitoring
	1. Two groups of search space sets

2. Support switching the search space set group with PDCCH decoding in group 1 

3. Support a timer to switch back to original search space set group

4. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	10-1, 10-1a, 10-2, or 10-2a

Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9b
	Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
	1. Two groups of search space sets

2. Support switching the search space set group with PDCCH decoding in group 1 

3. Support a timer to switch back to original search space set group
	10-1, 10-1a, 10-2, or 10-2a

Need discussion for licensed use
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	
	10-9c
	Joint search space group switching across multiple cells
	1. Configured with a group of cells and switch search space set group jointly over these cells
	10-9, 10-9a, or 10-9b
	Yes
	N/A
	
	FFS: Per UE or per band
	N/A
	N/A
	
	Without this capability, the UE will switch search space set groups for different cells independently
	Optional with capability signalling

	
	10-10
	RSSI and channel occupancy measurement and reporting
	1. RSSI measurement

2. Channel occupancy reporting
	10-1, 10-1a,  10-2, or 10-2a
	Yes
	N/A
	
	per band
	N/A
	N/A
	
	RSSI measurement for channel occupancy.
	Optional with capability signalling

	
	10-11
	SRS starting position at any OFDM symbol in a slot
	
	
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Support transmitting SRS starting in all symbols (0,…,13) of a slot
	Optional with capability signalling

	
	10-12
	OCC for PRB interlace mapping for PF2 and PF3 

FFS if need this capability, or if we split this for PF2 and PF3 separately
	1. OCC2

2. OCC4
	10-3b or 10-3c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	UE OCC capability for EPF2/EFP3
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	10-13a
	Extended CP range of more than one symbol for CG-PUSCH

FFS if need this capability
	
	10-1,

Do we need this for 10-2?

5-19 or 5-20
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	How long a UE can generate the CP extension beyond 1 symbol for CG-PUSCH
	Optional with capability signalling

	
	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	1. Support configuration of a value for dl-DataToUL-ACK indicating an inapplicable time to report HARQ ACK
	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	If non-numerical K1 value is supported
	Optional with capability signalling

	
	10-15
	Enhanced dynamic HARQ codebook
	1. Support of Type-2 HARQ ACK codebook grouping and HARQ ACK retransmission

2. Support of bit fields signalling PDSCH HARQ group index and NFI for the scheduling group in DCI 1_1
3. Support of bit field in DCI 0_1 total DAI for the non-scheduled group if configured. 


FFS if need to further split under other group DAI/NFI configured or not
	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling

	
	10-15a
	DAI and NFI for the non-scheduled group in DCI 1_1
	Support of bit fields signalling PDSCH HARQ group index and NFI for the non-scheduled group in DCI 1_1 of configured
	10-15
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling 

	
	10-16
	One-shot HARQ ACK feedback
	1. Support feedback of HARQ-ACK codebook containing all configured HARQ processes for all configured CCs, triggered by a DCI 1_1 scheduling a PDSCH
	10-1 or 10-2

Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 
	Optional with capability signalling

	
	10-16a
	One-shot HARQ ACK feedback trigger with empty DCI 1_1
	1. Support feedback of HARQ-ACK codebook containing all configured HARQ processes for all configured CCs with a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value
	10-16

Need discussion for licensed use
	Yes
	N/a
	
	Per band or per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-17
	Multi-PUSCH UL grant
	1. Support of scheduling up to 8 PUSCH with a single DCI 0_1 
	10-1 or 10-2 Need discussion for licensed use
	Yes
	N/A
	
	Per band or per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-18
	Configured grant with retransmission in CG resources 
	1. Support retransmission in CG resources

2. Support configured grant retransmission timer

3. Support DFI  monitoring

4. Support CG-UCI in CG-PUSCH


	10-1 or 10-2,

5-19 or 5-20

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	10-19
	Number of LBT bandwidth

FFS if this is needed
	Number of ED measurements the UE is able to perform simultaneously

[Whether the UE in WB operating mode can support nx20MHz measurement
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	This is the number of LBT bandwidth a UE can perform separate ED check on simultaneously
	Optional with capability signalling

