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Introduction
[bookmark: _GoBack]A new WI has been agreed in RAN#82 to work on UE capability signalling. It was agreed in the study item phase, that NAS signalling is used when the UE transfers the capability ID to the network.
In this contribution, we discuss on a method by which the UE can provide the capability ID(s) (if it has) at the time of registration.
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. 
Proposal 1: The UE manufacturer based ID is of 64-bit in length, where the 32 MSB bits provide the TAC. Inform SA2/CT1 of this decision.
Proposal 2: RAN2 to discuss on the NW assigned capability ID size of 40 bits  
Optimizations to the NAS signalling that transfers UE capability ID
The UE needs to provide the capability ID only at the time of registration, as during other times, the capability of the ID is known at the network.
Observation 4: The UE sends the capability only at the time of registration, which is not frequent. 
Observation 5: The UE does not have to send the capability ID during service request, as the NW should have assigned the temporary NAS identifier already and this can be used to identify the UE capabilities in the NW.
In rel-15, the UE capability transfer does not have to be security protected, but due to SA3 agreement, the transfer of capability ID needs protection. This implies that the knowledge of whether the UE supports RACS feature is useful for NW nodes which implement RACS. 
We see some areas where the signalling can be further optimized during the time the UE provides the capability ID in NAS signalling.
We would like RAN2 to confirm (and inform CT1/SA2) that UE can be asked to provide both the UE manufacturer ID and the NW-assigned ID in the NAS signalling request. We do not see the need to have the UE only provide one or the other.
Observation 6: Because the capability ID is sent only after NAS security activation, and there is no latency or size constraints on the ID, the NAS signalling can be such that UE provides the capability ID based on what type(s) of ID the NW requests.  
Observation 7: In case where certain nodes in the NW have updated capability database (of a set of recently added manufacturer ID capabilities), the option of the UE transferring both manufacturer ID as well as the NW assigned ID in the NAS signalling mechanism, can allow the NW can use the manufacturer ID for these nodes, while the others can continue to use the NW assigned ID. We do not see a big overhead is transferring the additional ID (as manufacturer ID) even when the UE provides the NW assigned ID.
Proposal 3: The UE provides the support of RACS in the NAS registration request message (part of MSG5)
The below figure captures both proposals 3 and 4 and provides the sequence of the flow being proposed.

	



Figure 1: NW can request the ID types it wants after the UE provides the support of the RACS feature

Proposal 4: The UE provides the capability ID (UE manufacturer ID or NW assigned if the UE has one, or both) when NAS requests for this during registration. Inform CT1/SA2 about this decision.
Further Optimizations related to filtered capability handling 
It was agreed in RAN2-105 that the filtering used in a PLMN does not have to be the same across the PLMN, and SA2 also noted that this is possible. From a UE perspective, even though it was agreed that the UE would associate a NW assigned ID to the PLMN in which it gets the ID, the UE can potentially store more than one NW assigned ID in the same PLMN, but for capability with different filtering applied. In such a case, it would be better if the UE know at the time of capability ID transfer, what filters are used in the RAN, so that the appropriate ID is provided (if available). 
Figure 2 below shows the signalling that has to happen if the UE does not know which filters are used at RAN, and provides an ID which reflects filtering parameters that are not what RAN is using in that location.
Observation 8: 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.
	



Figure 2: UE provide ID which reflects incorrect filters in RAN 
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 3 captures the additional optimizations proposed (in RED), where the RAN provided filters are relayed by CN to the UE, as a transparent container.

	



Figure 3: NW can relay the RAN provided filters as transparent container to the UE 

Proposal 5: During registration where the NW can request the UE to provide capability ID, NAS signalling can also provide the RAN applied filters to the UE. 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: The UE manufacturer based ID is of 64-bit in length, where the 32 MSB bits provide the TAC. Inform SA2/CT1 of this decision.
Proposal 2: RAN2 to discuss on the NW assigned capability ID size of 40 bits  
Observation 4: The UE sends the capability only at the time of registration, which is not frequent. 
Observation 5: The UE does not have to send the capability ID during service request, as the NW should have assigned the temporary NAS identifier already and this can be used to identify the UE capabilities in the NW.
Observation 6: Because the capability ID is sent only after NAS security activation, and there is no latency or size constraints on the ID, the NAS signalling can be such that UE provides the capability ID based on what type(s) of ID the NW requests.  
Observation 7: In case where certain nodes in the NW have updated capability database (of a set of recently added manufacturer ID capabilities), the option of the UE transferring both manufacturer ID as well as the NW assigned ID in the NAS signalling mechanism, can allow the NW can use the manufacturer ID for these nodes, while the others can continue to use the NW assigned ID. We do not see a big overhead is transferring the additional ID (as manufacturer ID) even when the UE provides the NW assigned ID.
Proposal 3: The UE provides the support of RACS in the NAS registration request message (part of MSG5)
Proposal 4: The UE provides the capability ID (UE manufacturer ID or NW assigned if the UE has one, or both) when NAS requests for this during registration. Inform CT1/SA2 about this decision.
Observation 8: 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 5: During registration where the NW can request the UE to provide capability ID, NAS signalling can also provide the RAN applied filters to the UE. If the UE has one, the UE can provide this capability ID based on the provided filters in that PLMN.
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