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1 Introduction

In the email discussion 106#34, most companies agree that the UE send one UE capability ID to the network at one time. And according to SA2 specification TS 23.501, the UE could have multiple PLMN-assigned UE Radio Capability IDs from the same PLMN. These IDs can be assigned because of different filters are applied in different regions of the PLMN and the UE has roamed to many different regions of the PLMN. Or the UE could have changed its UE radio configurations in the PLMN and has interact with the PLMN to assign the different PLMN-assigned UE Capability ID for different UE radio configurations.
Then, the issue of selection the proper ID from the multiple PLMN-assigned UE Radio Capability IDs of the same PLMN is raised. Since the UE radio configuration is local and UE will know it without any assistant, the filter [1] or the filter applicable TA list [2] is suggested to be provided by the NAS/RRC signalling as the assistant information for the selection. We think providing the assistance information to the UE is helpful, especially for the UE roams in different regions applying different filters. And the filter approach is more precise for the selection and more flexible for the deployment.

Considering the signalling cost, especially the approach of broadcasting the filter for the local region in SIB, we think an ID to identify the filter will be more helpful. And this contribution aims to present this approach.
2 Discussion
According to current LTE/NR RRC specification, most (if not all) of the filter information carried in UECapabilityEnquiry message from the network to UE are filled in the UECapabilityInformation message and sent back to the network. So the network can gather all the filter information if it wants to, all the filter information are in the container list itself and in the each container of the list. And the UE can store the UECapabilityEnquiry message as the filter information associated with the ID assigned later.
Then, from the network side, the problem of how to pack these information and send them to the UE is raised. Although the UCMF in the core network knows each ID’s filter information, the network might have no way to provide the whole set of information to the UE. Consider the scenario below: 
The UE first registered in the E-UTRA network and report all the containers as the network requested in LTE RRC UECapabilityEnquiry message, this could be a whole list of eutra, utra, geran-cs, geran-ps, cdma2000-1XRTT, nr, eutra-nr. While the UE de-registered from the PLMN and re-enter the PLMN in the NR network, the network will find that it’s difficult to pack the same filter information and send it to the UE using NR RRC UECapabilityEnquiry message.

Observation 1: the container list difference of NR and LTE RRC UECapabilityEnquiry message makes it difficult for the network to pack the proper filter information in some scenarios.
From the UE side, the problem of how to judge the stored and the newly received filter information is the same is raised. According to our calculation, there already have been at least 13 different filter IEs defined for E-UTRA and at least 9 different filter IEs defined for NR. The standard work for defining how to do the comparing of the stored and the newly received filter information is not a simple work considering the data structure complexity of the filter information and there might be new filter IEs added into the specification in the future.
Observation 2: the standard work defining how to compare the stored and the newly received filter information is huge.
Considering the observations above, we propose to assign an ID to each filter used in the PLMN. This filter ID approach can then eliminate the confusion for the CN node to pack the RRC layer messages and also reduce the standard workload of the filter approach.
2.1 Filter ID approach for PLMN-Assigned UE radio capability ID selection in the initial registration
The filter ID can be provided in the RRC UE Capability Transfer procedure to be associated with the PLMN-assigned UE Radio Capability ID. A rough procedure is provided in Figure 1.
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Figure 1, filter ID associate with the PLMN-assigned UE Radio Capability ID

After the filter ID is associated with the PLMN-assigned UE Radio Capability ID, the UE can compare the filter ID provided by the network and the filter ID(s) associated with its stored PLMN-assigned UE Radio Capability ID(s). The filter ID is easy to be compared. The signalling cost for the filter ID itself will be small since the number of filters used in PLMN is limited. This provides the flexibility to send filter ID in RRC signalling (eg.SIB, dedicated messages), which is shown in the following Figure 2
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Figure 2, the alternatives for filter ID provision
Proposal 1: Consider the Filter ID approach for PLMN-Assigned UE radio capability ID selection in the initial registration;

2.2 Filter ID approach for quick UE radio capability ID change on the boundary of filter regions

When the PLMN applies different filter in different parts of it, UE need to change the UE Capability ID used on the boundary of the filter regions. But currently, changing UE Capability ID always involves some NAS procedure, which results in high signalling cost and latency for acquiring the UE radio capability. If the RRCReconfiguration for handover from one region to anther region can carry the filter ID or the filter itself, we see that the signalling cost and latency can be reduced.
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Figure 2, RRC procedure with Filter ID
For RRC messages for handover, the message size should be considered as the radio condition is worse than normal reconfiguration. The filter ID approach can improve this as the filter ID is much smaller than the whole filter.
Proposal 2: Consider the Filter ID approach for quick UE radio capability ID change on the boundary of filter regions.
3 Conclusion

Observation 1: the container list difference of NR and LTE RRC UECapabilityEnquiry message makes it difficult for the network to pack the proper filter information in some scenarios.
Observation 2: the standard work defining how to compare the he stored and the newly received filter information is huge.
Proposal 1: Consider the Filter ID approach for PLMN-Assigned UE radio capability ID selection in the initial registration;

Proposal 2: Consider the Filter ID approach for quick UE radio capability ID change on the boundary of filter regions.
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