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1 Introduction

The UE feature list discussions are taking place for multiple RAN groups. In this contribution we discussion on some fundamental parts which should be considered when making decision for UE feature lists.
2 Discussions
During the beginning of LTE time the FGI bits were introduced to allow early deployments. Later, capability signalling was in place for a more functional network interaction but the FGI bits are still in use, at least in RAN5 spec (obsolete in RAN2 spec already in latest release). So, it doesn’t bring additional benefit of such approach but more complication of the system when it comes to signalling reporting. For NR work the same FGI approach was not used anymore but more started with capability signalling directly. 
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Figure 1 Requirements following the UE feature list

The judgement of having a feature or subfeature as mandatory or optional should depend on the importance of the feature for future market. And based on that different signalling solution should be considered. Then with either mandatory or optional and the existence of capability signalling Figure 1 shows the flow on how the different categories of requirements are identified.
· Requirement categories in RAN5

· Type 1: Mandatory requirements to be passed by all UEs from that release without capability signaling.

· Type 2: Conditionally mandatory requirements to be passed with capability signaling. (In reality in RAN5 it’s optional with capability)  
· Type 3: Optional requirements to be passed by UE declaration with capability
· Type 4: Optional requirements to be passed by UE declaration without capability signaling
The current ways of testing in RAN5 for all requirements including mandatory or optional features are based on UE declaration of a feature list from each individual UE company to send to the test house without publication, to get the compliance certification from GCF.
Observation 1: The current ways of testing in RAN5 for all requirements including mandatory or optional features are based on UE declaration of a feature list from each individual UE company to send to the test house without publication, to get the compliance certification from GCF. This means no UE capability is verified during the tests of verifying the feature.

On top of that the mandatory feature with capability (Type 2 requirements) is taken as conditionally mandatory/optional as an example listed below. It’s said the status of mandatory features would be indicated as conditional optional until IOT testing availability is ensured from plenary decision, which never happened yet for LTE even as Rel-11 feature.

Observation 2: On top of that the mandatory feature with capability (Type 2 requirements) is taken as conditionally mandatory/optional as an example listed below. No mandatory feature with capability is verified as mandatory for LTE since Rel-11.
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Table A.4.5-2: Additional UE radio access capabilities (Mandatory for Rel-11 and onward)
	Item
	Additional capabilities
	Ref.
	Release
	Status

(Note 1)
	Support

(Note 2)
	Comments

	1
	UE supports CRS interference handling
	36.306, 4.3.4.15
	Rel-11
	O.01
	
	This is a Rel-11 Mandatory feature

	2
	UE supports ss-CCH interference handling
	36.306, 4.3.4.20
	Rel-11
	O.01
	
	This is a Rel-11 Mandatory feature

	3
	UE supports multiple timing advances for each band combination supported by the UE
	36.306, 4.3.5.3
	Rel-11
	O.01
	
	This is a Rel-11 Mandatory feature (Note 3)

	Note 1:      From Rel-11 onwards 3GPP TSG RAN has discontinued the usage of FGI bits (see A.4.4). Instead it has introduced a different mechanism to accomplish the same purposes based on the following principles (TS 36.306 [17] clause 4): 'For optional features, the UE radio access capability parameter indicates whether the feature has been implemented and successfully tested. For mandatory features with the UE radio access capability parameter, the parameter indicates whether the feature has been successfully tested.’
Reflecting this situation, in the present table the status for Mandatory features would be indicated as conditional Optional (O.xx) until IOT testing availability is ensured. The decision when IOT testing availability can be considered ensured is made by 3GPP TSG RAN. After the 3GPP TSG RAN decision that IOT testing is available, the status of the capability parameter will be changed to Mandatory (M) and the release from which this requirement apply would be explicitly stated.
Note 2:      If indicated "Yes" the feature shall be implemented and successfully tested for the corresponding release.

