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1 Introduction

In the previous RAN2 meetings agreements were made on framework of RedCap UE capabilities, and most of them have been captured in an endorsed TR [1]. RAN1 also has its own endorsed version [2]. 
In this contribution we review some parts of the TR and present our suggestions to improve. 

2 Discussion
2.1 Motivations for RedCap UE type(s) and associated capabilities
First of all we observe a mismatch on motivations for RedCap UE type(s) and associated capabilities between the endorsed TRs [1][2] and the approved WID [3]. This seems like a point that can be improved.
More specifically in the WID, there is

· 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.
The highlighted part has not been well reflected in the endorsed TRs [1][2]. 
In [1] the following parts are captured for motivation and use of RedCap UE type(s)

The network should be able to control whether RedCap UEs can access the cell and differentiate them from other, non-RedCap UEs. The number of different UE types should be minimised to reduce market fragmentation, and UE types should be introduced only where essential to control UE accesses and differentiate them from other non-RedCap UEs.

and

The study also includes an objective on how to ensure RedCap UEs are only used for intended use cases, that is, UE identifying as RedCap UE can only use services and resources intended for RedCap UE type.
The latter is more about use case and resources from system level, but not necessarily leads to good understanding of use of capabilities. 

While in [2] the related part has been focused on on identification as well

 At least for RedCap UE identification, explicit definition of RedCap UE type(s) is needed‎
To clearly reflect that RedCap UE type(s) has the purpose of constraining the use of other more ‘advanced’ UE capabilities for RedCap UEs, it seems useful to have a TP for this. 
For more details please see Appendix on the proposed text.
2.2 Relationship of RedCap Types and UE capabilities (or how to know one from another)
One may easily get confused when reading the part on relationship between RedCap type(s) and UE capabilities (or how to know one from another)‎ in the endorsed TPs regarding in [1][2] together. 
In details, TP in [2] tries to outline ways of defining RedCap UE type(s) based on a (partial) set of UE capabilities, i.e., 
Pending conclusions on the reduced complexity features (as described in clauses 7 and 12) and RedCap UE identification (as described in clause 11), the definition of the RedCap UE types can be based on one of:

-
Option 1: All the reduced capabilities recommended at the end of the RedCap study

-
Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.

-
Option 3: All the recommended reduced capabilities as well as recommended power saving features

-
Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support

While in [1] there are parallel set of option 1-4 
The network should know whether the UE is a RedCap UE or not in order to handle UE capabilities properly (see also Section 11.1 on UE identification). The following options, which do not need to be mutually exclusive, can be considered for further analysis and down-selection:

Option 1: RedCap device type is indicated as part of the capability signaling.

Option 2: Define a new IE specifically for RedCap UEs containing RedCap-specific capabilities. The IE is included in the signaling only by Redcap UEs.

Option 3: The network identifies RedCap UEs based on identification solution (see Section 11.1), e.g. during Msg1, Msg3, MsgA, etc, (pending RAN1 conclusion). The identification is forwarded it to target gNB during handover. 

Option 4: The network identifies RedCap UE based on the reported capabilities, assuming the identification can be done through RedCap-specific capabilities not used by non-RedCap UEs. 

The latter set of options, although starting from the question ‘how network knows the type in order to handle the capability’, is actually still in their roots about how type(s) is defined. 

So these two set of options, from high level, are for deciding the type(s) based on (sets of) capabilities. Naturally it is meaningful to consolidate them to give a clearer view. As R1 has already completed their SI phase, one pragmatic way is to not change the texts, but just to name the first set of options as A1-A4 (how to define type(s) based on capabilities), and then map the second set (B1-B4, on how to know type then based on capabilities) to them. 
We suggest this being discussed and sorted out.
3 Conclusion
This contribution focuses on RedCap type (s) and associated UE capabilities, and has the following proposals. 
Proposal 1 The TP in the Appendix is discussed and endorsed. 
Proposal 2 To discuss whether (and if yes how) to consolidate the two sets of options on Redcap UE type(s) definitions in [1] and [2]. 
4 References

[1] R2-2011165, TP for TR38875‎
[2] RP-202705, TR 38.875 v1.0.0: Study on support of reduced capability NR devices;‎
[2] RP-202933‎, New WID on support of reduced capability NR devices
Appendix TP on RedCap UE Capabilities
-------skipping the unchanged part--------
4.1.1 10.1.1
Description of feature

As a baseline, the existing UE capabilities framework is used to indicate the capabilities of RedCap UEs. As currently specified in Rel-16, the UE reports its radio access capabilities at least when the network requests the UE to do so.

The network should be able to control whether RedCap UEs can access the cell and differentiate them from other, non-RedCap UEs. 
The number of different UE types should be minimised to reduce market fragmentation, and UE types should be introduced only where essential to control UE accesses and differentiate them from other non-RedCap UEs.

The UE capabilities can be categorized as: 

· Minimum mandatory capabilities that all RedCap UEs support, if identified.

· Optional capabilities, to be signaled explicitly.

RedCap UE type(s) including set(s) of L1 capabilities are defined to constrain the use of those RedCap L1 capabilities only for RedCap UEs, and to prevent RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths
-------skipping the unchanged part--------

