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1 Introduction

In the LS [1], the following actions proposed by RAN2:

ACTION: 
RAN2 respectfully asks RAN1 and RAN4 to provide feedback on the RAN2 agreements related to above UE capabilities, if any.
ACTION: 
RAN2 respectfully asks RAN1 and RAN4 whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs? 

And RAN2 also made a work assumption as following:

RAN2 Working Assumption: by default, all non-RedCap UE capabilities are applicable for RedCap UE, and therefore only for non-RedCap capabilities that are not appliable for RedCap UE, we clarify in the definitions for parameters in TS38.306, the value or feature is not applicable for RedCap UE
 In this contribution, we discuss the UE capabilities for RedCap from RAN1 perspective.

2 Discussions

The following capabilities are supported or not supported for RedCap UE from RAN2 perspective,

	Agreements:
1.
The number of DRBs supported by RedCap UEs is less than legacy value (which is 16). There will 
be a single mandatory value (FFS if 4 or 8). FFS if it will be possible to have an optional capability

2.
“RRC processing delay” is not relaxed for RedCap UE

3.
PDCP/RLC AM 12 bits SN is mandatory for RedCap UE, and PDCP/RLC AM 18bits SN is optional 
supported by RedCap UE; FFS on how to capture this in specification

4.
NE-DC, and (NG)EN-DC are not supported by RedCap UE; FFS on how to capture it in the 
specification[

5.
DAPS and CAPC related capabilities are not applicable for RedCap UE; [8/20] FFS on CHO. FFS on 
how to capture this in the specification;

Agreements via email - from offline 109:

1.
Maximum 8 DRBs is mandatory supported by RedCap UEs.

2.
From RAN2 perspective, inter RAT mobility related capabilities are applicable for RedCap UE;

3.
From RAN2 perspective, measurement related capabilities are applicable for RedCap UE;

4.
From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those 
affected by CA/DC;

5.
From RAN2 perspective, IAB related capabilities are not applicable for RedCap UE, i.e. the RedCap 
UE is not expected to act as IAB node;

6.
Do not introduce capability signalling on the supported Rx number for RedCap UE since the number 
of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter 
maxNumberMIMO-LayersPDSCH in the existing UE capability framework;


The maximum DRBs, RRC processing delay and PDCP/RLC mainly are RAN2 related issue. No RAN1 impacts are observed if they are supported. For NE-DC, actually in RAN1, the CA/DC related features are not supported. For DAPS and CAPC related capabilities, it is seen that Rel-16 Mobility Enhancement are related to DAPS. If DAPS is not supported, then Rel-16 NR feature Mobility Enhancement is not supported and no RAN1 impacts are observed.

The ‘related capabilities’ for measurement need to be clarified. For example, does the measurement related capabilities refer to all the measurement capabilities in R15 and R16? Or just refer to FG 1-13 as discussed in RAN2 or NR_CLI_RIM in R16 similar as IAB. 

Moreover, there would exist a conflict when measurement related capabilities is also CA related. For example, FG 1-11, Support of CSI-RS RRM measurement for SCell without SS/PBCH block, is measurement related capabilities and also is CA related. According to the RAN2 conclusion, this FG should be supported. However, from RAN1 perspective, this FG is CA related and should not be supported. Therefore, it is suggested that measurement related capabilities are applicable for RedCap UE except those affected by CA/DC.
For the feature NR URLLC, the related capabilities mainly include all the FGs in feature 11. Similarly, for the feature IAB, related capabilities mainly include all the FGs in feature 20. If the Rel-16 feature NR_IAB including all the FGs is not supported, no RAN1 aspects are observed. As for the URLLC if supported, the CA/DC related FGs should be excluded. More specifically, the CA/DC related capabilities include 11-2a to 11-2g, 11-7a, 11-7b at least. 

As for the capability signalling on the supported Rx number for RedCap UE by parameter maxNumberMIMO-LayersPDSCH in FG 2-3, what we should clarify is this parameter is not appropriate for 1Rx RedCap UE at least. Based on the above understanding from RAN1’s perspective, we have the following proposal.

Proposal 1: From RAN1 perspective, 

· Measurement related capabilities are applicable for RedCap UE except those affected by CA/DC.

· For URLLC feature, the CA/DC related capabilities, including 11-2a to 11-2g, 11-7a, 11-7b at least should be excluded explicitly.

· maxNumberMIMO-LayersPDSCH in FG 2-3 is not appropriate for 1Rx RedCap UE.
As for the other capabilities not applicable for RedCap UE, besides the CA/DC related, larger bandwidth related, the capabilities exceeding 1Tx/2Rx or 1Tx/1Rx are also not considered, e.g., FG 2-13, 2-14, 4-12 in Rel-15. For the Rel-16 features, they are kind of function enhancement, we need to confirm whether this features should be supported and whether all the included FGs can be supported if the feature is supported.

In conclusion, we have the following proposals and the detailed discussion can be found in our contribution [2].

Proposal 2: For the Rel-15 features,

· CA/DC related are not supported for RedCap, including 1-10,1-11, 4-25, 4-26, 6-5a to 6-13, 6-21 to 6-25a, 8-1, 8-2

· FGs exceeding 1 Rx UE capability are not supported, including 2-3.

· FGs exceeding 1 Tx number are also not supported, including 2-13, 2-14, 4-12.

Proposal 3: For Rel-16 features,

· MR-DC/CA enhancement is not supported.

· NR_IAB is not supported. 

· Rel-16 Mobility Enhancement is not supported

3 Conclusion

In this contribution, we have discussed the RAN2 reply LS on UE capabilities not applicable for RedCap. We have the following proposals:

Proposals:

Proposal 1: From RAN1 perspective, 

· Measurement related capabilities are applicable for RedCap UE except those affected by CA/DC.

· For URLLC feature, the CA/DC related capabilities, including 11-2a to 11-2g, 11-7a, 11-7b at least should be excluded explicitly.

· maxNumberMIMO-LayersPDSCH in FG 2-3 is not appropriate for 1Rx RedCap UE.
Proposal 2: For the Rel-15 features,

· CA/DC related are not supported for RedCap, including 1-10,1-11, 4-25, 4-26, 6-5a to 6-13, 6-21 to 6-25a, 8-1, 8-2

· FGs exceeding 1 Rx UE capability are not supported, including 2-3.

· FGs exceeding 1 Tx number are also not supported, including 2-13, 2-14, 4-12.

Proposal 3: For Rel-16 features,

· MR-DC/CA enhancement is not supported.

· NR_IAB is not supported. 

· Rel-16 Mobility Enhancement is not supported
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