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1. [bookmark: _Ref5850594]Introduction
In RAN1#107-e meeting the following agreements were made for RedCap. 
	Agreement
The following Rel-15/16 capabilities (FGs) for L1 UE features in TR 38.822 V16.1.0 are related to more than 2 UE Rx branches or more than 2 DL MIMO layers and should therefore not be applicable to RedCap UEs.
· 4-12
· 16-3a-3
· 16-3b-2

Agreement
A RedCap UE does not support capabilities related to more than 2 UE Tx branches or more than 2 UL MIMO layers.

Agreement
RAN1 does not provide a complete list of Rel-15/16 capabilities (FGs) for L1 UE features in TR 38.822 V16.1.0 that should not be applicable to RedCap UEs because they are related to IAB.

Agreement
Capture the following earlier RAN1 agreements regarding RF/RRM FGs 1-4 and 1-5 in the LS reply to RAN2:
· 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”
· Add a note in FG 1-5 (256QAM for PUSCH) that “For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH”

Agreement
Following features are not added into FG 28-1
· Supported Rx branches and corresponding maximum DL MIMO layers
· RedCap UE must indicate this capability from RAN1 perspective
· Supported FDD operation
· Supported maximum DL modulation order

Agreement
Inform RAN2 that “From RAN1 perspective, it would be enough to indicate the maximum number of PDSCH MIMO layers per band for RedCap UEs, but RAN1 notes that the type of FG2-3 (maxNumberMIMO-LayersPDSCH) is currently per FSPC and that it is up to RAN2 whether to signal per band or per FSPC”
· Note: If RAN2 decides to reuse the existing signaling (FG2-3) with modification for RedCap, then FG 28-2 is not needed from RAN1 perspective. If RAN2 decides to keep FG28-2, a RedCap UE must indicate FG28-2 from RAN1 perspective.



The following agreements were made in RAN 2 116bis-e,

Agreements via email - from offline 105:
1. ANR feature is optional for RedCap UE; 
2. CHO related capabilities are applicable for RedCap UEs (understanding that CHO is already defined as an optional feature). “FFS on CHO” can be removed.
3. RAN2 confirms RAN1 agreements, i.e. introduce explicit bit to indicate the support of RedCap; To be captured in Mega CR;
4. RAN2 confirms RAN1 agreements, i.e. introduce capability bit on Half-duplex FDD operation type A for RedCap UEs; To be captured in Mega CR. 
5. RAN2 confirms that for RedCap UEs,  “maxNumberMIMO-LayersPDSCH ” is still per FSPC although per band is enough.
6. Clarify in the field description of shortSN and am-WithShortSN that, RedCap UE should always report "1" in TS 38.306 section 4.2.4 and 4.2.5.

Working Assumption:
1. The capability “support of RedCap” is per UE capability. Take a final agreement in the next meeting based on possible further feedback from RAN1

Agreements via email - via offline 105 second round:
1. Capture “Support of RedCap early indication based on Msg1, MsgA and Msg3 for RACH” in the field description of capability bit  “support of RedCap”;
2.	Capture the limitation on BW, Rx and MIMO in 4.2.xx RedCap Parameters of TS38.306 running CR as:
	-	The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2; UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
	-	1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;

In this contribution, we focus on UE features for RedCap and provide our views.
2. Discussion on RedCap UE feature

	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.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
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



The above table [1] summriazed the current status on RAN 1 UE feature for Redcap. 

2.1 For FG 28-1
The following agreements were made in RAN 2 #103: 
1. Capture “Support of RedCap early indication based on Msg1, MsgA and Msg3 for RACH” in the field description of capability bit  “support of RedCap”;

Based on RAN 2 agreement, Msg 3 and Msg A early indication shall be supported as basic feature. Since the support of Msg A early indication depends on the support of 2stepRACH, therefore, we sugges to add a note to clarify that “the support of early indication based on Msg A depends on the support of FG 9-1”, rather than adding FG 9-1 as prerequisite FG. 

RAN 1 agreed to support random access procedure in separate initial BWP, where RedCap UE does not expect it to contain SSB/CORESET #0/SIB. Since this feature applies during initial access, it should be part of basic feature of RedCap for FG 28-1. 

Proposal #1: Update the component of FG 28-1 as following:
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1, and Msg. 3 for 4-step RACH and Msg.A for 2-step RACH
4. Random access procedure in initial DL BWP with and without SSB/CORESET #0/SIB
FFS whether to add any other basic features for RedCap UE
Proposal #2: Add a note for FG 28-1: the support of early indication based on Msg A depends on the support of FG 9-1

RAN 2 agreed on “The capability “support of RedCap” is per UE capability.” as working assumption. From RAN 1 pespective, we think this should be a per UE feature since this is related to hardware of a user device. 
Proposal #3: FG 28-1 is per UE. 

2.2 For FG 28-2
RAN 2 already made the following agreement on the number of Rx and MIMO layer. There is no need to keep a separate FG 28-2, and reuse existing FG 2-3 maxNumberMIMO-LayersPDSCH is enough. Moreover, RAN 2 confirmed that, maxNumberMIMO-LayersPDSCH is still per FSPC. 
Agreements via email - from offline 105:
1. ANR feature is optional for RedCap UE; 
2. CHO related capabilities are applicable for RedCap UEs (understanding that CHO is already defined as an optional feature). “FFS on CHO” can be removed.
3. RAN2 confirms RAN1 agreements, i.e. introduce explicit bit to indicate the support of RedCap; To be captured in Mega CR;
4. RAN2 confirms RAN1 agreements, i.e. introduce capability bit on Half-duplex FDD operation type A for RedCap UEs; To be captured in Mega CR. 
5. RAN2 confirms that for RedCap UEs,  “maxNumberMIMO-LayersPDSCH ” is still per FSPC although per band is enough.
6. Clarify in the field description of shortSN and am-WithShortSN that, RedCap UE should always report "1" in TS 38.306 section 4.2.4 and 4.2.5.

Proposal #4: Delete FG 28-2. 
2.3 For FG 28- 3

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

3. Conclusions
This contribution discusses on UE features for Redcap and proposes the followings depending on the discussion:
Proposal #1: Update the component of FG 28-1 as following:
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1, and Msg. 3 for 4-step RACH and Msg.A for 2-step RACH
4. Random access procedure in initial DL BWP with and without SSB/CORESET #0/SIB
FFS whether to add any other basic features for RedCap UE
Proposal #2: Add a note for FG 28-1: the support of early indication based on Msg A depends on the support of FG 9-1
Proposal #3: FG 28-1 is per UE. 
Proposal #4: Delete FG 28-2. 
Proposal #5: Feature 28-3 is defined per UE other than per band, and confirm FG28-3 is “FDD only” and “FR 1 only”
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