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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In this meeting, we provide our view on the UE feature and capability for 1024QAM which belongs to a RAN4-led WI [1]. 
2 Discussion
[bookmark: _Ref54117246]In [1], different objectives were set for RAN1, RAN2 and RAN4. For RAN4-specific objectives, including RF core requirement and Demodulation performance requirement, it is very clear that up to 2-layer DL MIMO is assumed in this WI (as captured in the Annex).
However, in the current RAN1 UE feature list [2] and the current UE capability defined in TS8.306, the MIMO layer limitation for 1024QAM is not mentioned, as captured below.
	UE feature in [1]
		Features
	Index
	Feature group
	Components

	 36. NR_DL1024QAM_FR1
	36-1
	1024QAM for PDSCH for FR1
	[bookmark: _Hlk101198126]Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.




	UE capability in TS38.306
	pdsch-1024QAM-FR1-r17
Indicates whether the UE supports 1024QAM modulation scheme for PDSCH for FR1 as defined in TS 38.211 [6], MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214 [12].
UE indicating support of this feature shall also indicate support of pdsch-256QAM-FR1.



Without the limitation of “up to 2-layer DL MIMO”, the UE capability is not well-aligned with the WID scope. Also, it may cause confusion in the market on whether 4-layer DL MIMO with 1024QAM is supported or not. Some UE may be forced to not to support 4-layer MIMO in a 1024QAM-capable band, even if it supports 4-layer MIMO with 256QAM. Therefore, we think some clarification is needed. As this WI is led by RAN4 and the main limitation comes from RAN4 spec, we suggest RAN4 to send an LS to RAN1 and RAN2 to update the UE feature list and the UE capability like below: 
Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214, and up to 2-layer DL MIMO performance requirements in TS 38.101-4.
[bookmark: _Ref101198343]Proposal 1: Send an LS to RAN1 and RAN2 to update the UE feature list and UE capability. E.g., for the component in UE feature list: 
· Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214, and up to 2-layer DL MIMO performance requirements in TS 38.101-4.
3 Conclusion
In the contribution, we discuss the issues on the UE feature and capability for 1024QAM. We have the following proposal: 
Proposal 1: Send an LS to RAN1 and RAN2 to update the UE feature list and UE capability. E.g., for the component in UE feature list:
· Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214, and up to 2-layer DL MIMO performance requirements in TS 38.101-4.
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5 Annex: Objectives of [1]
	4.1	Objective of SI or Core part WI or Testing part WI
The objective is to specify downlink 1024QAM for NR PDSCH operation in FR1, together with related procedures, signalling and necessary RF requirements. The main objectives are:
· Specify high order modulation for PDSCH [RAN1]
· Specify 1024QAM constellation as specified in E-UTRA for DL PDSCH
· Specify corresponding 5-bit MCS table with 1024QAM entries as defined in E-UTRA, with 5 bit DCI overhead for MCS indication
· Specify corresponding CQI feedback with 1024QAM entries as defined in E-UTRA, with no changes to the CQI field and table sizes
· Specify corresponding RRC signalling and UE capabilities [RAN2]
· Note: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability
· Specify corresponding UE and BS RF core requirements [RAN4]
· UE and BS RF core requirements are specified for stationary wireless scenarios with up to 2 layer DL MIMO
· The cell size(s) and type of stationary wireless scenarios for which UE and BS RF core requirements are defined will be studied and decided by RAN4.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
The objective is to specify the necessary UE performance requirements for DL 1024QAM for PDSCH in FR1 and BS RF conformance tests in FR1. The main objectives are:
· UE demodulation performance requirements for PDSCH.
· CQI reporting requirements.
· Conformance tests for BS RF.
· UE demodulation requirements, CQI requirements and BS RF conformance tests are specified for stationary wireless scenarios with up to 2 layer DL MIMO.
The cell size(s) and type of stationary wireless scenarios for which UE demodulation requirements, CQI requirements and BS RF conformance tests are defined will be studied and decided by RAN4.



