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1 Introduction 
[bookmark: _Hlk25060711]RedCap feasibility study looks at devices for machine type communication with reduced capability compared to eMBB and URLLC devices but not the low end mMTC that are covered NB-IoT and LTE-M. The requirements for these services are higher than LPWA (i.e. LTE-M/NB-IoT) but lower than URLCC and eMBB. The target requirements are to lower device cost, complexity, and size with lower power consumption for devices used in industrial sensors, video surveillance, and wearables.  
The SI objective is to identify and study potential UE complexity reduction features, including: 
· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction 
Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized 
· Half-Duplex-FDD 
· Relaxed UE processing time 
· Relaxed UE processing capability 
Related to this, due to concerns on the potential impact on existing networks from these reduced capability devices, the following objectives were included:
Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases [RAN2, RAN1].
In this contribution, we present our views on defining new device types for RedCap UEs. 
2 [bookmark: _Ref47729021]Defining new UE types and capability signalling framework 
As part of the SI, certain device types may be allowed to use reduced capability as captured in the above objectives.   There is hence an underlying notion of device type in the discussions.   We discuss here whether to introduce the concept of a device type for RedCap in the specifications and its purpose.
During RAN2 #111E meeting, the following was agreed:
Agreements:
1. At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is redCap UE or not. FFS on whether based on explicit or implicit signalling.
2. [bookmark: _Hlk51683162]The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)
3. The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1
4. Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;

Further, RAN2 is currently discussing the options for defining a suitable UE capability reporting framework for RedCap UEs, while leaving the issue of minimum number of device types and their exact components up to RAN1. 
On the issue of determining the number of RedCap device types to define, as already acknowledged in the RAN2 agreement, the number of device types should be minimized to reduce market fragmentation.
Two key motivators for RedCap device type definitions have been identified: 
1. For RAN operational needs (e.g., appropriate access control and link adaptation)
2. As market guidance considering varied set of capabilities and target use-cases
First, we note that the second motivation can be addressed via UE types that may be communicated to the gNB via UE capability reporting. For such an objective to provide industry guidance, the classification need not be communicated to the NW until the regular capability reporting, and hence, need not be considered at this point in discussing UE type characterization from RAN1’s perspective. 
Further the exact need for this motivation may only be clear when the RedCap features are further established, i.e., after sufficient progress is made with respect to normative specification work. 
Thus, it would be prudent to focus on the need to define device types and number of such types for RAN operational needs, including access control or link adaptation. 
Proposal 1:
· Focus on the numbers of device types necessary to be defined from RAN operational needs.
· Defining RedCap device types based on QoS capabilities or use-cases should be deferred to WI phase.

[bookmark: _GoBack]Layer 1 components to constitute a “device type”

As such, different RedCap UEs designed for different use-cases and different capabilities to best tradeoff between cost, complexity, power consumption, and performance. 
As discussed in the previous subsection, due to the limited capabilities of RedCap UEs compared to non-RedCap NR UEs, the NW also needs to know of the existence of these UEs when such UEs may try to get connected to the NW, in order to either: (1) prevent them from accessing the NW; or (2) configuring and scheduling of common control and random access-related channels appropriately for RedCap UEs (proper link adaptation).
For access control purposes (at least to differentiate from non-RedCap UEs), it is sufficient to identify based on a single distinctive property – the max UE BW is the perfect candidate for such. For FR2, this could be further refined between 50 MHz and 100 MHz UEs, if both options are introduced.
The number of Rx branches could possibly be relevant information for access control and DL link adaptation, if multiple options for the UE for # of Rx branches for a given band are supported; otherwise, not necessary. 
One more potential property could be based on form-factor constraints for FR1, if relaxations to required antenna efficiency due to small form-factor constraints are introduced. 
Thus, with the UE max BW-based characterization in place to differentiate from non-RedCap UEs, the remaining two components (if applicable) would be the only ones with potential to impact initial access performance. However, the need to define UE types also considering number of Tx/Rx branches and/or form-factor constraints may not be clear until further progress is made. 
Proposal 2: 
· At least for access control purposes, as a baseline, a RedCap device type may be identified based on a single distinctive property –e.g., max UE BW. 
· The following components may be further considered: 
· Small form-factor constraints in FR1; and
· Number of Rx chains in FR1/FR2.
3 Conclusion
In this contribution, we presented our views on defining new device types for RedCap UEs.

Based on presented discussion, the following proposals are made:

Proposal 1:
· Focus on the numbers of device types necessary to be defined from RAN operational needs.
· Defining RedCap device types based on QoS capabilities or use-cases should be deferred to WI phase.
Proposal 2: 
· At least for access control purposes, as a baseline, a RedCap device type may be identified based on a single distinctive property –e.g., max UE BW. 
· The following components may be further considered: 
· Small form-factor constraints in FR1; and
· Number of Rx chains in FR1/FR2.
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