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1 Introduction

In RAN2#106 meeting, the followings agreements were reached for UE capability ID:
Agreements 

1
Manufacturer-assigned IDs are associated to a pre-provisioned capability. 

1.1
The filter is not applicable in the context of manufacturer ID.

1.2
The manufacturer ID does not need to be transferred in the RRC UE capability information 

1.3
If the manufacturer ID is known in the network then the associated capabilities do not need to be transferred in the RRC UE capability information message

FFS if delta signalling might impact agreement 1.2

This contribution aims to discuss some remaining issues on UE capability ID.
2 Discussion
2.1 The detail possible components of UE radio configuration
In current specification TS 23.501 section 5.4.4.1a and TS 23.401section 5.11.3a, the related UE configuration of PLMN-assigned UE radio capability ID should be stored with the assigned PLMN-assigned UE radio capability ID by the UE.
In the TS 23.501 section 5.4.4.1a and TS 23.401section 5.11.3a:

NOTE 1:
It is assumed that UE does not need to store the access stratum information (i.e. UE-EUTRA-Capability and UE-NR-Capability specified in TS 36.331 [51] and TS 38.331 [28], respectively) that was indicated by the UE to the network when the PLMN-assigned UE Radio Capability ID was assigned by the network. However, it is assumed that the UE does store the related UE configuration (e.g. whether or not GERAN or UTRAN or MBMS is enabled/disabled).

In the SA2#134 meeting, the approved CR[1] also defines the one on one relationship of the manufacturer-assigned UE radio capability ID and the UE radio configuration.
Specific to manufacturer-assigned UE Radio Capability ID, all UEs sharing the same TAC value or all UEs that share the same TAC+SV value shall support a UE manufacturer-assigned UE Radio Capability ID for all possible UE radio configurations that they may signal, if applicable.
The UE (radio) configuration is an important aspect of the UE Radio Capability ID design according to the above specification. For example, the items of the UE radio configuration should have the impact on the possible number of the UE Radio Capability ID that a UE might have. But in current phase, only very little description on this important aspect, in TS 23.501 section 5.4.4.1a and TS 23.401section 5.11.3a “(e.g. whether or not GERAN or UTRAN or MBMS is enabled/disabled)”. We think having a clear understanding or definition of the UE radio configuration will help to design the RACS mechanism, both for RAN and CN.
Proposal 1: RAN2 discusses the possible items of UE radio configuration, and inform SA2 our discussion results;

2.2 The re-assignment procedure of manufacturer-assigned ID to PLMN-assigned ID without RRC UE capability transfer procedure
In current specification TS 23.501 section 5.9.10 and TS 23.401section 5.2.7, the re-assignment of manufacturer-assigned UE Radio Capability ID to PLMN-assigned UE Radio Capability ID may happen.

-
PLMN-assigned: If a manufacturer-assigned UE Radio Capability ID is not used by the UE or the serving network, or it is not recognised by the serving PLMN UCMF, the UCMF may allocate UE Radio Capability IDs for the UE corresponding to different sets of UE Radio capabilities the PLMN may receive from the UE at different times. In this case, the UE Radio Capability IDs the UE receives are applicable to the serving PLMN and uniquely identify the corresponding sets of UE Radio Capabilities in this PLMN.

In the scenarios mentioned above, a RRC UE Capability Transfer procedure will be involved anyway, and the filter will be carried with the UECapabilityEnquiry message. But the specification does not forbidden the PLMN to re-assign a PLMN-assigned UE Radio Capability ID to the indicated manufacturer-assigned UE Radio Capability ID by the UE without RRC UE Capability Transfer procedure. This will lead to a PLMN-assigned UE Radio Capability ID assigned to UE without any filter information, and then will create a scenario that should be handled for the PLMN-assigned UE Radio Capability ID selection issue for the initial registration or attach, since the filter is considered as an solving approach for this issue.
Proposal 2: RAN discusses whether the re-assignment procedure of manufacturer-assigned ID to PLMN-assigned ID shall involve RRC UE capability transfer procedure anyway, and inform SA2 our discussion results;

2.3 Quick UE radio capability ID change on the boundary of filter regions

Although a PLMN wide filter is preferred by SA2, RAN2 has decided that different filters can be used in different region of the PLMN.
In the TS 23.501 section 5.4.4.1a and TS 23.401section 5.11.3a:

NOTE 3:
If the filter of UE Radio Capabilities configured in two NG-RAN nodes is different, during handover between these two nodes, it is possible that the target NG-RAN node might need to enquire the UE for its UE Radio Capability information again and trigger re-allocation of a PLMN-assigned UE Radio Capability ID leading to extra signalling. Additionally, a narrow filter might reduce the list of candidate target nodes.

In the RAN2#105 meeting, the following agreements were reached:
Agreements for PLMN assigned capability ID

1
It is possible for the network to use different filters in different parts of the PLMN 

FFS: Whether any extensions to the current filter mechanism are needed.

2
UE provides capability to the network based on the filter and if an ID is assigned then the ID is associated to whatever capabilities it has transferred earlier.  
3
The Capability ID is unique within a PLMN - i.e. the UE can provide to capability ID anywhere within this PLMN (this does not imply that Capability ID to capability set mapping needs to be known throughout the PLMN)

Then, when a UE assigned a PLMN-assigned UE Radio Capability ID is roaming from a region using filter A to another region using filter B, the RRC connection might have to be released to initial the NAS procedure to change the UE Radio Capability used between the UE and the NW. Even with a NAS procedure that do not require the UE to go to idle, the delay of the NAS procedure might cause handover fail or the target node might have to use the UE Radio Capability filtered by other region’s filter to prepare the target radio configuration. All these will lead to network performance and user experience downgrading. So, we think some optimization in the RAN side could be considered for quick UE radio capability ID change on the boundary of different filter regions.
Proposal 3: RAN2 consider the solutions for quick UE radio capability ID change on the boundary of filter regions;

2.4 Security aspects of the UE Radio Capability ID
SA3 sends a LS[2] to RAN2 to indicate that a UE Radio Capability ID cannot be sent without security protection. In the last meeting, OPPO[3] and Ericsson[4] provides the contributions on this issue. We think there are two options can be provided:
Option1: Specify in the descriptions of all the UE Radio Capability ID field that these fields can only be included if the message is integrity-protected and ciphered.
Option2: Change the conditions such that the RRC messages that may include the UE Radio Capability ID field are only allowed to be sent after security activation.
Consider the scenarios of Emergency services initialled by an unauthenticated UE that security might not be activated, we prefer option1 as the option2 might block the unauthenticated UE from get proper service from RAN.
Proposal 4: UE capability ID can only be included in RRC messages after AS security is activated.
3 Conclusion

Proposal 1: RAN2 discusses the possible items of UE radio configuration, and inform SA2 our discussion results;

Proposal 2: RAN discusses whether the re-assignment procedure of manufacturer-assigned ID to PLMN-assigned ID involves RRC UE capability transfer procedure, and inform SA2 our discussion results;

Proposal 3: RAN2 consider the solutions for quick UE radio capability ID change on the boundary of filter regions;

Proposal 4: UE capability ID can only be included in AS messages after AS security is activated.
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