	
	10-19a
	Support DL reception with subset of RB sets
	
When DL BWP has multiple RB sets, support the reception of a DL signal/channel even when gNB may have failed LBT in RB sets that the DL signal/channel does not occupy

	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Without this capability, UE will assume all RB sets in the DL BWP are all transmitted or none of them are transmitted
	Optional with capability signalling

	
	10-19b
	Support UL transmission with subset of RB sets passing LBT
	1. When UL BWP has multiple RB sets, support transmission of UL signal or channels when LBT passes for only the RB sets the UL signals or channels are located
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Without this capability, UE will transmit UL when all RB sets in the UL BWP pass LBT
	Optional with capability signalling

	
	[10-19c]
	Suppport intra-cell guard band(s) for DL carrier BW > 20MHz
	Support DL frequency domain resource allocation type 0 with PRG partially overlapped with Type-2 intra-cell gard band between two adjacent LBT RB sets where CCA is clear on only one of RB sets as defined by RAN4, and rate matching around the guard bands either at RB level (in case of wideband precoding) or at PRG level (in case of precoding granularity of 2 or 4 RBs) according to the information provided by DCI Format 2_0 available RB set bitmap and RRC intra-cell guard band configurations
	10-1a
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	We should first discuss this under the NR-U agenda before we can add this feature.
	Optional with capability signalling

	
	10-20
	Support search space set configuration with freqMonitorLocation-r16
	
Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16
	10-1, 10-1a,  10-2, or 10-2a

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-20a
	Support coreset configuration with rb-Offset
	1. Support coreset configuration with rb-Offset 


	10-1, 10-1a,  10-2, or 10-2a

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-21
	Support using ED threshold for UL to DL COT sharing
	1. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for scheduled UL to share COT with gNB for DL

2. Use ULtoDL-CO-SharingED-Threshold-r16 for cat 4 LBT for CG-PUSCH to share COT with gNB for DL

3. Indicate in CG-UCI the COT sharing information as configured in cg-COT-Sharing-r16


	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	[10-22]
	No gap 2-step RACH msgA transmission
	1. Support transmitting PRACH and PUSCH of msgA without gap in between

FFS if RAN1 can disallow this in NR-U.
	10-1 or 10-2 and 9-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	For licensed case, a minimum gap between PRACH and PUSCH of msgA is introduced, but is not applicable to NR-U
We should first discuss this under the NR-U agenda before we can add this feature.
	Optional with capability signalling

	
	10-23
	CGI reading of an unlicensed cell for ANR functionality
	1. Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the RMSI of the neighbouring unlicensed cell and reporting the acquired information to the network
	10-1, 10-1a,  10-2, or 10-2a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Support reading RMSI from SCell from an off-sync raster SSB for ANR
	Optional with capability signalling

	
	10-24
	CG-UCI multiplexing with HARQ ACK
	1. Support multiplexing CG-UCI with HARQ ACK
	10-18,

5-19 or 5-20

Need discussion for licensed use
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-25
	Enable  configured UL transmission  when DCI 2_0 is configured but not detected
	1. Support configuration of enableConfiguredUL-r16 and enable transmission of higher-layer configured UL (SRS, PUCCH, CG-PUSCH, and PRACH) out of COT when DCI 2_0is configured but not detected
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-26
	CSI-RS based RLM outside of discovery burst transmission  window
	Support RLM measurements using CSI-RS resources that are outside of discovery burst transmission window
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-27
	Wideband PRACH


	Enhanced PRACH design for NR-U by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	10-1 or 10-2
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,
	10-18

5-19 or 5-20
	Yes
	N/A
	
	FFS Per band or Per UE
	N/A
	N/A
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	[10-31]
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling

	
	[10-32]
	CSI-RS based CBD outside discovery burst transmission windows
	Support CBD (candidate beam detection) measurements using CSI-RS resources that are outside transmission windows
	10-1, 10-1a, 10-2, 10-2a, 10-1d, or 10-2e
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	


