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1 Introduction
During RAN1#108-e, there have been discussions on the feature group definitions for all WIs, including RedCap [1, 2]. The main outstanding issue is the definition of capability reporting granularity for the main RedCap feature group. Given that the discussion goes beyond the scope of RAN1, we present our views on the topic in this contribution, such that RAN Plenary can take a decision. 
2 Status of the discussion in RAN1
The following feature groups (FG) are the ones assumed for indication of RedCap support in RAN1 [3]. Please note yellow highlights indicate issues that are still under discussion in RAN1 and which may have ASN.1 impact. Only essential columns are copied below for better visibility below:
	Index
	Feature group
	Components
	Prerequisite feature groups
	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)

	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
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap Ues
- It includes CSS/CORESET for random access
- FFS: For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
FFS whether to add any other basic features for RedCap UE
	
	[Per UE]

	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]



There are no other FGs being defined in RAN1 for RedCap UEs, given that other aspects such as number of MIMO layers and support for 256QAM can be indicated using existing signalling already. There are a couple FFS points identified in the FG description itself, but the key decision point pending for RAN1 is the definition of signalling granularity, i.e. FG ‘type’. 
The main options considered so far for the signalling are “per UE” or “per band” indication, meaning of which is rather intuitive:
· Per UE: feature group is supported for all bands supported by the UE
· Per band: UE indicates the support of the feature group for each band separately
In Figures 1 and 2, we show examples of “per UE” and “per band” indication of RedCap support, considering different bands and UEs. Please note we add considerations on NTN and unlicensed for the sake of illustration only, as those are not main operating scenarios for RedCap in the first place.
[image: ]
Figure 1: Example of “per UE” indication of RedCap support

[image: ]
Figure 2: Example of “per band” indication of RedCap support

As can be seen from the figures, the main difference with the two types of indication are whether or not the UE can advertise itself as being a RedCap UE in some bands only, while not providing any such indication for other bands, leading the network to assume it is then a regular UE (at least in those bands). In an extreme case, if the UE supports only the bands where it identifies itself as “regular UE”, the network will not know at all that UE has restrictions from being RedCap UE. 
One argument in favor of such per band indication is that in some bands a UE supporting optional features for RedCap UEs such as 2RX and 256QAM, and fulfilling all requirements for regular UEs, would be indistinguishable from a regular UE. However, this is not necessarily correct, as there are also RAN2 capabilities to be considered, as well as higher layer aspects, such as charging, cell barring, etc. RAN4 requirements are not available yet either, hence it is not really possible to judge yet what it would mean in practice if some UEs are satisfying RedCap requirements in some bands. 
Another aspect to be considered is that the RedCap WID [4] is the result of a difficult compromise achieved in RAN, where it is clearly stated (highlight ours):
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for 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 carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
It is difficult to see how such requirement on the WID could be fulfilled in case of “per band” indication, as such RedCap UE type would not be consistently defined across the operating bands for the UE.
Hence, given the discussion above we propose the following:
Proposal: RAN1 feature group for RedCap UE (FG28-1) type is defined as “per UE”. 
Another aspect to consider is the granularity of FG28-3, on HD-FDD operation. It is unclear why a UE would be able to support full duplex in some bands but require half-duplex operation in other FDD bands. Given this is also an important characteristic of RedCap UEs operating in FDD bands, we propose the following:
Proposal: RAN1 feature group for RedCap UE (FG28-3) type is defined as “per UE” with TDD/FDD differentiation.

3 Summary and Conclusions
In this contribution we have provided our views on granularity for RedCap UE feature group signaling. We have made the following proposals:
Proposal: RAN1 feature group for RedCap UE (FG28-1) type is defined as “per UE”. 
Proposal: RAN1 feature group for RedCap UE (FG28-3) type is defined as “per UE” with TDD/FDD differentiation.
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