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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. It has been agreed that there are two types of capability ID as below in SA2 TR [1]:
-
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 the Manufacturer-specific UE capability ID, the UE capability ID would be related to a radio capability set pre-set in the UE and not associated to any filter setting. 
In this contribution we will further discuss whether the partial capability retrieval is supported for UE capability report for UE Manufacturer-specific UE capability ID.
2 Discussion
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 fails to retrieve some types of UE radio capability for reported capability IDs, the CN needs to inform the RAN to fetch the UE capabilities related to either the PLMN-specific UE capability ID or Manufacturer-specific UE capability ID from the UE. For the latter case, the filtering parameters in capability request might not be always necessary, considering that the Manufacturer-specific UE capability ID is related to a set of UE Radio Capabilities for this manufacturer. Using of filtering in capability report might result in that different capabilities are reported for the same UE capability ID. Therefore the straightforward way is to support capability request without filtering for the UE capability report based on Manufacturer-specific UE capability ID. However the capability size in some cases might be very large and it is still hard to report full capability even if RRC segmentation is introduced. Using filtering is beneficial in such case, but the UE capability ID has to be used together with the filtering parameter to differentiate UE capabilities for different UEs with same capability ID but different filtering parameter.
Proposal 1: for capability enquiry of manufacturer-specific UE capability, the capability enquiry procedure shall be supported with and without filtering.
Manufacturer-specific UE capability ID report without filtering
In Rel-15 capability report, report filtering setting for frequencyBandList is mandatory to be used in capability enquiry procedure. 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 includes 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. 

One possible implementation based method, to ensure that the UE includes the full sets for radio capability, is to let the network 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. Therefore, 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 the UE, so that the UE could fill the NR container and EN-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 2: for capability enquiry of manufacturer-specific UE capability without filter, the network needs to explicitly indicate to the UE of the requested capability ID instead of the current filtering setting.

Manufacturer-specific UE capability ID report with filtering

If filtering is used in capability request, the network needs to use the capability ID and the filtering parameters to identify a unique radio capability set. When building the capability database, the CN has to be aware of the filtering parameter in such case so as to avoid confusion of different radio capabilities set with same capability ID.  Although the filters are currently included in the capability report message, it would still be an additional burden for the CN to read it from RRC encoded UE capability message. A more efficient way is to include the filters configuration in the NG interface explicitly so that the CN doesn't need to decode the RRC encoded UE radio capabilities.

 

Figure 1 radio capabilities set for same capability ID with different filtering parameters
Observation 1: to support Manufacturer-specific UE capability ID report with filtering, the CN has to be aware of the filtering parameter used for Capability ID so as to avoid confusion of different radio capabilities set with same capability ID.
Proposal 3: to support Manufacturer-specific UE capability ID report with filtering, the filters configuration needs to be included in the NG interface explicitly so that the CN doesn't need to decode the RRC encoded UE radio capabilities.
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:
Proposal 1: for capability enquiry of manufacturer-specific UE capability without filter, the capability enquiry procedure shall be supported with and without filtering.
Proposal 2: for capability enquiry of manufacturer-specific UE capability without filter, the network needs to explicitly indicate to the UE of the requested capability ID instead of the current filtering setting.
Observation 1: to support Manufacturer-specific UE capability ID report with filtering, the CN has to be aware of the filtering parameter used for Capability ID so as to avoid confusion of different radio capabilities set with same capability ID.
Proposal 3: to support Manufacturer-specific UE capability ID report with filtering, the filters configuration needs to be included in the NG interface explicitly so that the CN doesn't need to decode the RRC encoded UE radio capabilities.
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