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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introductions
In RAN1 #106-e meeting, following agreements were made regarding RAN1 aspects for RAN2-led features [1]:
	Agreements:
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: 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 PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

Conclusion
· Whether there is RA-RNTI overlapping issue and how to address RA-RNTI overlapping issue in the early indication of RedCap UEs in Msg1 in Rel-17 is up to RAN2.

Conclusion
· There is no consensus in RAN1 on whether to have the access barring indication in DCI scheduling SIB1, and RAN1 can come back if triggered by RAN2.

Agreements:
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs

Agreements:
· A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
· Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC

Agreements:
· Send an LS to RAN2 informing RAN2-related agreements in AI8.6 in RAN1#106-e
· FFS details
· Draft LS in R1-2108615 which is approved, with final LS in R1-2108631.



In this contribution, we provide our views for the remaining issues on the definition of RedCap UE type and the criterion for UE to determine the RedCap identity. Discussions on L1 capabilities for RedCap UE and RedCap UE features can be found in our companion contribution [2] - [3]. 

2. Definition of RedCap UE type
It was agreed that a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2 should be included in a RedCap UE type. In addition to the maximum bandwidth, it was discussed extensively in the last meeting on whether to include the number of RX branches, duplex mode, maximum modulation order and no support of CA/DC into the RedCap UE type. As observed that during the initial access, only the capability that network can assume without ambiguity before it receives the UE capability report is maximum UE bandwidth. Other capabilities such as the Number of UE Rx branches and DL MIMO layers for RedCap UE, DL and/or UL 256QAM support for RedCap UE, Half-duplex FDD operation for RedCap UE etc cannot uniquely identify a RedCap UE and these capabilities can be known by network by UE capability indication after the initial access. Therefore, from our point of view, other than the maximum bandwidth, there is no need to add additional capabilities to RedCap UE Type description.
This is also aligned with the initial draft of the RedCap UE description i.e., FG 28-1 in [4] as shown in Appenidx. 
Proposal 1: From RAN1 perspective, there is no need to include any ther capabilities other than the maximum supported UE BW to the RedCap UE Type description.

3. Criterion to determine the RedCap identity 
To avoid or limit negative impact on legacy performance, some mechanisms are specified to provide network tools to control RedCap UE’s access such as using a system information indication to indicate whether a RedCap UE can camp on the cell/frequency and/or configure RedCap UEs to explicitly indicate the RedCap identity to networks through an early indication in Msg1 and/or Msg3. However, further discussion is necessary on how a UE declares itself as a RedCap UE when camping on or accessing a given cell so that it can only use services and resources intended for RedCap UE type. In other words, what is the criterion i.e., absolute criterion such as the maximum bandwidth a UE can support or relative criterion compared to the cell operation bandwidth should be used to determine the RedCap UE’s identity. For example, as specified in Table 5.3.5-1 of TS 38.101-1 for FR1 (also cited below), the NR band n39/n40 where the maximum bandwidth for non-RedCap UE is up to 40MHz and 2Rx. For a cell operating in the band of n39/n40 with maximum channel bandwidth of 20MHz, it is our understanding that when a UE capable of maximum bandwidth of 20MHz accesses this cell, the UE should not declare itself as RedCap UE. The UE should not be barred by the cell operating with 20MHz bandwidth and the UE should use the same RACH resources as legacy UE to initiate the random access.   
Furthermore, the UE declaration of RedCap/non-RedCap should be band-specific, e.g., a UE with reduced Rx or BW capability for TDD bands (e.g. n41) may support full UE capability as non-RedCap UEs in a lower FDD frequency band.
Table 5.3.5-1 for FR1 in TS 38.101-1
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	



Observation 1: By absolute criterion such as the maximum bandwidth a UE can support to identify one UE as RedCap UE will unnecessarily bar the UE from accessing the cell operating with 20MHz bandwidth or result in the performance loss for the UE during the initial access.    
[bookmark: _GoBack]Proposal 2: Relative criterion that the comparison on maximum channel bandwidth for a UE can support and the cell is operating (i.e. by locationAndBandwidth) should be used by the UE to determine whether it is a RedCap UE or not. 
Proposal 3: UE declaration of RedCap/non-RedCap should be band-specific.

4. Conclusion
This contribution present our views on remaining issues of the definition for RedCap UE type and the criterion for UE to determine the RedCap identity. The observation and proposals are summarized as below:
Observation 1: By absolute criterion such as the maximum bandwidth a UE can support to identify one UE as RedCap UE will unnecessarily bar the UE from accessing the cell operating with 20MHz bandwidth or result in the performance loss for the UE during the initial access.    
Proposal 1: From RAN1 perspective, there is no need to include any ther capabilities other than the maximum supported UE BW to the RedCap UE Type description.
Proposal 2: Relative criterion that the comparison on maximum channel bandwidth for a UE can support and the cell is operating (i.e. by locationAndBandwidth) should be used by the UE to determine whether it is a RedCap UE or not. 
Proposal 3: UE declaration of RedCap/non-RedCap should be band-specific.
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28  NR_redcap
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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

	 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.
	
	Yes
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling

	 28. NR_redcap
	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
	Yes
	
	Impact on UE complexity
	[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. NR_redcap
	28-3
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
	28-1
	Yes
	
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	
	
	Optional with capability signaling

	 28. NR_redcap
	28-4
	DL 256QAM support for RedCap UE
	1. Support of 256QAM for PDSCH for RedCap UE
2. Support of 256QAM MCS table (Table 5.1.3.1-2 in TS 38.214) for PDSCH for RedCap UE
3. Support of CQI table 2 (Table 5.2.2.1-3 in TS 38.214) for RedCap UE
	28-1
	Yes
	
	Impacts on UE complexity and DL link performance at high SNR
	[Per band]
	No
	[No]
	
	For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH.
	Optional with capability signaling

	 28. NR_redcap
	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
	Yes
	
	Impact on UE complexity and UL link performance at high SNR
	[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



