3GPP TSG- RAN WG1 Meeting #109-e                                             R1- 2204219
e-Meeting, May 9th – 20th, 2022

Agenda Item:	8.16.2
Source:	Apple Inc.
Title:	Views on Rel-17 Beyond 52.6 GHz UE features
Document for:	Discussion/Decision

1. Introduction
This contribution discusses the UE features for Rel-17 WI on NR operating between 52.6 GHz and 71 GHz in [1][3]. The UE features as at the end of RAN1 #108-e can be found in the Appendix of this document.

2. Proposals
Proposal 1: FG 24-1f
1. In RAN1 #108-e, multiple PDSCH scheduling was extended to 120 kHz in FR2-1 (Multiple PDSCH scheduling by single DCI for 120kHz in FR2-1) with a note to continue discussion on extending 24-1f to other SCSs. We do not support extension to other SCSs in FR2-1 as we do not think it is needed.  

Proposal 2: FG 24-1g
1. In RAN1 #108-e, multiple PUSCH scheduling was extended to 120 kHz in FR2-1 (Multiple PUSCH scheduling by single DCI for 120kHz in FR2-1) with a note to continue discussion on extending 24-1g to other SCSs. We do not support extension to other SCSs in FR2-1 as we do not think it is needed.  

Proposal 3: FG 24-8/24-9
1. In RAN1 #108-e, the FG type for both FGs was kept as FFS. We support an FSPC to prevent a situation where the UE under-reports its capability to ensure that it can support the # of HARQ processes in a carrier aggregation scenario.  

Proposal 4: New FGs for Multi-cell PDCCH monitoring
1. In RAN1 #1080e, the following agreements were reached:
Agreement
· For serving cells configured with 480 or 960 kHz SCS, the serving cells with the same SCS and  value are grouped together to determine a total BD/CCE budget for that group and the per-cell BD/CCE budget within the group.
· Support UE capability signaling for 4 additional cases :
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[4, 5, …, , 16]}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4, 5, …, 16]}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {[1, 2, …, 15]} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3, 4, …, 16]}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {[4, 5, …, 16]}
· For the case with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells (case 7) or any combination of 2 of the capabilities (i.e. case 5, and case 6), the UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17) as UE capability. If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17), as in Rel-16, the gNB configures which combination for the UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability.
· FFS: Extension to NR-DC scenario

Corresponding FGs need to be captured as follows:
· Feature Group 24-x1:  Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells 
· Components: Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
· Candidate value for the component: FFS
· Prerequisite: 24-4 or 24-5
· Mandatory/Optional: Optional with capability signalling
· Feature Group 24-x2:  Mix of Rel. 15 PDCCH monitoring capability and Rel. 17 PDCCH monitoring capability on different carriers
· Components: Support Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· Prerequisite: 24-4 or 24-5
· Mandatory/Optional: Optional with capability signalling
· Feature Group 24-x3:  Mix of Rel. 16 PDCCH monitoring capability and Rel. 17 PDCCH monitoring capability on different carriers 
· Components: Support Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· Prerequisite: 11-2, 24-4 or 24-5
· Mandatory/Optional: Optional with capability signalling

· Feature Group 24-x4:  Mix of Rel. 15 PDCCH monitoring capability, Rel. 16 PDCCH monitoring capability and Rel. 17 PDCCH monitoring capability on different carriers
· Components: Support Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· Prerequisite: 11-2, 24-4 or 24-5
· Mandatory/Optional: Optional with capability signalling

· Feature Group 24-x5 :  Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 15 and Rel. 17 PDCCH monitoring capabilities on different carriers 
· Components: Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R17)
· Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
· Candidate values for pdcch-BlindDetectionCA-R17 is 1 to 15
· The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-17 PDCCH monitoring capability is FFS
· Prerequisite: Feature Group 24-x2
· Mandatory/Optional: Optional with capability signalling

· Feature Group 24-x6 :  Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 17 PDCCH monitoring capabilities on different carriers 
· Components: Supported combination(s) of (pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
· Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
· Candidate values for pdcch-BlindDetectionCA-R17 is 1 to 15
· The minimum of the summation of capability on the number of CCs with Rel-16 PDCCH monitoring capability and the capability on the number of CCs with Rel-17 PDCCH monitoring capability is FFS
· Prerequisite: Feature Group 24-x3
· Mandatory/Optional: Optional with capability signalling
· Feature Group 24-x7 :  Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 15, Rel. 16 and Rel. 17 PDCCH monitoring capabilities on different carriers
· Components: Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
· Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 16
· Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 16
· Candidate values for pdcch-BlindDetectionCA-R17 is 1 to 16
· The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability, capability on the number of CCs with Rel-16 PDCCH monitoring capability, and the capability on the number of CCs with Rel-17 PDCCH monitoring capability is FFS
· Prerequisite: Feature Group 24-x4
· Mandatory/Optional: Optional with capability signalling

Proposal 5: New FGs for Cross-carrier Scheduling

1. In RAN1 #107-bis-e, the following conclusion was reached [2]:
	Conclusion
Potential indications of UE capability related to a limited support of cross-carrier scheduling e.g. as a function of |μPDCCH − μPDSCH| can be discussed as part of the UE capability discussion.


a. In a scenario with different numerologies between PDSCH and PUCCH, a large differential between the SCSs may result in a large gap between a transmitted PDSCH(s) and its corresponding PUCCH. In one simple example, assume that the transmission occurs such that the HARQ is on FR1 with the SCS set to 15 kHz which is equivalent to 32 480 kHz slots. A frame structure of DDDSU would require an aggregation of up to 96 slots. The maximum differential changes from 8 (120 kHz to 15 kHz) to 64 (960 kHz to 15 kHz). As such, a UE should be able to signal a value K such that |μPDCCH − μPDSCH| ≤ k, where k ≥ 3. 
b. Secondly, the maximum number of carriers that can be simultaneously scheduled from a single carrier should be defined as a UE capability. This may be necessary given the possible increase in the bandwidth of the different transmissions, and the increase in data rate for the new SCSs.


2. Conclusion
In this contribution, we have discussed the preliminary set of UE features for NR operation between 52.6 GHz and 71 GHz with the proposals listed in the document above.
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