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1 Introduction
In the NR Rel-15 UE capability, partial capability retrieval is supported to reduce the size of capability report. In Rel-16 SI for UE radio capability signalling optimization, the capability ID based solution has been discussed to reduce the size of UE capability report. However, even for the solution of capability ID based report is supported, there are still scenarios where the UE radio capability set is still needed to be reported. This would require to analyse whether the current partial capability retrieval procedure could work together with the UE radio capability set report for capability ID based UE capability.

Furthermore, In SA2 TR [1], clause 6.10 describes a solution involving filtering of the UE radio capabilities for PLMN specific UE capability ID report. This would have relation with the RAN based filtering setting in capability enquiry procedure. 
In this contribution we will further discuss the relation between capability ID based capability report and filtering setting in partial capability retrieval procedure.
2 Discussion
According to SA2 TR [1], The UE capability ID is assigned either by the serving PLMN or by the UE manufacturer, as follows:

-
Manufacturer-specific: The UE Capability ID may be assigned by the UE manufacturer in which case it is accompanied with the UE manufacturer information (e.g.TAC field in the PEI). In this case, the UE Capability ID uniquely identifies a set of UE Radio Capabilities for this manufacturer, and together with this UE manufacturer information uniquely identify this set of UE Radio Capabilities in any PLMN;

-
PLMN-specific: If a manufacturer-assigned UE Capability ID is not used by the UE or the serving network, or not recognised by the serving network, the serving core network may allocate a UE Capability ID.. In this case, the UE Capability ID is applicable to the serving PLMN and uniquely identifies this set of UE Radio Capabilities in this PLMN;
For both types of UE capability ID, there are scenarios where UE radio capability retrieval is still needed. 
In NR Rel-15 capability retrieval procedure, the actual reported UE capability is limited by the scope defined by the following configuration parameters included in capabilityRequestFilter:

frequencyBandList: indicates the bands, bandwidths, and carriers to be reported.

srs-SwitchingTimeRequest: indicate whether srs-SwitchingTime capability is reported or not

Furthermore, according to the agreements in last RAN2 meeting, in Rel-15 capability report, report filtering setting for frequencyBandList is mandatory to be used in capability enquiry procedure. Also the UE needs to know what feature sets for EN-DC are supposed to be included in NR capability container. For example if both NR bands and LTE bands are included in the filtering setting, the UE would include the feature set for EN-DC, otherwise the UE only include the feature set for NR in NR capability container. If we don’t set any filtering for frequencyBandList, the UE would not include any UE capability in the NR capability container. This would have an impact on the capability retrieval procedure for capability ID based solution where filtering setting may not be necessary. In the following sections, we would discuss the partial capability retrieval procedure impacts for each capability ID options.
2.1 Manufacturer-specific UE capability ID report 

For Manufacturer-specific UE capability ID, it would not be realistic to assume that the dictionary in CN contains all types of the UE capability in the real network. If the CN fail to retrieve some types of UE radio capability for reported capability IDs, the CN would still need to inform RAN to fetch the UE radio capabilities from the UE.
In such case, the UE is assumed to report all the capability corresponding to the capability ID and the thus report filtering shall not be used if the network expect the UE to report the full radio capability. As pointed in the above section, the current capability retrieval procedure doesn’t support capability enquiry without filtering setting. One possible implementation based method, to ensure the UE to include the full sets for radio capability, is to let the network to include all the bands which are possibly supported by the UE in the filtering parameter in capability enquiry procedure. However it is quite a strange way, as the UE may support various bands which may be far beyond what the network supports. 
Observation 1: the Rel-15 capability report procedure is not suitable to be used to retrieve the UE radio capability corresponding to Manufacturer-specific UE capability.

To indicate the UE to report UE radio capability corresponding to Manufacturer-specific UE capability instead of the current filtering setting, the UE capability ID might need to be indicated to UE so that the UE could fill the NR container and MR-DC container according to the pre-configured radio capability within the UE corresponding to the capability ID instead of filtering parameter configured by the network.

