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1. [bookmark: _Ref5850594]Introduction
In RAN1#106b-e meeting the following agreements were made for RedCap. 
	Agreement
FG 28-1 is kept as “RedCap UE” as follows.
	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
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement
FG 28-3 is kept as “Half-duplex FDD operation type A for RedCap UE” as follows.
	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
	
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	
	
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement
FG 28-1 is supported as a basic FG for RedCap UE
· It is clarified in the column of “Mandatory/Optional”
Agreement
The sentence in “Consequence if the feature is not supported by the UE” in FG28-1 is revised as “Network assumes the UE is not a RedCap UE”
Agreement
The sentence in “Consequence if the feature is not supported by the UE” in FG28-3 is revised as “UE is assumed to support FD-FDD in FDD bands”
Agreement
· FG 28-4 is removed
· RedCap UE supports FG1-4 (256QAM for PDSCH) as optional with capability signalling both for FR1 and FR2
Add a note in FG 1-4 (256QAM for PDSCH) that “For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH


In this contribution, we focus on UE features for RedCap and provde our view.
2. Discussion on RedCap UE feature
Feature 28-1: RedCap UE
	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


Agreement
FG 28-1 is supported as a basic FG for RedCap UE
· It is clarified in the column of “Mandatory/Optional”
Agreement
The sentence in “Consequence if the feature is not supported by the UE” in FG28-1 is revised as “Network assumes the UE is not a RedCap UE”

Based on current status, there is no need to merge other FG 28-x to FG 28-1. However, there are some other on BWP related operation. Whether to update the description of FG28-1 can based on the outcome of AI 8.6.1. 1. 
For the Type, we are fine with “Per UE”, and with per UE, there is no need to differentiate FDD/TDD. For the differenation of FR1 and FR 2, in our understanding, this features is a flag to report as whether this UE is a RedCap UE or not. Since UE will report the supporting bands in other IE, therefore, for the need of FR1/FR2 differention, it can be No.
We are also fine for the note to descript that RedCap UEs do not support CA and DC, which is align with WID. And this can be optional features, since this will not require all the UE to be able operates as RedCap UE. 
Proposal #1: Comfirm the need of FDD/TDD differentiation and need of FR1/FR2 differentiation as “No”, the note to not support CA/DC and optional featuers. Keep the FFS for componets for current ongoing discussion together with consequence part as further study. 
Feature 28-2: Number of UE Rx branches and DL MIMO layers for RedCap UE
There were some discussions on whether FG 28-2 can be deleted or not. We think this be discussed in RAN 2. RAN 2 agreed in RAN 2 #115 e that there is no need to introduce capability signalling on the supported Rx number for RedCap. 
Do not introduce capability signalling on the supported Rx number for RedCap UE since the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework;
Therefore, we think this feature can be up to RAN 2. And from RAN 1 perspective, there is no need to keep it. 
Proposal #2: Leave FG 28-2 to RAN 2.
Feature 28-3: Half-duplex FDD operation for RedCap UE
With the agreement on consenquence, current FG 28-3 is as follows:
	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



From implementation point of view, half-duplex FDD operation is determinated based on hardware. It is not a band related feature. Therefore, they type of feature 28-3 should be Per UE. Besides, this feature is FDD specific features and can be applied for FR1 only. 

Proposal #3: Feature 28-3 is defined per UE other than per band, and confirm FG28-3 is “FDD only” and “FR 1 only”

Feature 28-5: UL 256QAM support for RedCap UE
FG 28-4 DL 256QAM support for RedCap UE was agreed to be removed and combined into FG1-4. We think same principle can be reused for UL 256QAM. Moever, there is no change compared with NR UE. Therefore, we suggest to remove this feature 28-5 from the RedCap feature list. 
 Proposal #4: Remove Feature 28-5 from RedCap Feature list with the assumption that this capability can be shared with NR UE. 

3. Rel-15/16 features not applicable for RedCap UEs
There were some discussion whether some features is not applicable or shall not be mandatory. Some detailed discussion are provided:
FG 1-7 CSI-RS based RLM
This CSI-RS based RLM may be related to the ongoing discussion in AI 8.1.1.1. On the other hand, even NCD-SSB is agreed to be configured in DL BWP,  this feature may still be helpful, for example, CSI-RS can have larger BW than SSB, which can have better performace. Therefore, we think this FG 1-7 shall be kept as unchange.
FG 2-4a Additional active TCI state for PDCCH
This is a mandatory feature for Rel-15 UE. And this feature is benefit to ensure the performance of PDCCH. Relaxing TCI state for PDCCH is not part of the scope of RedCap UE. Therefore, it shall be kept as unchange.
FG 2-55 SRS Tx switch
Similarly, this feature is related to SRS performace and it is not part of the scope to relax. Therefore, it shall be kept as unchanged.
FG 2-61 Additional active spatial relation for PUCCH
Similarly, this feature is related to PUCCH performace and it is not part of the scope to relax. Therefore, it shall be kept as unchanged.
Proposal #5: Keep FG 1-7, FG 2-4a, FG 2-44, FG 2-61 as in Rel-15/16. 
For other optional feature, we there is no need to forbinden for RedCap UEs to support some of them. In general, it can be chosen based on the market requirement. 
4. Conclusions
This contribution discusses on UE features for Redcap and proposes the followings depending on the discussion:
Proposal #1: Comfirm the need of FDD/TDD differentiation and need of FR1/FR2 differentiation as “No”, the note to not support CA/DC and optional featuers. Keep the FFS for componets for current ongoing discussion together with consequence part as further study. 
Proposal #2: Leave FG 28-2 to RAN 2.
Proposal #3: Feature 28-3 is defined per UE other than per band, and confirm FG28-3 is “FDD only” and “FR 1 only”
Proposal #4: Remove Feature 28-5 from RedCap Feature list with the assumption that this capability can be shared with NR UE. 
Proposal #5: Keep FG 1-7, FG 2-4a, FG 2-44, FG 2-61 as in Rel-15/16. 
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