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1 Introduction
An Email discussion “[Rel16_UE_capabilities] Exchange of views” [1] was triggered in RAN#87e, and the principles on how to introduce feature groups and default values in R16 were discussed extensively. It is likely that we would have multiple feature groups at least for some complex features in R16.
In this contribution we will further discuss how we capture these feature groups from RAN2 point of view. 
2 Discussion
2.1 Group and Signaling for the feature groups  
The discussion in Plenary considered how to do it if deemed beneficial on grouping the features. There are two possible approaches discussed in the email discussion for the introduction of feature groups:
Approach 1: A basic feature group(s), which is a set of components that are viewed necessary to provide a minimum level of support for the feature. Defining a basic feature group(s) is not always possible or necessary for a given feature. 
Approach 2: A set(s) of feature groups necessary to be supported for the purpose is defined somewhere in specification(s). 
Even though some capabilities are discussed and introduced for a specific feature, technically it is quite likely that they might be generally beneficial for UEs not only supporting this feature but also other services. Therefore, if we introduce basic feature group as in Approach 1, it would be difficult for some UEs to support these capabilities in this basic group without supporting this feature. Some companies in plenary also indicate that it may not fit some vertical services, as they are enhanced from multiple releases. Approach 2 in this case is more flexible, i.e. we can add capabilities for all features separately according to the level (per UE/Band/BC/FS) of these capabilities as we did in R15. 
Currently the Rel-15 features are defined per different layers as shown below:


Each feature would be described on its granularity, e.g. whether it is mandatory with capability signaling or optional, and whether there is XDD/FRX differentiation. The below is an example for PHY parameters.
Table 1: Existing Sections in 38.306 to capture UE capabilities

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	bandEUTRA

Defines supported EUTRA frequency band by NR frequency band number, as specified in TS 36.101 [14].
	Band
	Yes
	No
	No

	bandList

Each entry of the list should include at least one bandwidth class for UL or DL.
	BC
	Yes
	No
	No

	bandNR

Defines supported NR frequency band by NR frequency band number, as specified in TS 38.101-1 [2] and TS 38.101-2 [3].
	Band
	Yes
	No
	No

	ca-BandwidthClassDL-EUTRA

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101 [14]. When all FeatureSetEUTRA-DownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No


From the sourcing company’s understanding, the Rel-15 structure should be reused as much as possible to keep the maintenance work more efficient. Thus new capabilities introduced in Rel-16 should also use the same format as the above, i.e. each feature group should have its own capability signalling defined and be grouped as what we have done in Rel-15.
On the other hand by doing the above solely, the basic features/essential features defined for a certain WI might be distributed in different sections in 38.306, which could not be deduced explicitly. Unlike Rel-15, Rel-16 is introducing multiple new functions, e.g. eMIMO, NR-U, IAB, V2X, URLLC etc and such a way would be more difficult to identify which are necessary features for a certain WI. 
Therefore, to in line with the above signalling design principle, it is worth considering to have separate sections to capture these feature groups mapping/pointing to the defined UE capabilities. The below is an example. Assuming there are new feature groups added for Rel-16, namely FG 1 and FG 2. FG 1 is the necessary feature for a specific WI, e.g. sidelink, and thus we created a new section as below:
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These newly added capabilities could be used by the UE separately, or some of these capabilities also could be reported together to fulfil a requirement of basic feature group for a feature. As explained above, the feature groups’ capability signaling design is to use the same principle as Rel-15, which might not always be reported to the network, while they could be used to label the UE for the operator to customize the chipset for some specific scenarios or marketing purposes. 

Proposal 1: Add R16 capabilities for all features separately according to the level (per UE/Band/BC/FS) of these capabilities as we did in R15, and then add feature groups to define the requirement of basic feature groups/necessary feature groups for a feature in a separate sections, by referencing the corresponding capabilities defined in other sections in 38.306.
2.2 Default value 
The default value setting for the capability defined as “mandatory with capability signaling” was discussed in the Email discussion and the summary is extracted as below:
For each feature group (capability bit(s)) defined as “mandatory with capability signaling”, eachWG should take either one of following approaches.
Approach 1: defaultvalue should be defined in each WG for the case where UE does not report or the case before UE reports, in case the feature is intended to be used before capability report. 
Approach 2: the capability signaling is mandatory present so that UE must report.

We understand the mandatory of default value is beneficial to resolve the ambiguity between the network and the UE when the capability is not reported by the UE. However, usually we have two kinds of capabilities:

1) Ture/false capability: either support or not support, doesn’t have exact value for the capability, e.g. dynamicPowerSharingENDC
2) Value based capability: would have exact value for the capability, e.g. csi-ReportFramework
For the value based capability, we can specify the default value; however for the Ture/false capabilities, it is not possible to have default value. The absence of these capabilities would always mean non IOT tested. So it should be clarified that the above approaches do not impact the current mandatory with capability signalling definition, which is used as IOT bit and allows no reporting at all.
Proposal 2: “mandatory with capability signaling” is allowed not to be reported and default value is only defined when necessary.
3 Conclusions
The paper discussed on the RAN2 signalling for R16 UE capabilities and made the following proposals: 
Proposal 1: Add R16 capabilities for all features separately according to the level (per UE/Band/BC/FS) of these capabilities as we did in R15, and then add feature groups to define the requirement of basic feature groups/necessary feature groups for a feature in a separate sections, by referencing the corresponding capabilities defined in other sections in 38.306.
Proposal 2: “mandatory with capability signaling” is allowed not to be reported and default value is only defined when necessary.
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