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Introduction
This paper provides our views on Rel-16 UE features for NR unlicensed spectrum access provided in R1-2003198. Detailed proposals are described in the following sections. 
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. 
Basic feature groups for NR-U deployment scenarios
According to NR-U WID, Rel-16 NR-U aims to support the following deployment scenarios. UE should be able to support a particular deployment without excessive support of NR-U features. Based on the NR-U target deployment scenarios, we provide our views on which feature groups should be mandatory for a particular deployment scenario in Table 1.   
· 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.

MIB reading should basic FG for SA/DC deployment scenarios. 
RACH related FGs should be basic FGs for SA/DC deployment scenarios. RAR windows are extended to 40ms to cope with the transmission timing uncertainty caused by LBT. We think it should be supported by UE that plans to support NR-U SA and DC deployments. On the other hand, for UE that only supports NR-U CA operation, then it is not necessary, because RAR is transmitted in SpCell (PCell or PSCell).
PRB interlaced mapping for PUSCH should be basic FGs for CA with UL and SA/DC deployment scenarios. 
PRB interlaced mapping for PUCCH should be basic FGs for SA/DC deployment scenarios. 
In our opinion, monitoring DCI 2_0 to acquire COT structure in both time (CO duration) and frequency (availableRB-Sets-r16) dimensions is beneficial to UE in terms of AGC adjustment, COT detection, skipping of PDCCH monitoring and CSI-RS reception, etc. Therefore, we suggest to merge FG10-29 and 10-30 as a basic FG for all NR-U deployment scenarios. 
In our opinion, FG10-11 (“SRS starting position at any OFDM symbol in a slot”) is an enhancement and should not be regarded as a basic feature group.
FG10-14 (“Non-numerical PDSCH to HARQ-ACK timing”) is beneficial to unlicensed operation when channel occupancy time is limited by regulation. Specifically, gNB can tell UE to postpone its HARQ-ACK feedback to a PDSCH that is scheduled in the end of a COT. We hence think it should be a basic feature group for UE that supports NR-U SA and DC deployments. On the other hand, for a UE that only supports NR-U CA operation, then the support of this feature group should be optional.
We think FG10-15 (“enhanced dynamic HARQ codebook”) should be regarded as a basic FG for UE that supports NR-U SA and DC operation. Similar to the motivation for introducing DRS windows to NR-U, enhanced HARQ procedures that have designed for NR-U can provide multiple transmission opportunities for HARQ-ACK feedbacks. As “dynamic HARQ-ACK codebook” is chosen to be the default codebook for Rel-15, we believe FG10-15 (“enhanced dynamic HARQ codebook”) rather than FG10-16 and 10-16a (one-shot codebook) should be the basic feature group for SA and DC deployment scenarios.
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	Scenario A with DL-only
	Scenario A with both DL and UL in LBE
	Scenario A with both DL and UL in FBE
	Scenario B in LBE
	Scenario B in FBE
	Scenario C
	Scenario D
	Scenario E in LBE
	Scenario E in FBE

	10-1 (LBT LBE)
	
	X
	
	X
	
	X
	
	X
	

	10-1a (LBT FBE)
	
	
	X
	
	X
	X
	
	
	X

	10-2 (SSB RRM)
	X
	X
	X
	X
	X
	X
	X
	X
	X

	10-2b (MIB)
	
	
	
	X
	X
	X
	X
	X
	X

	10-2c (SSB RLM)
	
	
	
	X
	X
	X
	X
	X
	X

	10-2e (SIB1)
	
	
	
	X
	X
	X
	X
	X
	X

	10-2f (ext. RAR)
	
	
	
	
	
	X
	X
	X
	X

	10-3 (interlaced PUSCH)
	
	X
	X
	X
	X
	X
	
	X
	X

	10-3a (interlaced PUCCH)
	
	
	
	X
	X
	X
	
	X
	X

	10-7 (10M UL)
	
	
	
	
	
	X
	
	
	

	10-14 (non-numerical HARQ)
	
	
	