Note 3:      It is mandatory for UEs of this release of the specification to support this capability for band combinations having an UL on multiple FDD bands (see 36.306, 4.3.5.3). In the context of evaluating the status of the capability this would depend on the indication for UL support provided in Table A.4.3.3.3-3 i.e. if for at least one CA configurations for Inter-band CA the UE indicates A-A then the Support of multiple timing advances for this CA configuration is Mandatory.


Also, by referring to the RAN2 spec it seems the definition of the UE capability is still staying with the concept of FGI as a testing bit. But as shown in Figure 1 the main purpose of UE capability is to report to network of the feature so there is operation/configuration taken place based on such signalling. The other usage is to make sure the compatability of IODT so the UE and network can be operated correctly without crashing.

Observation 3: UE capability definition in RAN2 spec stays in FGI concept for testing purpose and is not valid any longer to represent the UE capability.

36.306

4         UE radio access capability parameters
The following subclauses define the UE radio access capability parameters and minimum capabilities for MBMS capable UE. Only parameters for which there is the possibility for UEs to signal different values are considered as UE radio access capability parameters. Therefore, mandatory features without capability parameters that are the same for all UEs are not listed here. Also capabilities which are optional or conditionally mandatory for UEs to implement but do not have UE radio access capability parameter are listed in this specification.
E-UTRAN needs to respect the signalled UE radio access capability parameters when configuring the UE and when scheduling the UE.

All parameters shown in italics are signalled and correspond to a field defined in TS 36.331 [5].

For optional features, the UE radio access capability parameter indicates whether the feature has been implemented and successfully tested. For mandatory features with the UE radio access capability parameter, the parameter indicates whether the feature has been successfully tested.

The mandatory features required to be supported by a UE are the same for all UE categories unless explicitly specified elsewhere in the specifications.

The purpose of this paper is to make sure we in RAN4 could understand the implication when one feature is decided as mandatory or optional, with or without capability signalling. Furthermore, based on the observation we propose to take further consideration in RAN5 to trigger other RAN groups to act on fulfilling the intention of having mandatory features defined.

Proposal 1: It’s important to inform RAN5 for mandatory features either with or without capability signalling it shouldn’t be up to UE declaration but are taken as mandatory requirements to be passed, in case there are RAN4 requirements defined for such mandatory features.

Proposal 2: It’s important to inform plenary when the IOT testability is achieved so RAN should make decision to trigger mandatory requirements to change status as mandatory, instead of conditionally optional.
Proposal 3: In case the UE capability signalling is considered as essential to be reported correctly, further signalling tests should be in place, to ensure the reporting correctness.

Proposal 4: It’s important to inform RAN2 the current definition of UE capability is not up to date and should be corrected by the a more proper definition, instead of taken as indication if the feature is successfully tested.

3 Conclusions

In this contribution, we provide simulation results for NR REFSENS and IM suggestion for baseband part with proposals as following.
Observation 1: The current ways of testing in RAN5 for all requirements including mandatory or optional features are based on UE declaration of a feature list from each individual UE company to send to the test house without publication, to get the compliance certification from GCF. This means no UE capability is verified during the tests of verifying the feature.

Observation 2: On top of that the mandatory feature with capability (Type 2 requirements) is taken as conditionally mandatory/optional as an example listed below. No mandatory feature with capability is verified as mandatory for LTE since Rel-11.
Observation 3: UE capability definition in RAN2 spec stays in FGI concept for testing purpose and is not valid any longer to represent the UE capability.

Proposal 1: It’s important to inform RAN5 for mandatory features either with or without capability signalling it shouldn’t be up to UE declaration but are taken as mandatory requirements to be passed, in case there are RAN4 requirements defined for such mandatory features.

Proposal 2: It’s important to inform plenary when the IOT testability is achieved so RAN should make decision to trigger mandatory requirements to change status as mandatory, instead of conditionally optional.

Proposal 3: In case the UE capability signalling is considered as essential to be reported correctly, further signalling tests should be in place, to ensure the reporting correctness.

Proposal 4: It’s important to inform RAN2 the current definition of UE capability is not up to date and should be corrected by the a more proper definition, instead of taken as indication if the feature is successfully tested.
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