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Introduction
In RAN2#116b-e, RAN2 discussed the issue of how can network identify RedCap UE based on capability, i.e., whether to introduce an explicit bit to indicate the support of RedCap, and how to define the indication granularity (e.g., per UE or per band) of the RedCap UE capability [1]. Most companies suppose that the indication granularity should be per UE, but some companies indicate that RAN1 will provide feature list with granularity for all WIs and the feature (28-1) is already considered/listed by RAN1, RAN2 should wait for RAN1’s decision. Base on the situation, only a WA was reached (listed as follows) [1].
	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


Further, in RAN1#108-e, the type of feature group 28-1 (RedCap UE) was discussed, i.e., how to define the indication granularity for feature group 28-1. Different views also appeared in RAN1, RAN1 tried to analysis the pros and cons for different granularity, but found that some aspects are beyond RAN1’s scope [2]. Therefore, RAN1 has to leave the decision on this issue to RAN Plenary. 
In this contribution, we share our views for the indication granularity of the feature group 28-1 (RedCap UE).

Discussion
Components of FG 28-1
After RAN1#108, the status of feature group 28-1 is as follows [3]:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 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
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
	
	Yes


Continued Table (Continued column)
	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

	
	[Network assumes the UE is not a RedCap UE]
	[Per UE]
	[No]
	[No]
	
	[RedCap UEs do not support carrier aggregation or dual connectivity.]
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A
	Optional with capability signaling
RedCap UE must indicate this FG is supported


Base on the above, the FG 28-1 includes the capabilities of maximum RedCap UE bandwidth, early indication and separate initial DL/UL BWP. 

Type of FG 28-1
For the type (per UE or per band) of FG 28-1, in our understanding, if a RedCap UE is defined based on ‘Per UE’, it means the UE equipped with the capabilities defined in components part would be a RedCap UE in any band. While if a RedCap UE is defined based on ‘Per band’, it means a UE equipped with the capabilities defined in components part would be a RedCap UE in some band, but a non-RedCap UE in another band (as indicated by some companies: “when the RedCap supports all the functionalities and performance requirement required for non-Redcap UEs for that band”). 
From our perspective, we think “per UE” is more suitable and clear. First of all, based on the WID “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.” RedCap UEs from using capabilities not intended for RedCap UEs is forbidden, if RedCap UEs declare themselves as “Non-RedCap” in some band, this restriction cannot be guaranteed. 
Secondly, if we adopt “Per band” indication, the agreed cell barring mechanism becomes uncertain and strange, since whether the cell barring take effect depends on how the RedCap UEs declare themselves. This does not match the definition of cell barring.
Thirdly, as mentioned by some other companies, we also think “per band” indication will bring impacts to the handover procedure (e.g., restricted to intra-band handover or introduce new signalling and/or UE behaviour) and charging principle (i.e., RedCap and Non-RedCap corresponding to different service types/loads, and lead to different charges).
Observation 1: “Per band” indication is conflicts with the WID, and it will bring huge impacts to cell barring mechanism and handover procedure.
Some companies suppose that “per band” is benefit to the RedCap deployment, for example, “for some FDD bands in FR1 which do not support more than 20 MHz BW and require a Non-RedCap UE to have a minimum of 2 RX antennas. A RedCap UE supporting the performance envelopes agreed in NR R17  will behave the same way like a Non-RedCap UE on these bands. As a result, there is no need for such  FD-FDD RedCap UEs to declare themselves as “RedCap”, which reduces the cost/delay for their deployment in NR networks. The co-existence with legacy UE is also ensured on these FDD bands.”  For this, we need to notice that RAN2 has already informed RAN3 that a RedCap UE should not attempt to camp or access in legacy cells. Neither handed over. That is to say, in order to support RedCap, the gNB need to be upgraded anyway, the RedCap is not allowed to camp or access in the legacy cells by claiming themselves as “Non-RedCap”. Therefore, the benefits cannot get paid based on the RAN2’s confirmation.
Observation 2: The benefits of “Per band” indication cannot get paid based on the RAN2’s confirmation.
[bookmark: _GoBack]Additionally, some operators show great concerns to deploy RedCap UE as NR eMBB UE in legacy cells especially from commercial point of view [4]. If the door is opened for this seemingly nice scenario for RedCap in Rel-17, it may lead to operators uncertainly or reluctantly deploy RedCap in their R17 network, which will jeopardize the real RedCap deployment and its ecosystem on the contrary.  Thus, at this late stage of Rel-17, if no comprehensive and meticulous mechanism can resolve operators’ concern, the simplest or traditional solution will be the best one.  

Based on the above, we prefer “Per UE” indication and have the following proposal:
Proposal 1: The type of FG28-1 is “Per UE”.


[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
In this contribution, we share some considerations on Rel-17 UE features and capabilities for RedCap with the following observation and proposals. 
Observation 1: “Per band” indication is conflicts with the WID, and it will bring huge impacts to cell barring mechanism and handover procedure.
Observation 2: The benefits of “Per band” indication cannot get paid based on the RAN2’s confirmation.
Proposal 1: The type of FG28-1 is “per UE”.
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