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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introductions
In RAN #91-e meeting, the WID on support of reduced capability NR devices was revised in [1]. The objectives related to the higher layer support for RedCap NR devices are following:
	· 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]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 



In this contribution, we provide our views mainly on early identification of RedCap UE and the criterion for UE to determine the RedCap identity. L1 capabilities for RedCap UE type can be found in our companion contribution [2]. 

2. Early identifcation for RedCap Devices
According to the WID, the functionality that will enable RedCap UEs to be explicitly identifiable to networks should be specified. The main motivation for early identification is to let gNB know that it is dealing with a UE with reduced capabilities so that proper scheduling decision can be made for RedCap UEs and conservative scheduling can be avoided for non-RedCap UEs. Given only one RedCap UE type will be specified, common understanding should be made that the early identification during initial access should be used to distinguish RedCap and non-RedCap UEs, it is not used to further distinguish RedCap UE with different number of Rx branches. The detailed UE capability signaling for differentiating 1-Rx RedCap UEs and 2-Rx RedCap UEs, HD-FDD RedCap UEs and FD-FDD RedCap UEs should be known by the gNB after the initial access.
Proposal 1: Confirm that the early identification is used to distinguish RedCap and non-RedCap UEs. 1-Rx and 2-Rx RedCap UEs can be further distinguished by UE capability signaling after initial access. 
To support early identification of the RedCap UEs, the potential schemes are Msg1, Msg3/Msg A. Compared to suing Msg.3 for early identification, Msg.1 has following advantages:
· Msg.1 can enable appropriate link adaptation and coverage recovery if needed for all DL and UL channels e.g. PDCCH and PDSCH associated with Msg2, PDCCH and PDSCH associated with Msg4, and PUSCH associated with Msg3; while Msg.3 can only enable appropriate link adaptation and coverage recovery if needed for PDCCH and PDSCH associated with Msg4. 
· In the scenario that the initial UL and/or DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth ( i.e., via separate initial UL and/or DL BWP to remove the restriction of initial BWP for non-RedCap UEs and also reduce the congestion), Msg 1 can be naturally used to distinguish RedCap and non-RedCap UEs.
Observation 1: Compared to Msg.3, early identification by Msg.1 has more advantages in terms of all DL/UL channels during initial access can get appropriate link adaptation and coverage recovery if needed and can be easily implemented if separate UL initial BWP is to be used for RedCap UEs than non-RedCap UEs. 
If the initial UL BWP is shared for non-RedCap and RedCap UEs, the main concern of Msg.1 for early identification is the reduction in PRACH user capacity since the RO and/or the preambles need to be partitioned. Noted that the Rel-17 CovEnh agreed to use the separate PRACH resources for non-RedCap UE to request the Msg3 PUSCH repetition to gNB. If separate PRACH resources is used for differentiate non-RedCap and RedCap UEs, the PRACH resources become more limited since separate PRACH resources is highly likely to be used to differentiate the RedCap UE requiring Msg.3 repetition and RedCap UEs not requiring Msg.3 repetition. 
If separate initial UL BWP is defined/configured for RedCap UEs, the main disadvantage is about the increased system overhead. However, with the increased overhead, the concern on the PRACH user capacity can be mitigated.
Observation 2: The main concern of early identification by Msg.1 is the reduced PRACH user capacity if the initial UL BWP is shared for RedCap and non-RedCap UEs, but it can be mitigated by configuring separate initial UL BWP. The exact impacts from the reduced PRACH capacity or increased overhead can be under gNB’s control.
Proposal 2: Use Msg.1 as early identification is slightly preferred. 

3. Criterion to determine the RedCap identity 
[bookmark: _GoBack]To avoid or limit negative impact on legacy performance, some mechanisms are to be 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 theRedCap identity to networks through an early indication in Msg1 and/or Msg3/Msg.A. However, further discussion is beneficial 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 parameter like the operating bandwidth etc 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 with 2Rx 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
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	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 3: 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 or result in the performance loss for the UE during the initial access.    
Proposal 3: Relative criterion(s) compared between the UE capability and cell operating parameters should be used for the UE to determine as a RedCap type UE. 
· At least the comparison on maximum channel bandwidth for a UE can support and a cell can operate (e.g. as specified in Table 5.3.5-1 for FR1 in TS 38.101-1 and Table 5.3.5-1 for FR2 in TS 38.101-2) should be used as one criterion. 
Proposal 4: UE declaration of RedCap/non-RedCap should be band-specific.

4. Conclusion
This contribution present our views on the early identification of RedCap UE and the criterion for UE to determine the RedCap identity. The observations and proposals are summarized as below:
Observation 1: Compared to Msg.3, early identification by Msg.1 has more advantages in terms of all DL/UL channels during initial access can get appropriate link adaptation and coverage recovery if needed and removing the initial BWP configuration restriction for non-RedCap UEs and reducing the access congestion via separate initial UL BWP. 
Observation 2: The main concern of early identification by Msg.1 is the reduced PRACH user capacity if the initial UL BWP is shared for RedCap and non-RedCap UEs, but it can be mitigated by configuring separate initial UL BWP. The exact impacts from the reduced PRACH capacity or increased overhead can be under gNB’s control.
Observation 3: 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 or result in the performance loss for the UE during the initial access.    
Proposal 1: Confirm that the early identification is used to distinguish RedCap and non-RedCap UEs. 1-Rx and 2-Rx RedCap UEs can be further distinguished by UE capability signaling after initial access. 
Proposal 2: Use Msg.1 as early identification is slightly preferred. 
Proposal 3: Relative criterion(s) compared between the UE capability and cell operating parameters should be used for the UE to determine as a RedCap type UE. 
· At least the comparison on maximum channel bandwidth for a UE can support and a cell can operate (e.g. as specified in Table 5.3.5-1 for FR1 in TS 38.101-1 and Table 5.3.5-1 for FR2 in TS 38.101-2) should be used as one criterion. 
Proposal 4: UE declaration of RedCap/non-RedCap should be band-specific.
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