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1 Introduction
During the last meeting, the discussion on the UE features for RedCap was carried out. And the updated UE features are included in [1]. In this contribution, we will continue the discussion on the UE feature and share our view. 
2 Discussion
FG 28-1 RedCap UE

One remaining issue for FG 28-1 is whether include other basic features into the component. In our understanding, the intension of FG 28-1is to define a RedCap UE type. For the RedCap UE type definition, the following agreements were made
	Agreement (RAN1#106e)
         A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2

         Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description

· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers

· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands

· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC




In our view, only including the maximum UE bandwidth is not sufficient considering the motivation to define RedCap UE type as described in the WID 

· 
for RedCap UE identification

· 
for constraining the use of those RedCap capabilities only for RedCap UEs

· 
for preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths

In our understanding, the second bullet implies that non-RedCap may use the capability not included in the RedCap’s definition and the third bullet implies RedCap are not constrained for the capability which are not included the RedCap definition. For example, if reduced Rx is not included in the RedCap definition, the consequence may become that the RedCap may use the same number of Rx with non-RedCap e.g., 20MHz+4Rx in TDD band or the non-RedCap devices may support reduced number of Rx e.g., 100MHz+1Rx in TDD band. To avoid such situation, all the reduced capabilities RedCap supported should be included in the definition

Proposal 1: Include the following features in the components of FG 28-1

· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers

· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands

· Supports either DL up to 64 QAM or up to 256 QAM for FR1

FG 28-2 Number of UE Rx branches and DL MIMO layers for RedCap UE
The intension of this FG is to indicate the number of Rx branches and DL MIMO layers. Since RedCap support at least 1 Rx/MIMO layer, then there is no need to report the number of 1Rx/MIMO layer. Only when the number of Rx/MIMO layer is 2, RedCap could report the support of 2 Rx/MIMO layers. Considering this point, we suggest to perform the following update for FG 28-2
Proposal 2: Update FG 28-2 as follows 
· Update the feature group as “2 Rx branches and DL MIMO layers for RedCap”

· Update the Components as “2 Rx branches with maximum 2 DL MIMO layers for RedCap UE” 
· Update the Consequence if the feature is not supported by the UE as “NW assumes the RedCap UE only support 1 Rx branches with maximum 1 DL MIMO layer”

FG 28-4 UL Half-duplex FDD operation type A for RedCap UE
In our understanding, once the duplexer is replaced by a switch, all the bands will be impacted. From this point the “Type” column should be “per UE” rather than “per band”.
Proposal 3: Update FG 28-4 as follows 

· Change the Type from “per band” to “per UE”

FG 28-5 UL 256QAM support for RedCap UE
Since  the support of UL 256 QAM is also optional in NR R15 and there is no change for RedCap. Therefore, there is no need to introduce a new FG dedicated for RedCap. 
Proposal 4: Remove FG 28-5

3 Conclusion
In this contribution, we share our consideration on the basic UE features for RedCap and our view is summarized as below
Proposal 1: Include the following features in the components of FG 28-1

· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers

· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands

· Supports either DL up to 64 QAM or up to 256 QAM for FR1

Proposal 2: Update FG 28-2 as follows 

· Update the feature group as “2 Rx branches and DL MIMO layers for RedCap”

· Update the Components as “2 Rx branches with maximum 2 DL MIMO layers for RedCap UE” 

· Update the Consequence if the feature is not supported by the UE as “NW assumes the RedCap UE only support 1 Rx branches with maximum 1 DL MIMO layer ”

Proposal 3: Update FG 28-4 as follows 

· Change the Type from “per band” to “per UE”

Proposal 4: Remove FG 28-5
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Annex
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 28. NR_redcap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.

2. Maximum FR2 RedCap UE bandwidth is 100 MHz.

FFS whether to add any other basic features for RedCap UE
	
	Yes
	
	Network assumes the UE is not a RedCap UE
	Per UE
	No
	No
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling

RedCap UE must indicate this FG is supported

	 28. NR_redcap
	28-2
	Number of UE Rx branches and DL MIMO layers for RedCap UE
	1. For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.

2. For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
	28-1
	Yes
	
	Impact on UE complexity
	Per band
	No
	No
	
	For UE capability signalling, the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework. Detailed signalling is up to RAN2.
	Optional with capability signaling

	28. NR_redcap
	28-3
	Half-duplex FDD operation type A for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE
	28-1
	Yes
	
	UE is assumed to support FD-FDD in FDD bands
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling

	 28. NR_redcap
	28-5
	UL 256QAM support for RedCap UE
	1. Support of 256QAM for PUSCH for RedCap UE

2. Support of 256QAM MCS table (Table 5.1.3.1-2 in TS 38.214) for PUSCH for RedCap UE
	28-1
	Yes
	
	Impact on UE complexity and UL link performance at high SNR
	Per band
	No
	No
	
	For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH.
	Optional with capability signaling


