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1 Introduction

One objective of the RedCap study is: 
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 provide our views on standardization framework and principles for RedCap UE.

2 Framework and principles
2.1 RedCap UE type(s) and use case requirements
Regarding UE type(s), before debating alternative possible number per FR at last RAN1 meeting, it was deemed important to understand first what is meant by “UE type”. One concern is that by defining multiple UE types defined by set of features not only we will have market confusion but also we need to consider if it is efficient to link UE types with too technical aspects; Such approach may lead to increased complexity for RAN4 to come up with performance requirements and conformance test specifications by RAN5. On the other hand, it seems that UE type instead should refer only to access control and identification. In fact, as per RAN2 agreement at last meeting: 

“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”

Observation 1: As per last meeting RAN2 agreement, UE type should refer only to access control and identification.
Thus, our understanding is that a single RedCap UE type is only needed to differentiate from legacy UEs.
Proposal 1: Define a single RedCap UE type to control UE accesses and differentiate from legacy UEs.

2.2 Evaluation methodology
We have also some suggestions for the updating the reference NR device in order to evaluate cost/complexity reduction, power consumption and coverage recovery solutions for RedCap UE.  In RAN1#101-e, the following agreements were made for a reference NR device regarding only cost/complexity reduction evaluations [1]:
Agreements:

The reference NR device for evaluation of cost/complexity reduction supports the following:

· All mandatory Rel-15 features (with or without capability signaling)

· Single RAT

· Operation in a single band at a time

· Maximum bandwidth: 
· For FR1: 100 MHz for DL and UL

· For FR2: 200 MHz for DL and UL

· Antennas: 
· For FR1 FDD: 2Rx/1Tx

· For FR1 TDD: 4Rx/1Tx

· For FR2: 2Rx/1Tx

· Power class: PC3

· Processing time: Capability 1

· Modulation: 

· For FR1: support 256QAM for DL and 64QAM for UL

· For FR2: support 64QAM for DL and 64QAM for UL

· Access: Direct DL/UL access between UE and gNB

Note: The study will consider impacts on the cost/complexity reduction from support of multiple RF bands within FR1 or FR2.
To our understanding, reference NR device should be the reference point for cost and complexity, as defined and deployed today, and the RedCap UE should be compared to such reference as well. A main motivation for studying RedCap devices has been that, as of today, all NR devices support complex aggregation scenarios and from ecosystem standpoint and this leads to the perception that 5G devices are expensive. So, though CA/SUL is not a mandatory capability, it has definitely a cost impact that should be assessed in the study. In last RAN1 meeting, it was agreed to deprioritize discussion on whether to study CA case until maximum UE channel bandwidth is clear. Understanding is that for FR1 RAN1 has concluded to support only 20MHz. So, if maximum UE channel bandwidth is clarified also for FR2 in this meeting, it is important to consider also again the CA/SUL case. Same argument could be made for MIMO; UL-MIMO capability and 4x4 DL-MIMO for bands with 4Rx may be of interest if reducing the number of MIMO layer is considered as cost/complexity reduction axis. So, it would be very useful for the study to evaluate reduction in some specific axes (i.e. CA, MIMO, also possibly capability #2) and reflect this into reference NR device(s).

Proposal 2: As soon as maximum UE channel bandwidth for FR2 is clarified by RAN1, reference NR device for evaluation of cost/complexity reduction should be updated to capture at least CA capability to evaluate reduction from actual NR devices deployed today. 
Finally, regarding the objective of the study item for power saving evaluations, RAN1 should strive to clarify if any Rel-16 power saving technique(s) should be mandatory for RedCap UEs and which, if any, Rel-16 power saving technique(s) should be considered as supported by reference UE in order to set a more proper baseline to evaluate performance of candidate power saving techniques for RedCap UEs. Regarding the objective of the study item for coverage recovery evaluations, considering that Rel-17 deployment will support both RedCap and normal Rel-17 UEs, it may make sense to target coverage recovery from reference Rel-17 UE with CE. 
Proposal 3: Consider if reference UE supporting Rel-16/17 NR power saving features and Rel-17 NR CE features are more appropriate baselines to evaluate performance of candidate power saving and coverage recover techniques, respectively, for RedCap UE.
3 Conclusion
In this contribution, we discuss standardization framework and principle issues for RedCap UE. We reach to the following observations and proposal:  

Observation 1: As per last meeting RAN2 agreement, UE type should refer only to access control and identification.
Proposal 1: Define a single RedCap UE type to control UE accesses and differentiate from legacy UEs.

Proposal 2: As soon as maximum UE channel bandwidth for FR2 is clarified by RAN1, reference NR device for evaluation of cost/complexity reduction should be updated to capture at least CA capability to evaluate reduction from actual NR devices deployed today. 
Proposal 3: Consider if reference UE supporting Rel-16/17 NR power saving features and Rel-17 NR CE features are more appropriate baselines to evaluate performance of candidate power saving and coverage recover techniques, respectively, for RedCap UE.
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