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In this contribution, we will share our views on UE features for 52.6 to 71 GHz. The preliminary approved UE features list can be found in [1].
Discussion
2.1	multiPUSCH-UL-grant-r17 and multiPDSCH-DL-grant-r17
For Rel -16, UE feature of multiPUSCH-UL-grant-r16 is introduced after introducing multi-PUSCH in NR-U. For Rel-17, the following agreement was achieved and multi-PUSCH/PDSCH has approved for SCS of 120, 480 and 960 kHz in RAN1 #106-e.
Agreement:
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
· FFS: Whether UE capability is introduced for restricting the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI
Therefore, similar with UE feature of multiPUSCH-UL-grant-r16 for multi-PUSCH for NR-U in Rel-16, UE feature for multi-PUSCH/PDSCH should be introduced for FR2-2 in Rel-17. For example, the UE feature may be multiPUSCH-UL-grant-r17 and multiPDSCH-DL-grant-r17 correspond to multi-PUSCH and multi-PDSCH for FR2-2 in Rel-17, respectively.
Proposal 1: UE feature for multi-PUSCH and multi-PDSCH should be introduced for FR2-2 in Rel-17.
2.2	No LBT
In the preliminary RAN1 UE features list, we can observe that Cat2 LBT and Cat3/4 LBT has been reflected in Rel-17 above 52.6GHz UE feature, but there is no see a feature for No LBT. According to the agreement of RAN1 #102 e-meeting, we can see that both channel access with LBT mechanism(s) and a channel access mechanism without LBT has been supported for Rel-17 above 52.6GHz. Therefore, it is necessary to capture the feature for No LBT in Rel-17 above 52.6GHz UE feature list.
Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported
· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.
· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms
· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)
Proposal 2: The feature for No LBT should be captured in Rel-17 above 52.6GHz UE feature list.

2.3	Short Control Signalling
In the RAN1 #103 and #105 e-meeting, it has agreed that contention-exempt short control signalling transmission is supported in 60Ghz band for regions where LBT is required and no LBT is allowed for short control signalling, including msg1 for the 4 step RACH and MsgA for the 2-step RACH. The related conclusions are copied as below:
Agreement:(RAN1 #103 e-meeting)
· Support of contention-exempt short control signalling transmission in 60GHz band for regions where LBT is required and short control signaling without LBT is allowed.
· Note: If regulations do not allow short control signaling exemption in a region when operating with LBT, operation with LBT for these short control signals should be supported
· Restrictions to the transmission, such as, on duty cycle (airtime measured over a relatively long period of time), content, TX power, etc. can be discussed when specifications are developed.
Agreement:(RAN1 #105 e-meeting)
· Contention Exempt Short Control Signalling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signalling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc
According to the above agreement, we can see that short control signalling is supported only to the given region. Therefore, we think that the feature on contention-exempt short control signalling transmission should be captured in UE feature list.
Proposal 3: The feature for contention-exempt short control signalling transmission should be captured in Rel-17 above 52.6GHz UE feature list.
2.4	Subcarrier spacing
For “FG 24-2 120KHz SSB based stand-alone support” [1], the existing description of Component 1 is “Support 480KHz SSB for initial access”. This may be an editorial error. The correct description should be "Support 120KHz SSB for initial access". In addition, we do not think FG 24-2 is necessary. According to the WID and the agreement reached in RAN#92-e, supporting 120KHz for initial access should be a basic feature, which can be listed as a component of “FG 24-1 General FR2-2 support”.

From WID:
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)

Agreement in RAN#92-e, June 14-18, 2021
In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESTE#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· SSB time domain candidate resource pattern (within a slot or pair of slots) for 480 and 960kHz SSB are identical
· Prioritize support SSB-CORESET0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
Proposal 4: The existing description “Support 480KHz SSB for initial access” of Component 1 in FG 24-2 has an editorial error. The correct description should be "Support 120KHz SSB for initial access". 
Proposal 5: FG 24-2 is not necessary, which can be listed as a component of “FG 24-1 General FR2-2 support”.
So far, dependency or lack thereof for a UE supporting 480kHz numerology for data and control to also support 480kHz SSB numerology for initial access has not been decided. Thus, RAN1 should first agree that a UE supporting 480kHz numerology for data and control should also support 480kHz SSB numerology for initial access, then FG 24-4 can be used as a prerequisite feature group for FG 24-3.
Observation 1: No agreements/conclusions to support that FG 24-4 can be used as a prerequisite feature group for FG 24-3.
Proposal 6: RAN1 should agree that a UE supporting 480kHz numerology for data and control supports 480kHz SSB numerology for initial access.
Conclusion
In this contribution, we share some our views on UE features for 52.6 GHz to 71GHz and provide the following observations and proposals:
Observation 1: No agreements/conclusions to support that FG 24-4 can be used as a prerequisite feature group for FG 24-3.
Proposal 1: UE feature for multi-PUSCH and multi-PDSCH should be introduced for FR2-2 in Rel-17.
Proposal 2: The feature for No LBT should be captured in Rel-17 above 52.6GHz UE feature list.
Proposal 3: The feature for contention-exempt short control signalling transmission should be captured in Rel-17 above 52.6GHz UE feature list.
Proposal 4: The existing description “Support 480KHz SSB for initial access” of Component 1 in FG 24-2 has an editorial error. The correct description should be "Support 120KHz SSB for initial access". 
Proposal 5: FG 24-2 is not necessary, which can be listed as a component of “FG 24-1 General FR2-2 support”.
Proposal 6: RAN1 should agree that a UE supporting 480kHz numerology for data and control supports 480kHz SSB numerology for initial access.
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