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1 Introduction
In RAN #90 meeting, a new work item “Support of Reduced Capability NR devices” [1] was approved, targeting for use cases such as wireless sensors, video surveillance, and wearables. The approved WID include the following objective:  
	· Specify definition of RedCap UE type(s) including set(s) of L1 capabilities for RedCap UE identification and for constraining the use of those RedCap L1 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.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks and allow operators to restrict their access if desired.
· Specify necessary updates of UE capabilities (38.306) and RRC parameters (38.331).


In the RAN1 103 e-meeting, the following was agreed [2]: 
	· If early identification during initial access is supported, at least maximum supported UE BW during initial access is included in the set of L1 capabilities of the device type for RedCap early identification
· FFS other L1 capabilities 



In this contribution, we provide our views on higher Layer support of Redcap devices, especially focusing on the definition of Redcap device type and related framework.
2. Discussion
Rel-17 Redcap study item includes three use cases, including industrial wireless sensor, video surveillance and wearable. The target performances in terms of data rate, latency and reliability were summarized in Table 1 below:  
Table 1: Target performances of Redcap devices
	
	Data rate 
	Latency
	Reliability 

	Industrial wireless sensor 
	<= 2 Mbps
	Non-safety related: <=100ms
Safety related: 5~10ms
	99%~99.99%

	Video surveillance
	Economic video: 2-4Mbps

High-end: 7.5-25 Mbps
	<=500ms
	99%~99.9%

	Wearable
	Peak rate: <=150/50 Mbps (DL/UL)

Reference rate: 2~5Mbps
	
	



In our view, 3GPP should target to introduce one Redcap device type to address all of the three Redcap use cases, which is desirable from economy of scale perspective to avoid market segment for Redcap devices. Redcap device type definition should include a minimum set of components, which are essential to differentiate them from legacy Rel-15 and Rel-16 and correspondingly serve as filter for network to identify the Redcap devices. With these considerations in mind, our views is that reduced maximum bandwidth and reduced #Rx antenna capabilities satisfy these requirements and are sufficient to be used for access control purpose. Note that other advanced UE capabilities to fulfil higher requirements (e.g. 150Mbps peak data rate for wearable) can still be reported in RRC_CONNECTED phase by using the existing Rel-15/Rel-16 UE capability framework besides these minimized UE capabilities signaled by Redcap device type. Similarly, the other cost reduction features can also be reported by UE capability, instead of part of Redcap devices type definition, which include reduced DL/UL modulation as well as the Half-duplex FDD function.  


Observation 1: 
· The existing UE capability framework can be used by Redcap devices to report advanced capability in addition to capabilities included in the Redcap device type definition. 

Proposal 1: One Redcap device is defined by grouping the requirement of reduced bandwidth and reduced number of Rx antennas. 



In RAN1 103 e-meeting, the following was agreed for Redcap UE identification: 
	Agreements:
· [bookmark: _Hlk54817168]As a next step, for the study on the options for RedCap UE identification during RAN1 #103-e meeting, RAN1 to focus on establishing feasibility, necessity, and identifying pros and cons for the following schemes:
· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.
· Opt. 2: During Msg3 transmission. 
· Opt. 3: Post Msg4 acknowledgment. 
· E.g., during Msg5 transmission or part of UE capability reporting.
· Opt. 4: During MsgA transmission.
Agreements:
· Considerations on Option 4 (during MsgA transmission) are deprioritized until further progress is made on Options 1 and 2 for 4-step RACH procedure.

Conclusion: The option of carrying RedCap UE type(s) identification as part of UCI multiplexed in Msg3 PUSCH is not considered during the Rel-17 RedCap SI.




In general, it is beneficial to report Redcap device type (RDT) earlier so as to facilitate the gNB scheduling. More especially, assuming the number of Rx antennas for FR1 frequency bands requiring 4 Rx for Rel-15/16 UE is reduced to 1, it is desirable to identify the RDT uses based on PRACH transmission such that efficient link adaptation and coverage recovery can be enabled for broadcast Msg2 PDCCH/PDSCH and Msg3 PUSCH as well as Msg4 PDSCH targeting for Redcap devices, if the coverage recovery is needed for certain deployment scenario e.g., lower PSD. In addition, allowing separate initial UL BWPs for PRACH resources for Redcap devices can address the RA congestion (if congestion may occur) in the initial UL BWP that may otherwise need to be restricted to the mandatory required BW for RedCap UEs in the band/FR.   

Proposal 2: Support to indicate the RDT by either dedicated PRACH resources (e.g. subset of CS sequences) or the UL BWP index where PRACH is located.  


3. Conclusion 
In this contribution, we have presented our views with the following proposal and observations: 
Observation 1: 
· The existing UE capability framework can be used by Redcap devices to report advanced capability in addition to capabilities included in the Redcap device type definition. 

Proposal 1: One Redcap device is defined by grouping the requirement of reduced bandwidth and reduced number of Rx antennas. 

Proposal 2: Support to indicate the RDT by either dedicated PRACH resources (e.g. subset of CS sequences) or the UL BWP index where PRACH is located.  
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