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Introduction
In this contribution, we discuss remaining open items present since the conclusion of RACS study item. We also propose an enhancement to handle the case of RAN nodes using different filters in a PLMN. 
Discussion

Basic NAS signalling inputs from RAN2 to CT1
Observation 1: From RAN2 and CT1 perspective, the NAS TLV field that carries the UE manufacturer capability ID can be viewed as a bitstring and there is no need to separate the internal fields like the manufacturer ID (TAC value) etc. 
Observation 2: TAC can be re-used, as there is no need to create another manufacturer ID.
Observation 3: TAC field is 8 binary-coded digits (BCD) resulting in 32-bits. 
In [1] we also provided reasoning on why the UE may have more than one manufacturer based ID (based on the different internal UE configuration that can be modified by upper layers). Based on this we see that the manufacturer based ID would need additional bits that reflect these variants for a single TAC.
Proposal 1: Recommend to SA2/CT1 that the UE manufacturer based ID is of 64-bit in length, where the 32 MSB bits provide the TAC.
Proposal 2: RAN2 to discuss on the NW assigned capability ID size of 40 bits  

Enhancements to address the case of RAN nodes using different capability filters in the same PLMN 
It was agreed in RAN2-105 that the filtering used in a PLMN does not have to be the same across the entire PLMN, and SA2 also noted that this is possible. From a UE perspective, in [2] we propose that the UE  associates a NW assigned ID to the PLMN in which it receives the ID but is not required to associate it to the requested filter  or to the capability containers sent. However, this does not preclude a UE implementation  to potentially store more than one NW assigned ID in the same PLMN, but for capabilities with different filtering applied. 
As the figure below shows, having this optimization at the UE can prevent unnecessary signalling overhead specially in the cases where the UE frequents RAN nodes which use differing capability filters. 
Consider the below scenario where the PLMN combines the capability containers before assigning an ID.
	



 Figure 1: Additional signalling overhead needed (in RED) in case the UE provides a capability ID for the PLMN where the filters used by the RAN node do not match the ones obtained from the ID.
In such a case, it would be better if the UE knows at the time of capability ID transfer, what filters are used in the RAN, so that the appropriate ID is provided (if available). 
Observation 4: It is beneficial if the UE knows the RAN applied filters at the time capability ID is sent from the UE, as this can avoid additional signalling this may not be necessary.
It would be possible for the UE implementation to build its own database of the filters applied by a given RAN node and use this to select the UE capability ID to provide at the time of registration. However, this approach would be demanding for the UE and could also take a long time to build before the benefits would be available in via many RAN nodes. Therefore, instead of relying on UE implementation, we propose that the CN can provide the RAN applied filtering parameters to the UE in NAS signalling when the NW requests the UE to provide the NW assigned capability ID. With this information, the UE can provide the ID, if it already has a prior NW assigned ID that matches the provided filters. Figure 2 captures the additional optimizations proposed (in RED), where the RAN provided filters are relayed by CN to the UE, as a transparent container.

	



Figure 2: NW can relay the RAN provided filters as transparent container to the UE 

Proposal 3: During registration the RAN applied filters can be provided by the NW to the UE via NAS signalling. If the UE has one, the UE can provide this capability ID based on the provided filters in that PLMN.
Conclusion and proposals
Observation 1: From RAN2 and CT1 perspective, the NAS TLV field that carries the UE manufacturer capability ID can be viewed as a bitstring and there is no need to separate the internal fields like the manufacturer ID (TAC value) etc. 
Observation 2: TAC can be re-used, as there is no need to create another manufacturer ID.
Observation 3: TAC field is 8 binary-coded digits (BCD) resulting in 32-bits. 
Proposal 1: Recommend to SA2/CT1 that the UE manufacturer based ID is of 64-bit in length, where the 32 MSB bits provide the TAC.
Proposal 2: RAN2 to discuss on the NW assigned capability ID size of 40 bits  
Observation 4: It is beneficial if the UE knows the RAN applied filters at the time capability ID is sent from the UE, as this can avoid additional signalling this may not be necessary.
Proposal 3: During registration the RAN applied filters can be provided by the NW to the UE via NAS signalling. If the UE has one, the UE can provide this capability ID based on the provided filters in that PLMN.
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