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1. Introduction
In [1], UE features list for NR-U was further updated based on email discussion [100b-e-NR-UEFeatures-Remaining]. This contribution provides our views on UE features for NR-U, especially for
· Discussion on basic feature group (BFG),

· FBE/LBE differentiation of FG 10-2/2a (SSB-based RRM) and 10-2c/2d (SSB-based RLM), and
· FG 10-23 (CGI reading on unlicensed cell [based on off-sync raster SSB] for ANR functionality)
2. Discussion
· Discussion on basic feature group (BFG)
In RAN1#100bis-e meeting, it was agreed to define BFGs with working assumption for two alternatives on how to capture the relationship between BFG and the corresponding deployment scenario.
	Agreements:

· Define new basic FGs with components that have tightly related functionality to replace current basic FGs

· In “mandatory/optional” column for the possible basic FGs, it should be clarified that the FG may be a part of basic operation for a particular scenario

· If the FG is decided as a basic FG, the note will be updated to clarify that the FG is “optional with capability signaling and is required to be supported for the scenario”

· Note: each basic FG will have capability bit

· [Working assumption] Take either one of following alternatives
· Alt.1: Define a table to capture the basic FGs required for a certain NR-U deployment scenario in specification

· Note: the table does not have impact on capability signaling

· Note: the grouping of FGs in the table does not have impact on “prerequisite FGs” column in features list 

· Alt.2: Capture an association between the basic FGs required to be supported and a certain NR-U deployment scenario in the UE features list


Between two alternatives, Alt 2 is preferred since it seems sufficient to capture the association relationship between BFG and the corresponding deployment scenario in mandatory/optional column in UE features list, and capturing and managing the association in separate specification as in Alt 1 could be redundant.

Proposal #1: Confirm the working assumption by adopting Alt 2 (Capture an association between the basic FGs required to be supported and a certain NR-U deployment scenario in the UE features list).

	· 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.


Considering the deployment scenarios identified in NR-U WID [2], in our view, the following feature groups can be considered for BFGs applicable to a specific deployment scenario, with the principle that the minimum set of BFGs should be defined for each deployment scenario.

· FG 10-1 (UL channel access for dynamic channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E
· FG 10-1a (UL channel access for semi-static channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-2 (SSB-based RRM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2a (SSB-based RRM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2b (MIB reading on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

· FG 10-2c (SSB-based RLM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2d (SSB-based RLM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2e (SIB1 reception on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

· FG 10-3 (PRB interlace mapping for PUSCH): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-3a (PRB interlace mapping for PUCCH): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

For all of feature groups other than above BFGs, we propose to remove “This FG may be a part of basic operation for a particular scenario” in mandatory/optional column.
Proposal #2: For FG 10-1/1a/2/2a/2b/2c/2d/2e, update “This FG may be a part of basic operation for a particular scenario” in mandatory/optional column as follows, where each scenario is given by RP-191575:
· FG 10-1 (UL channel access for dynamic channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-1a (UL channel access for semi-static channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-2 (SSB-based RRM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2a (SSB-based RRM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2b (MIB reading on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

· FG 10-2c (SSB-based RLM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2d (SSB-based RLM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2e (SIB1 reception on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

Proposal #3: Remove “This FG may be a part of basic operation for a particular scenario” in mandatory/optional column for all FGs except for FG 10-1/1a/2/2a/2b/2c/2d/2e.

Proposal #4: For FG 10-3/3a, add the following statement in mandatory/optional column, where each scenario is given by RP-191575:

· FG 10-3 (PRB interlace mapping for PUSCH): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-3a (PRB interlace mapping for PUCCH): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FBE/LBE differentiation of FG 10-2/2a (SSB-based RRM) and 10-2c/2d (SSB-based RLM)
In RAN1#100-e meeting, the following conclusion was made.

	Conclusion:
For semi-static channel access, SSBs that (partially) fall in the idle region of a fixed frame period should be considered as invalid. No PDSCH rate matching and no RLM/RRM measurement will be done for those candidate SSB positions.


The above conclusion implies that, for FBE case, if location of a candidate SS/PBCH block is (partially) overlapped with idle region of a fixed frame period, UE shall not perform RRM/RLM/BFD/CBD operation for the SS/PBCH block. Therefore, based on this observation, we can remove brackets of FG 10-2/2a/2c/2d.
Proposal #5: Keep FG 10-2/2a/2c/2d separate feature groups as is, and remove brackets for FG 10-2/2a/2c/2d.

· FG 10-23 (CGI reading on unlicensed cell [based on off-sync raster SSB] for ANR functionality)
In our opinion, it would be preferable that CGI reading for ANR purpose is an optional feature regardless of whether the corresponding SSB is located in sync raster or not. Therefore, “[based on off-sync raster SSB]” can be removed for FG 10-23.

Proposal #6: Remove “[based on off-sync raster SSB]” for FG 10-23.

3. Conclusion
In this contribution, we provided our views on UE feature list for NR-U and proposals are as follows.
Proposal #1: Confirm the working assumption by adopting Alt 2 (Capture an association between the basic FGs required to be supported and a certain NR-U deployment scenario in the UE features list).

Proposal #2: For FG 10-1/1a/2/2a/2b/2c/2d/2e, update “This FG may be a part of basic operation for a particular scenario” in mandatory/optional column as follows, where each scenario is given by RP-191575:

· FG 10-1 (UL channel access for dynamic channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-1a (UL channel access for semi-static channel access mode): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-2 (SSB-based RRM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2a (SSB-based RRM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios A, B, C, D, and E

· FG 10-2b (MIB reading on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

· FG 10-2c (SSB-based RLM [for dynamic channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2d (SSB-based RLM [for semi-static channel access mode]): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

· FG 10-2e (SIB1 reception on unlicensed cell): This FG is optional with capability signaling and is required to be supported for the scenarios C and D

Proposal #3: Remove “This FG may be a part of basic operation for a particular scenario” in mandatory/optional column for all FGs except for FG 10-1/1a/2/2a/2b/2c/2d/2e.

Proposal #4: For FG 10-3/3a, add the following statement in mandatory/optional column, where each scenario is given by RP-191575:

· FG 10-3 (PRB interlace mapping for PUSCH): This FG is optional with capability signaling and is required to be supported for the scenarios A (except for DL-only), B, C, D, and E

· FG 10-3a (PRB interlace mapping for PUCCH): This FG is optional with capability signaling and is required to be supported for the scenarios B, C, D, and E

Proposal #5: Keep FG 10-2/2a/2c/2d separate feature groups as is, and remove brackets for FG 10-2/2a/2c/2d.

Proposal #6: Remove “[based on off-sync raster SSB]” for FG 10-23.
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