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1. Introduction
In RAN#92e meeting, the WID for RedCap have been revised and approved in [1]. Reduced capabilities and the one type definition for RedCap UEs have been extensively discussed in past RAN1 and RAN2 meetings. In RAN2#116-e meeting, fallback operation for RedCap UEs has been discussed, while companies’ views are diverse. 
In this contribution, we will present our views on the UE type and fallback operation for RedCap UEs.
2. Discussion
2.1. UE type for RedCap 
In RAN1#107, it was agreed that RedCap UE is defined by the maximum RedCap UE bandwidth and msg.1 based early identification [2] as below:
	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.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
FFS whether to add any other basic features for RedCap UE
Note that yellow highlight means FFS and to be discussed further. These parts are provided as placeholders.


Thus, the only differentiation between RedCap UE type and non-RedCap UE type is maximum UE bandwidth and supporting msg.1 based early identification.
Proposal 1: RAN2 confirm that the RedCap UE type is defined based on the maximum UE bandwidth, i.e. 20MHz in FR1, 100MHz in FR2, and supporting of msg.1 based early identification. 
2.2. Fallback operation 
In RAN2#116e meeting, fallback operation for RedCap UEs has been discussed in [3]. During the online discussion, some companies don’t think it is a typical case. But some operators confirm that it is possible that they don’t have complete coverage in the network, and think it should be handled. It is obvious that RedCap UEs cannot be widely supported, especially in the early stage of deployment. 
Considering different operators will have deployments on different bands, while RedCap UEs may be widely used in all these deployments. In TS 38.101 [4], it can be found that many bands could be deployed with channel bandwidth up to 20MHz, for example band n2/n5/n8 …, see Table below. In these scenarios, RedCap UEs can operate as non-RedCap UEs as the channel bandwidth is not larger than the maximum bandwidth supported by RedCap UEs, while this operation is spec-compliant. 
In this way, there is no need for RedCap UE to act as a UE with reduced capability, which will have lower performance. There is also no risk for this kind of UE to act as a normal UE. Thus, it is reasonable to indicate the RedCap type per-band, which could be a simple alternative for fallback operation in such deployment. 
Table 5.3.5-1 in TS 38.101 Channel bandwidths for each NR band

	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n13
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n14
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n24
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	
	
	
	
	
	
	
	
	
	
	


Proposal 2: RedCap UE type is indicated per-band. 
3. Conclusion

In this contribution, we discuss the UE type and fallback operations for Redcap UEs. Based on the discussion, we have the following proposals:
Proposal 1: RAN2 confirm that the RedCap UE type is defined based on the maximum UE bandwidth, i.e. 20MHz in FR1, 100MHz in FR2, and supporting of msg.1 based early identification. 
Proposal 2: RedCap UE type is indicated per-band. 
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