[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #107	R1-2111157
e-Meeting, 11 – 19 November, 2021

Agenda item:		8.16.6
Source:	Nokia, Nokia Shanghai Bell
Title:	On UE features for REDCAP
Document for:		Discussion and Decision
Introduction
In RAN1#106bis-e the first baseline has been agreed for a number of UE features. In this contribution we present our views on the UE features for REDCAP. 
[bookmark: _Hlk510705081]Rel-17 features
Detailed comments on UE features are listed below. For reference, the baseline agreements from RAN1#106bis are available in the Annex. 
· 28-1:
· Per UE
· FR1/2 differentiatoin
· No need for xDD differentiation
· 28-3:
· Per UE
· FR1/2 differentiation
· No need for xDD differentiation

Proposal 1: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
Applicability of Rel-15 and Rel-16 features to REDCAP devices
The LS from RAN2 [2] informs about the following RAN2 agreements and asks RAN1 to provide feedback, if need. It also requests the following action from RAN1:
RAN2 respectfully asks RAN1 and RAN4 whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs? 

RAN1#106bis-e started discussing this issue but conclusion could not be reached then. In this section we provide our views on the aspects related to the RAN2 LS [2]. As described in [3], the following capabilities are not applicable for RedCap UEs:
· More than [4 or 8] DRBs
· NE-DC and (NG)EN-DC
· DAPS and CAPC related capabilities
· IAB related capabilities
One controversial discussion in RAN1#106bis-e was whether or not RedCap UEs could possibly support 2TX or not. This aspect is not clearly stated in the WID, which focuses on RX aspects. However, since 2RX UEs are optionally supported by RedCap UEs, one can infer that 2-port uplink is in principle possible as well. 
Proposal 2: Support of 2-port uplink is optional for RedCap UEs. 
Taking the information above into account, in the sequel we address the questions proposed by the FL in [3].
Mandatory features for non-RedCap UEs that are not applicable for RedCap UEs
The following Rel-15 UE feature groups are also related to carrier aggregation and dual connectivity, and hence should not be supported by the RedCap UE.

· 1-10		Support of SCell without SS/PBCH block
· 6-13		Case 1 Single Tx UL LTE-NR DC
· 8-1		Dynamic power sharing for LTE-NR DC
· 8-2		Operation A with single UL Tx case 1

In addition, as discussed in [3] the feature below is applicable for UEs supporting more than 4 layers, and hence not applicable to RedCap UEs:
· 4-12 	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group

Mandatory features for non-RedCap UEs that are optional for RedCap UEs
· 1-4	 	256QAM for PDSCH (in RF and RRM features)
· 2-55 	SRS Tx switch

Mandatory features for non-RedCap UEs that are supported for RedCap UEs but with different value
It is not clear if there are FGs requiring modification on signalling values for RedCap UEs. 

Optional features for non-RedCap UE that are not applicable for RedCap UE
Many optional features have mandatory features that are not supported for RedCap as pre-requisites, and hence those optional features cannot be supported either as a consequence. 
· 4-25 	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA (requires UL CA)
· 4-26 	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA (requires UL CA)

In addition, we can list the following FGs as belonging to this category:
· 2-56			SRS carrier switch
· 4-27 		More than one group of overlapping channels for control multiplexing
· 16-3a-3 	Support of rank 3,4
· 16-3b-2		Support of rank 3,4

Optional features for non-RedCap UE that are mandatorily supported for RedCap UE
At least the following FG should be mandatorily supported for RedCap UE:
· 6-1a		BWP operation without restriction on BW of BWP(s)

Proposal 3: Consider the FGs listed in sections 3.1.1, 3.1.2, 3.1.3, 3.1.4, and 3.1.5 for response to RAN2 LS in [2].
Conclusion
In this contribution we have presented our views on UE features for REDCAP, with the following proposal:
Proposal 1: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
Proposal 2: Support of 2-port uplink is optional for RedCap UEs. 
Proposal 3: Consider the FGs listed in sections 3.1.1, 3.1.2, 3.1.3, 3.1.4, and 3.1.5 for response to RAN2 LS in [2].
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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.
FFS whether to add any other basic features for RedCap UE
	
	Yes
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 28-3 is kept as “Half-duplex FDD operation type A for RedCap UE” as follows.
	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
	
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	
	
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
· FG 28-1 is supported as a basic FG for RedCap UE
· It is clarified in the column of “Mandatory/Optional”

Agreement
· The sentence in “Consequence if the feature is not supported by the UE” in FG28-1 is revised as “Network assumes the UE is not a RedCap UE”

Agreement
· The sentence in “Consequence if the feature is not supported by the UE” in FG28-3 is revised as “UE is assumed to support FD-FDD in FDD bands”

Agreement
· FG 28-4 is removed
· 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”



