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1 Introduction

When defining UE-associated procedures (such as those for LWA, or those proposed in [1]), it is necessary to define protocol-level UE identifiers. In X2AP, the UE AP IDs identify the UE within the protocol procedures, while the UE identity within the eNBs is established e.g. with the Initial Context Setup procedure.

XwAP is different: since the WT does not exchange any information with the EPC, the UE identity in the WT must be also established through XwAP. This is what the solutions identified in [1] do, and this is also the approach followed in XwAP.

This paper discusses this approach, which is quite unique.
2 Discussion
In X2AP UE-associated procedures, UEs are identified within the protocol by their unique UE X2AP IDs. The only purpose of the UE X2AP ID is to identify the UE at protocol level, i.e. it does not convey the UE identity: the identity is established and maintained by the EPC using the context-related S1AP procedures, and the correlation between the protocol-level ID and the identity is done by the eNB generating and receiving the UE X2AP ID. In fact, for mobility and DC, pairs of IDs (“old” and “new” UE X2AP ID) are generated by each eNB involved in the X2 transaction.
Observation 1: In X2AP, the UE IDs identify the UEs at protocol level but they do not “bind” the UE identity in the receiving node.

Since the WT has no interface with the EPC, the UE identity within the WT has to be established through XwAP. This is the purpose of using the UE WLAN MAC address (and of all the solutions identified in [1]).

Observation 2: In XwAP, the UE IDs identify the UEs at protocol level and establish the UE identify at the receiving node (currently the WT).

Given the above, the current baseline behavior for Class 1 procedures is shown in Figure 1 below.
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Figure 1 Assumed signaling for UE-associated Class 1 procedures.

If the UE XwAP ID IE contains the UE WLAN MAC address, it must be encoded as 6 octets (see Table 1).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE XwAP ID
	M
	
	OCTET STRING (SIZE(6))
	This corresponds to the WLAN MAC address of the UE


Table 1 Baseline encoding for the UE XwAP ID IE.
Notice that the purpose of establishing the UE identity in the WT is fulfilled with the initiating message.

A possible alternative would be to define the eNB UE XwAP ID IE and WT UE XwAP ID IE e.g. using 3 octets and to use them identically to X2AP and S1AP and signaling the UE WLAN MAC address in a separate IE (e.g. UE Identity IE) only when needed. The IEs would be defined as in Table 2 and Table 3 below.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eNB UE XwAP ID
	M
	
	OCTET STRING (SIZE(3))
	Assigned by the eNB

	WT UE XwAP ID
	M
	
	OCTET STRING

(SIZE(3))
	Assigned by the WT


Table 2 Alternative encoding for the UE XwAP ID IE (consistently with X2AP).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Identity
	M
	
	OCTET STRING (SIZE(6))
	This corresponds to the WLAN MAC address of the UE


Table 3 Proposed new IE containing the WLAN MAC address.

Assuming to reuse the same scheme of “old / new” UE ID as in X2AP, the usage for Class 1 UE-associated procedures is shown in Figure 2 below.
Notice that the UE Identity IE would need to be signaled only in the initiating message of the first UE-associated procedure, together with the eNB UE XwAP ID IE; in the response message the eNB UE XwAP ID IE and WT UE XwAP ID IE is needed. Notice that any subsequent UE-associated procedure involving the same UE would include both the eNB UE XwAP ID IE and the WT UE XwAP ID IE.
This seems consistent with legacy UE ID handling.
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Figure 2 UE XwAP ID usage in UE-associated Class 1 procedures.
Observation 3: Defining separate IEs for UE Identity and for UE XwAP ID, and by signaling the UE Identity only the first time, seems to be more consistent with legacy UE ID handling.
Proposal 1: RAN3 should discuss and adopt the above usage for UE XwAP IDs.
3 Conclusions and Proposal
The WT has to rely on the eNB to establish the UE identity through UE-associated XwAP procedures. We have discussed a possible alternative to handle UE identities over XwAP which could be more consistent with legacy UE ID handling. Our observations and proposals are summarized below.
Observation 1: In X2AP, the UE IDs identify the UEs at protocol level but they do not “bind” the UE identity in the receiving node.

Observation 2: In XwAP, the UE IDs identify the UEs at protocol level and establish the UE identify at the receiving node (currently the WT).

Observation 3: Defining separate IEs for UE Identity and for UE XwAP ID, and by signaling the UE Identity only the first time, seems to be more consistent with legacy UE ID handling.

Proposal 1: RAN3 should discuss and adopt the above usage for UE XwAP IDs.
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