Proposal 1: for capability enquiry of manufacturer-specific UE capability, the network needs to explicitly indicate to the UE the capability ID related to the report instead of the current filtering setting.

2.2 PLMN-specific UE capability ID report 

For PLMN specific UE capability ID report, the network needs to firstly request the UE to report the radio capability set and assign the UE capability ID for such radio capability set. The current filtering setting in the capability enquiry is totally based on the gNB implementation. It is possible that different gNBs use different filtering settings. For UE radio capability report corresponding to PLMN specific UE capability ID, it would be better to ensure the same type of UE to report the same capability in PLMN wide to maximize the benefit of UE capability ID. 

Observation 2: For UE radio capability report corresponding to PLMN specific UE capability ID, it would be better to ensure that the same type of UE reports the same capability “PLMN wide” to maximize the benefit of the UE capability ID.
To achieve this, when the network requests the UE radio capability for PLMN specific UE capability ID assignment from the UE, two options could be considered:

1) No filtering at all

In this option, the gNB shall not set filtering when request the capability, this could ensure that all the UE with same type reports the same sets of capabilities. However, as pointed above, the Rel-15 capability enquire doesn't support capability report without filtering setting. It is therefore necessary to have an explicit indication to ask the UE to report the full sets of radio capabilities.

2) PLMN wide filtering

     Since this kind of UE radio capability is only valid “PLMN wide”, it would be beneficial to set a filtering parameter which is common at PLMN level to reduce the size of capability report and also to guarantee that all the UEs with same type report the same sets of capabilities. 

In SA2 TR [1], clause 6.10 of [4] describes a solution called URCF involving filtering of the UE radio capability for PLMN specific UE capability ID report. However, in RAN side, the filtering mechanism has been supported in UE capability enquiry. The URCF based filtering solution shall be based on the existing filtering mechanism, so we don’t see the real necessity to introduce URCF indication between UE and network. Therefore, in this option the CN could provide such filtering requirement to RAN and RAN could translate it to RAN filtering setting.
Therefore, for UE capability enquiry corresponding to PLMN-specific UE capability, either of the following options could be considered:
1) Introduce explicit indication to ask the UE to report the full sets of radio capability.

2) Ensure that all the gNBs in one PLMN use the same filtering setting.

Proposal 2: for UE capability enquiry corresponding to PLMN-specific UE capability, either of the flowing options could be considered:

1) Introduce an explicit indication in capability enquiry procedure to ask the UE to report the full sets of radio capability.

2) Ensure that all the gNBs in one PLMN use the same filtering setting
Proposal 3: URCF indication between UE and network is not necessary, the network could translate URCF to RRC based filter parameters if URCF is necessary.
3 Conclusions
The paper discussed on the relation between capabilities ID based capability report and filtering setting in partial capability retrieval procedure and mode the following observations and proposals:
Observation 1: the Rel-15 capability report procedure is not suitable to be used to retrieve the UE radio capability corresponding to Manufacturer-specific UE capability.

Observation 2: For UE radio capability report corresponding to PLMN specific UE capability ID, it would be better to ensure that the same type of UE reports the same capability “PLMN wide” to maximize the benefit of the UE capability ID.
Proposal 1: for capability enquiry of manufacturer-specific UE capability, the network needs to explicitly indicate to the UE the capability ID related to the report instead of the current filtering setting.
Proposal 2: for UE capability enquiry corresponding to PLMN-specific UE capability, either of the flowing options could be considered:

1) Introduce an explicit indication in capability enquiry procedure to ask the UE to report the full sets of radio capability.

2) Ensure that all the gNBs in one PLMN use the same filtering setting
Proposal 3: URCF indication between UE and network is not necessary, the network could translate URCF to RRC based filter parameters if URCF is necessary.
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