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In this paper, we step further in details to analyze signaling impact of UE capability ID assignment and give some proposals. Note the scope of this paper is for PLMN-based (i.e. network-assigned) ID. Manufacture-based ID is not discussed.
Discussion
Assuming the UE capability has not been transferred to either CN or RAN, and the UE has not been assigned a capability ID. In this case, the high-level procedure between the UE and the network is:
1. The UE sends registration request;
2. Authentication and NAS level security establishment;
3. CN (and eventually RAN) triggers UE capability enquiry based on network defined filters;
4. CN assigns UE capability ID. The mapping between capability ID and UE capabilities is also transferred/known to RAN;
5. The UE confirms UE capability ID assignment.
There are a few open issues in the above steps:
· At step 4, when the capability ID is assigned?
· How the capability ID is transferred to the UE, by NAS signalling or RRC signalling?
a. Note that in RAN2 #105, companies focused on how the capability ID is transferred to the network, but not the other way around.
· Any optimized mechanism (e.g. save signalling overhead) is needed?
We use UE initial registration as an example to analyse those open issues, shown in figure 1. There are two possible timings when the UE capability ID can be assigned:
1. Shown as option 1, before the UE full (filtered) capability was retrieved by the network. This is pre-assignment and can save a few messages.
2. Shown as option 2 and option 3, after the UE full (filtered) capability was retrieved by the network.
Observation 1: Pre-assignment of UE capability ID can reuse existing signaling and save NAS/RRC signaling overhead, and this option is only applicable for RRC-based signaling.

Option 1 seems only work in the case where UE capability ID retrieval is initiated by CN. If RAN decides to initiate UE capability ID without consulting CN, this option may not work well. However, we are not sure if there is a case that RAN decides to retrieve UE capability without asking CN.

Proposal 1: RAN2 to discuss if pre-assignment of UE capability ID is feasible.



Figure 1: UE capability ID assignment and transfer
Both option 2 and option 3 assume the capability ID is assigned after the network retrieve the full (filtered) UE capability. Compared to option 1, a few more messages are required to carry the capability ID. Also, since CN always assigns the ID after receiving the UE capability, these options can work with both CN-initiated and RAN-initiated capability retrievals. 
With option 2, the capability ID is transferred by RRC message (RRCReconfiguration). It may delay RRCReconfiguratiaon for DRB establishment. With option 3, the capability ID is transferred by NAS signalling.

Observation 2: Option 2 and Option 3 use more signaling overhead to carry the capability ID, but can work with both CN-initiated and RAN-initiated UE capability retrieval procedures.
Proposal 2: RAN2 to discuss which option should be used for the capability ID assignment.
There is another open issue. According to the agreements from RAN2 #105, the capability ID needs to be transferred after security. However, today’s specification does not require AS security for UECapabilityEnquiry and UECapabilityInformation messages, i.e. the messages can be sent before SMC.
Observation 3: the existing specification does not require AS security before UE capability transfer.
Proposal 3: RAN2 to discuss whether UE capability enquiry procedure requires AS security.

Conclusion
This document discussed the procedure of UE capability ID assignment. Three options are proposed:
	Options
	applicability
	signaling overhead
	RRC-or-NAS-based signaling

	Option 1
	Only CN-initiated capability retrieval (?)
	No additional signaling
	RRC

	Option 2
	CN-initiated and RAN initiated capability retrieval.
	Additional signaling required
	RRC

	Option 3
	CN-initiated and RAN initiated capability retrieval.
	Additional signaling required
	NAS



Observation 1: Pre-assignment of UE capability ID can reuse existing signaling and save NAS/RRC signaling overhead, and this option is only applicable for RRC-based signaling.
Observation 2: Option 2 and Option 3 use more signaling overhead to carry the capability ID, but can work with both CN-initiated and RAN-initiated UE capability retrieval procedures.

Proposal 1: RAN2 to discuss if pre-assignment of UE capability ID is feasible.
Proposal 2: RAN2 to discuss which option should be used for the capability ID assignment.
Proposal 3: RAN2 to discuss whether UE capability enquiry procedure requires AS security.
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Opt 1: UE capability ID is (pre) assigned here, before capability retrieving.

UE capability ID is assigned here, after capability retrieving. 
-  Opt 2: ID is sent by RRC msg.
-  Opt 3: ID is sent by NAS msg




