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1 Introduction

The following were agreed in R2#-111e on definition and constraint of reduced capabilities [1] 

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. 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;

Then the same topic was discussed via email after the meeting, to sort out more details [2]. In those discussions we can observe that many of the signalling design details can be left to normative phase, and also that this topic relates to other aspects such as UE identification and access restrictions, as well as band-band capabilities which are to be decided by R1. 

For the sake of progress we look into a) device types and its impact on RedCap UE capabilities handling, and b) further details regarding handling of mandatory and optional capabilities for RedCap UEs in section 2 of this contribution. Our conclusions are summarized in section 3. 
2 Discussion
Device types and its impact on RedCap UE capabilities handling
Firstly, network may need to know whether a UE is RedCap UE and which type it belongs to if there are more than one RedCap UE types. This depends on the signalling design. One simple example is that if a feature A is mandatory without signalling for non-RedCap UE, but optional for RedCap UE, network needs to correctly understand the absence of the corresponding capability field. Similar or other examples could be found between non-RedCap or RedCap UEs, or between RedCap UEs of different types, if defined. 
Observation 1
Network may need to know whether a UE is RedCap UE, or which RedCap type it belongs to (if more than one type defined), in order to correctly interpret the UE capability report.
The question that follows is then how does network know? This issue has been discussed in different email discussions. But it seems RAN2 cannot decide without input from RAN1. More specifically, RAN1 is discussing on the need and possible ways to identify RedCap UE (or RedCap UE type) based on Msg1 during the initial access phase. One possible motivation is the coverage loss due to reduced number of receiving antennas at the UE side, as that leads to a need for compensation. There may be other motivations for such early identification from physical layer point of view, which are being discussed in RAN1. Furthermore, it is also mainly RAN1’s discussion how many RedCap UE types are defined in this release. If more than one type is defined, it is unclear so far whether early identification is for non-RedCap UE vs RedCap UE, or for different RedCap UE types. All these flowing pieces make it different for RAN2 to decide anything in this stage. 
Observation 2
Definition of RedCap UE type(s) and early RedCap UE (type) identification shall be decided first in RAN1. 
With Observation 1 and 2, it becomes clear that RAN2 shall wait for RAN1’s progress, before agreeing on anything regarding the device types and its impact on RedCap UE capabilities handling. This is formulated in the following proposal. 
Proposal 1
RAN2 shall wait for RAN1’s progress before agreeing on anything regarding the device types and its ‎impact on RedCap UE capabilities.‎ 
Further details regarding handling of mandatory and optional capabilities for RedCap UEs
Previously we agreed to use ‎the existing UE capabilities framework as baseline to indicate the ‎capabilities of a RedCap UE. ‎This basically means that RedCap UE capabilities may include features those that are mandatory (with or without singling) and optional. In the Table below we look into different possible cases. 

Table 1 Discussions on capability signalling framework
	Category of features
	a) Mandatory w/o signalling for RedCap UEs
	b) Mandatory w signalling for RedCap UEs
	c) Optional for RedCap UEs
	d) Not supported for RedCap UEs

	1) Features that are mandatory w/o signalling for non-RedCap UEs
	Clarifications are needed only when the values are different
	New signalling is introduced
	New signalling is introduced
	Clarification required in the spec

	2) Features that are mandatory w signalling for non-RedCap UEs
	Clarification required in the spec
	New signalling is needed only when the values are different
	New signalling is introduced
	Clarification required in the spec

	3) Features that are optional for non-RedCap UEs
	Clarification required in the spec
	New signalling is introduced, or clarification is needed
	New signalling is needed only when the values are different
	Clarification required in the spec


Some discussions for these cases are in the following. 

· [1a, 2b, 3c] For those cases where RedCap UEs have same set of capabilities for normal UEs it seems clear no changes are needed. If the values are different then clarification/signalling is needed for RedCap.
· [2a, 3a] For these cases, it seems sufficient to clarify in the spec that those features are mandatory w/o signalling for RedCap UEs, which means the existing signalling is not applicable. 

· [1b, 3b] For these cases, new signalling is needed. But going a step forward, it can be discussed case by case whether it can be made optional for RedCap UEs. If that is the case, all these can be handled by optional signalling, which gives a simpler design. 

· [1c, 2c] For these cases, optional signalling is needed.
· [1d, 2d, 3d] The handling of these cases can be discussed. The simplest way is to clarify in the spec that these features are not applicable to RedCap UEs. In that case, RedCaP UE does not report no matter whether there has been a signalling defined for non-RedCap UEs or not. There seems to be no room for misinterpretation with such mechanism. 
With these discussions we reach the following proposal. 
Proposal 2
Detailed capability singaling for RedCap are left to normative phase, with the following high level principles

· Clarification in the specification is required for features that are mandatory w/o signalling for RedCap UEs but are mandatory with signalling for non-RedCap UEs, optional for non-RedCap UEs, or mandatory without signalling for non-RedCap UEs but with different values than RedCap UEs. 
· New signalling is introduced for optional feature for RedCap UEs, if not already defined or not the same value for non-RedCap UE.
· Clarification in the specification is required for features that are not supported for RedCap UEs but are mandatory or optional for non-RedCap UEs. 
· Discuss and decide, if needed, case by case whether features are mandatory with signalling or optional for RedCap UEs

3 Conclusion
In this contribution, we focus on two aspects, i.e., a) device types and its impact on RedCap UE capabilities handling, and b) further details regarding handling of mandatory and optional capabilities for RedCap UEs. Our observations and proposals are summarized as the following. 
Observation 1
Network may need to know whether a UE is RedCap UE, or which RedCap type it belongs to (if more than one type defined), in order to correctly interpret the UE capability report.


Observation 2
Definition of RedCap UE type(s) and early RedCap UE (type) identification shall be decided first in RAN1. 


Proposal 1
RAN2 shall wait for RAN1’s progress before agreeing on anything regarding the device types and its ‎impact on RedCap UE capabilities.‎ 


Proposal 2
Detailed capability singaling for RedCap are left to normative phase, with the following high level principles

· Clarification in the specification is required for features that are mandatory w/o signalling for RedCap UEs but are mandatory with signalling for non-RedCap UEs, optional for non-RedCap UEs, or mandatory without signalling for non-RedCap UEs but with different values than RedCap UEs. 

· New signalling is introduced for optional feature for RedCap UEs, if not already defined or not the same value for non-RedCap UE.

· Clarification in the specification is required for features that are not supported for RedCap UEs but are mandatory or optional for non-RedCap UEs. 
· Discuss and decide, if needed, case by case whether features are mandatory with signalling or optional for RedCap UEs



4 References

[1]
Draft Meeting Report, R2#-111e
[2]
Draft summary - ‎[Post111-e][913][REDCAP] Definition and constraining of reduced capabilities
