3GPP TSG RAN WG1 #106-bis-e	R1-2109760
e-Meeting, October 11 – 19, 2021

Agenda item:	8.6.1.3
Source:	NEC
Title: 	Discussion on UE Capability of DL MIMO and Rx branches for RedCap
Document for:	Discussion and Decision
Introduction
In RAN1#106-e, there was a discussion whether a RedCap UE with 2 Rx branches may indicate only single MIMO layer. 
Discussion
According to the WID, a RedCap UE is required to support maximum number of DL MIMO layers equal to the number of Rx branches. 
A UE capability parameter maxNumberMIMO-LayersPDSCH would be used to indicate number of Rx branches of RedCap UE as well as MIMO layers. In consequence, maxNumberMIMO-LayersPDSCH indicated by RedCap UE would need to be equal to number of Rx branches of the UE, which may be different in FR1 and FR2. 
Observation:
· maxNumberMIMO-LayersPDSCH indicated by RedCap UE needs to be equal to number of Rx branches of the UE which may be different in FR1 and FR2
The parameter maxNumberMIMO-LayersPDSCH is defined as “per CC” for non-RedCap UE as follows [1]:
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	maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE does not support MIMO on this carrier.
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In case the parameter for non-RedCap UE is reused for RedCap UE (i.e. per CC), it could be updated to accommodate RedCap Type so that RedCap UE with 2Rx branches shall support 2 MIMO layers as follows:
	maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. Except for RedCap Type, For for single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. For RedCap Type with 2Rx, it is mandatory to support 2 MIMO layers. For RedCap Type with 1Rx, only single layer is supported. If absent, except for RedCap type, the UE does not support MIMO on this carrier, for RedCap Type, the UE is equipped with a single Rx antenna port and supports only a single layer.
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Details can be left for RAN2. On the other hand, it should be discussed by RAN1 whether the parameter for RedCap UE can be “per CC” as RedCap UE may not support either CA or DC. If the parameter cannot be per CC, a corresponding parameter dedicated for RedCap Type needs to be introduced.
Proposal:
· It should be discussed by RAN1 whether the parameter maxNumberMIMO-LayersPDSCH can be per CC for RedCap UE

Summary
Observation:
· maxNumberMIMO-LayersPDSCH indicated by RedCap UE needs to be equal to number of Rx branches of the UE which may be different in FR1 and FR2
Proposal:
· In case the parameter for non-RedCap UE is reused for RedCap UE (i.e. per CC), it could be updated as follows: 

	maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. Except for RedCap Type, For for single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. For RedCap Type with 2Rx, it is mandatory to support 2 MIMO layers. For RedCap Type with 1Rx, only single layer is supported. If absent, except for RedCap type, the UE does not support MIMO on this carrier, for RedCap Type, the UE is equipped with a single Rx antenna port and supports only a single layer.
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Proposal:
· It should be discussed by RAN1 whether the parameter maxNumberMIMO-LayersPDSCH can be per CC for RedCap UE
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