	X
	X
	X
	
	X
	X

	10-15
	
	
	
	X
	X
	X
	
	X
	X

	10-27 (wide PRACH)
	
	
	
	X
	X
	X
	
	X
	X

	10-29 (DCI 2_0)
	X
	X
	X
	X
	X
	X
	X
	X
	X

	10-30 (DCI 2_0)
	X
	X
	X
	X
	X
	X
	X
	X
	X



Proposal 2: Adopt the proposed basic feature groups in Table 1 for NR-U deployment scenarios. 
Views on specific feature groups
For FG10-1a, since Type 2C is one of its components, CP extension should be, too. 
Proposal 3: In FG10-1a, add “FFS: CP extension up to 1 symbol for PUSCH/PUCCH transmission” as one of its components.
For downlink features, there is no need to distinguish FBE from LBE. Hence, FGs 10-2a and 10-2d are not necessary.
Proposal 4: Remove FG10-2a and FG10-2d. 
For FG10-9, we suggest to change from “Search space set group switching with explicit DCI 2_0 bit field trigger or with implicit PDCCH decoding with DCI 2_0 monitoring” to “Search space set group switching without DCI 2_0 monitoring.”
Proposal 5: For FG10-9, change from “Search space set group switching with explicit DCI 2_0 bit field trigger or with implicit PDCCH decoding with DCI 2_0 monitoring” to “Search space set group switching without DCI 2_0 monitoring.”
For FG10-10, remove “This FG may be a part of basic operation for a particular scenario” from the column of “Mandatory/Optional.” According to RAN2’s agreements, FG10-10 should be optional.
[bookmark: _GoBack]Proposal 6: For FG10-10, remove “This FG may be a part of basic operation for a particular scenario” from the column of “Mandatory/Optional.”
For FG10-19a, we think this is important to reduce UE complexity for wideband operation and should be kept as a FG. When the serving gNB can transmit DL transmissions on a subset of RB sets in a wideband BWP even when it does not pass all RB sets in a BWP, it means some of the RB sets may be occupied by other non-serving gNB/eNB/Wifi devices. If the interference on these unavailable RB sets is very strong (say it is caused by a nearby Wifi device), it is very difficult for UE to set a proper AGC gain. If UE does not indicate this capability, it means it does not have to worry some of the RB sets in its active DL BWP are occupied by devices other than its serving cell. Note: in our understanding, this FG actually regulates gNB so that gNB has to pass LBT in all RB sets of a DL BWP in order to transmit to UEs that do not support this capability.  
Suggested modification to FG10-19a: 
· Component: Change from “[When DL BWP has multiple RB sets, support using the available RB set bitmap in DCI 2_0 to validate the periodic CSI-RS transmission if the CSI-RS is over multiple RB-sets]” to “When DL carrier/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.” 
· Note: If UE does not indicate this capability, UE will be configured with zero intra-cell guard-band. Furthermore, UE will assume all RB sets in a DL BWP are all transmitted or none of them are transmitted.
Proposal 7: For FG10-19a, change the column of component from “[When DL BWP has multiple RB sets, support using the available RB set bitmap in DCI 2_0 to validate the periodic CSI-RS transmission if the CSI-RS is over multiple RB-sets]” to “When DL carrier/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.”
Proposal 8: For FG10-19a, add the following to the column of Note:
· If UE does not indicate this capability, UE will be configured with zero intra-cell guard-band. Furthermore, UE will assume all RB sets in a DL BWP are all transmitted or none of them are transmitted.
Proposal 9: Support FG10-19a.
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 10: For FG10-20, change the component to “Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16”
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. Hence, we think the CGI reading of an unlicensed cell for ANR functionality should be an optional feature. 
Proposal 11: CGI reading of an unlicensed cell for ANR functionality should be UE capability regardless whether its SSB is on or off sync rater. 
Proposal 12: For FG10-23, change FG name from “CGI reading on unlicensed cell [based on off-sync raster SSB] for ANR functionality” to “CGI reading on unlicensed cell for ANR functionality”. 
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