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1. Introduction
At RAN2#105bis, we discussed the filtering of UE capability and made the following agreements:
-	Reply to SA2 that RAN2 agreed that it is possible for the network to use different filters in different parts of the PLMN. PLMN wide filter is also an option that could be used.
For the PLMN-specific ID assignment, when different filters are applied, a UE may report different set of UE capabilities to network. The serving core network will then allocate different UE capability IDs for the received UE capabilities.
From UE’s perspective, the following two types of UE capability IDs may be available at the same time:
(1) A manufacturer-specific UE capability ID;
(2) A list of PLMN-specific UE capability IDs linked to various filters applied.
As mentioned in SA2’s conclusions [1]: At any given instance the UE has only one UE capability ID that is indicated to the network. Thus, UE has to select one ID from all the available capability IDs to indicate to network. 
In this contribution, we share some understanding about the selection of capability ID and show our preference.
2. Discussion
· Issue 1: Selection between manufacturer-specific ID and PLMN-specific ID
Although SA2 concluded that “If both PLMN assigned and manufacturer assigned UE Capability IDs are available, the UE shall signal the PLMN assigned UE Capability ID”, it is still not clear to us why the PLMN specific capability ID is prioritized. 
According to the definition of the manufacture-specific and PLMN-specific UE capability ID, it seems that the manufacture-specific UE capability ID is valid in a larger area. In addition, considering the filtering used in the assignment of PLMN-specific capability ID, network can have more knowledge of the capability information when the manufacture-specific ID is received.
-	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 it is not recognised by the serving network, the serving core network may allocate UE Capability IDs for the UE corresponding to different sets of UE Radio capabilities the PLMN may receive at different times from the UE. In this case, the UE Capability IDs the UE receives are applicable to the serving PLMN and uniquely identify the corresponding sets of UE Radio Capabilities in this PLMN;
From our perspective, it is better to let network indicate its preference of manufacturer assigned ID and PLMN assigned ID before UE reporting rather than define a fixed priority for these two types of IDs. For example, when the data base for manufacturer specific ID is available in the network side while that for PLMN specific ID is not available, network can indicate to UE that manufacturer specific ID is preferred. Network can either indicate its preference via NAS signaling or UECapabilityInquiry message.
Proposa1: An indication is sent from network to UE via NAS signaling or UECapabilityInquiry message to indicate which type of UE capability ID is preferred.
· Issue 2: Selection among multiple PLMN assigned UE capability IDs
If there is no available manufacturer-specific ID, UE may have to select one PLMN assigned ID. Firstly, at least the last 16 PLMN-assigned UE capability IDs may be stored in the UE side. Among all these IDs, UE should choose the capability ID assigned by the serving PLMN. However, as mentioned in the introduction part, more than one serving PLMN-assigned UE capability IDs may be available when different filters are applied in different parts of the PLMN. 
To help UE select one from them and signals it via NAS, the following options can be considered:
Option 1: UE selects the capability ID based on the assistance information provided via NAS signaling or system information
The assistance information can be the filter applied in the network side. For the case when UE capability ID is signaled via NAS, NW can provide the filtering information in system information or NAS signaling to help UE select an ID which was assigned by the serving PLMN with the same filter. If there is no such capability ID available, UE will not report any capability ID and network will then trigger a UE capability enquiry procedure. 
The main concern about this solution is the required signaling overhead in system information. Taking the RAN sharing case into consideration, network may have to broadcast up to 12 filters applied in 12 PLMNs, which is both power and resource consuming for network. 
Providing the assistance information via NAS signaling in this option is preferable as network only needs to provide the filter used in the serving PLMN. However, the filter is generated by RAN node in the current specification. In order to provide the filter information via NAS signaling to assist PLMN specific ID selection in UE side before UE reports the corresponding ID via Initial registration, RAN node has to provide the filter information to core network in advance. Another option is to let core network generate the filtering information and provide to UE via NAS signaling before UE reports the ID.
Option 2: UE always signals the latest UE capability ID assigned by the serving PLMN via NAS signaling
In option 2, UE always signals the latest UE capability ID assigned by the serving PLMN via NAS signaling. If the capability information mapped from this reported ID cannot satisfy the need in the network side, the UE capability inquiry procedure will be triggered and the filtering information will be included in the UE capability inquiry message which is already supported in the current specification. Upon receiving the filtering information, UE can then report a corresponding Capability ID if available. Otherwise, UE will report the UE capability information instead. 
Table 1. Comparison between Option 1 and Option 2
	
	Pros
	Cons

	Option 1.1. UE selects the capability ID based on the filtering information provided via NAS signaling 
	(1) Less signaling overhead as only the filter used in the serving PLMN is provided.
(2) UE can select the proper ID and report during initial registration.
	More spec impact as the filter is now generated in the RAN node and the following solutions should be considered: 
(1) RAN node provides the generated filter to core network.
(2) Core network generates the filter and then provides to UE and RAN node. 

	Option 1.2. UE selects the capability ID based on the filtering information provided via system information
	UE can select the proper ID and report during initial registration.
	Considerable signaling overhead as up to 12 filters applied in 12 PLMNs will be broadcast.

	Option 2. UE always signals the latest UE capability ID assigned by the serving PLMN via NAS signaling. If the capability information mapped from this reported ID cannot satisfy the need in the network side, UE selects a PLMN-assigned capability ID according to the filtering information in UECapabilityEnquiry message and reports to network via UECapabilityInformation message.
	Less spec impact.
	UE may fail to report the proper PLMN assigned ID during initial registration when  the network required ID is not the latest one assigned by the serving PLMN.


As compared in Table 1, there are pros and cons for each option. Thus, we have the following proposal:
Proposal 2: If network indicates preference for PLMN specific ID via NAS signaling and more than one PLMN-assigned capability IDs are available in the UE side, RAN2 to select one solution from the following options:
· Option 1: UE selects the capability ID based on the filter information provided via NAS signaling or system information.
· Option 2: UE always signals the latest UE capability ID assigned by the serving PLMN via NAS signaling. If the capability information mapped from this reported ID cannot satisfy the need in the network side, UE selects a PLMN-assigned capability ID according to the filtering information in UECapabilityEnquiry message and reports to network via UECapabilityInformation message.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposa1: An indication is sent from network to UE via NAS signaling or UECapabilityInquiry message to indicate which type of UE capability ID is preferred.
Proposal 2: If network indicates preference for PLMN specific ID via NAS signaling and more than one PLMN-assigned capability IDs are available in the UE side, RAN2 to select one solution from the following options:
· [bookmark: _GoBack]Option 1: UE selects the capability ID based on the filter information provided via NAS signaling or system information.
· Option 2: UE always signals the latest UE capability ID assigned by the serving PLMN via NAS signaling. If the capability information mapped from this reported ID cannot satisfy the need in the network side, UE selects a PLMN-assigned capability ID according to the filtering information in UECapabilityEnquiry message and reports to network via UECapabilityInformation message.




