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1. Introduction
At RAN1#106bis-e meeting, following agreement related to RAN1 aspects for RAN2-led features for RedCap UEs was made [1]:
	Agreement
It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication



In addition, at RAN2#115-e meeting, following agreements related to framework for reduced capabilities were made [2]:
Agreements:
1. The number of DRBs supported by RedCap UEs is less than legacy value (which is 16). There will be a single mandatory value (FFS if 4 or 8). FFS if it will be possible to have an optional capability
1. “RRC processing delay” is not relaxed for RedCap UE
1. PDCP/RLC AM 12 bits SN is mandatory for RedCap UE, and PDCP/RLC AM 18bits SN is optional supported by RedCap UE; FFS on how to capture this in specification
1. NE-DC, and (NG)EN-DC are not supported by RedCap UE; FFS on how to capture it in the specification
1. DAPS and CAPC related capabilities are not applicable for RedCap UE; [8/20] FFS on CHO. FFS on how to capture this in the specification;

Agreements via email - from offline 109:
1. Maximum 8 DRBs is mandatory supported by RedCap UEs.
1. From RAN2 perspective, inter RAT mobility related capabilities are applicable for RedCap UE;
1. From RAN2 perspective, measurement related capabilities are applicable for RedCap UE;
1. From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those affected by CA/DC;
1. From RAN2 perspective, IAB related capabilities are not applicable for RedCap UE, i.e. the RedCap UE is not expected to act as IAB node;
1. 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;

Agreements:
1. Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
1. Solution for early identification for 2-step RACH will be specified.
1. Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
1. Specify a RedCap specific IFRI in SIB1.

Agreements via email - from offline 104:
1. IFRI for RedCap UEs in SIB1 is common for UEs with 1 Rx or 2 Rx branches. 
1. If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.

Agreements online:
1. A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)

Agreements:
1. RedCap UE applies the existing cellBarred field in MIB


In the following sections, RAN1 aspects for RAN2-led features for RedCap UEs and its specification impacts are discussed.


2. Early indication of RedCap UEs
It was discussed in the last RAN1 meeting how to support early indication of RedCap UEs in 2-step RACH as follows but couldn’t make conclusion.
	FL2 High Priority Proposal 1-2:
· Alt.1: For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Alt.2: Early indication of RedCap UEs in MsgA PRACH is NOT supported. 
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.


Unlike 4-step RACH, Msg A PRACH and PUSCH are transmitted without any DL corresponding to Msg2. The indication in MsgA PRACH would require either separate PRACH resource or PRACH preamble partitioning, while indication in MsgA PUSCH can be done by dedicated LCID if the same scheme is reused as 4-step RACH. In that sense, the indication in MsgA PRACH is needed only when MsgA PRACH is detected but MsgA PUSCH is not decoded correctly. Alt.1 of the above proposal supports enabling/disabling the early indication in MsgA PRACH via SIB and hence gNB can enable/disable the early indication in MsgA PRACH depending on the deployment scenarios. We think whether/how to support early indication of RedCap UEs in MsgA PUSCH should be discussed RAN2 as 4-step RACH. Therefore, following proposal is made.
Proposal 1: 
· For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.


3. RedCap UE type
Based on the WID, reduced capabilities for each operating band can be summarized as Table 1. As stated in the WID, only one RedCap UE type is used for
1. RedCap UE identification
2. constraining the use of those RedCap capabilities only for RedCap UEs
3. preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least CA, DC and wider BWs

Table 1.   Reduced capabilities for each operating band
	FR1 FDD bands
	FR1 TDD bands
	FR2 bands

	· Maximum 20MHz BW
· Does not support CA/DC
· 1Rx with 1 DL MIMO or 2Rx with 2 DL MIMO
· HD-FDD Type A or FD-FDD
· DL up to 64QAM or 256QAM
	· Maximum 20MHz BW
· Does not support CA/DC
· 1Rx with 1 DL MIMO or 2Rx with 2 DL MIMO
· DL up to 64QAM or 256QAM
	· Maximum 100MHz BW
· Does not support CA/DC
· 1Rx with 1 DL MIMO or 2Rx with 2 DL MIMO
· DL up to 64 QAM or 256QAM (same as legacy UE)



It was agreed in RAN1#106-e meeting that the RedCap UE type supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2, but it is still FFS whether to capture other capability candidates (as below) to the RedCap UE type. 
o    Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
o    Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
o    Supports either DL up to 64 QAM or up to 256 QAM for FR1
o    Does not support CA/DC

The updated RAN1 UE features for RedCap in [4] is well constructed considering the aspects mentioned above, i.e.,
· FGs 28-2 and 28-3 correspond to the capability candidates which may be captured to the RedCap UE type 
· The note of FG28-1 captures that RedCap UEs do not support CA or DC
· FG 28-1 is the prerequisite FG of FGs 28-2 and 28-3 and hence, these capabilities can be used only for RedCap UEs
Therefore, the 2nd and 3rd objectives to define the RedCap UE type, i.e., constraining the use of those RedCap capabilities only for RedCap UEs and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least CA, DC and wider BWs, are satisfied even if RedCap UE type is defined only by FG28-1. In that sense, we don’t think any other capability candidates should be captured to the RedCap UE type. As discussed in our companion contribution [5], the detail can be left to UE feature discussion in AI 8.16.6.

	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
	
	[…]
	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

	28-2
	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
	
	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

	28-3
	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
	
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling

	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
	
	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



Proposal 2: 
· RedCap UE type is defined only by FG28-1 in R1-2110587, which can be left to UE feature discussion.


4. Conclusion
In this contribution, we discussed RAN1 aspects for RAN2-led features for RedCap UEs. Based on the discussion, we made following proposals.
Proposal 1: 
· For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
· Whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17 is up to RAN2.

Proposal 2: 
· RedCap UE type is defined only by FG28-1 in R1-2110587, which can be left to UE feature discussion.
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