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1. Introduction

In RAN3 #59 in Sorrento the definition of S1AP ID/X2AP ID was discussed [1]. In 36.401 the following wording was found ambiguous:
“...uniquely identify the UE over the S1(X2) interface within an <node> ...”
Is the identity unique within the SCTP association between two nodes or is it unique within the node assigning the ID?

It was furthermore concluded that the Path Switch procedure in 36.413 has to be corrected. A UE association, outside the SCTP association on which the message was received, has to be identified in the PATH SWITCH REQUEST message.

In RAN3 #59 the value range of the AP IDs where also discussed based on [2]. The conclusion from the discussion was that the maximum value range that could apply for MME UE S1AP ID is the range of M-TMSI.
No agreement was reached on the meeting.
2. Discussion
2.1 Uniqueness of the AP IDs
Two obvious alternatives to solve the uniqueness of UE context identity in MME are: 

· The AP ID is unique within one eNB – MME pair (S1) or Old eNB - New eNB pair (X2), i.e. within the SCTP association. If the SCTP association is not known, e.g. an initiating message is received over another SCTP association, the remote node ID plus the local XXX AP ID uniquely identifies the UE association within the local node.
· The AP ID is unique within the eNB or MME node that assigns the ID. For MME the “node” should then be the logical node as defined by the GUMMEI.
Comparison of the merits of the methods:
	Unique within one pair of nodes
	Unique within the node

	Flexible with respect to node architecture as it is not required that a central software function in the node assigns the AP ID. The software module that handles the S1/X2 termination may assign the AP ID independent of other interface termination modules in the node.

This flexibility is achieved as XXAP ID is defined as a pure communication element local to the interface.
	Simple solution as there is no need to identify the “node-to-node” pair in any procedure, XXAP ID is enough as it serves as:

1. the UE association on the interface corresponding to SCCP Local References for Iu/Iur

2. a general UE context identifier in the node, corresponding to the Iu Signalling Connection Identifier (Iu) or S-RNTI/D-RNTI (Iur).

	The concept follows RANAP/RNSAP model for UE association. The logical connection for UE association has its logical connection identity within “the interface”.
In WCDMA it is the SCCP level that handles the UE association. On SCCP the Local References (Source Local Reference and Destination Local Reference) is unique within the SLS and not within the node.
	The concept follows RANAP/RNSAP model for the general UE context identifier in the node. In RANAP/RNSAP a particular IE, unique within the node, identifies the UE context independent of the logical connection for UE association.

	The definition of the uniqueness of the AP ID is independent of the definitions related to MME node (GUMMEI etc.).
	

	For the MME UE S1AP ID the value range can be shorter than if the ID shall be unique within the MME. 
	


None of the methods have any significant drawback.
Conclusion: To allow flexibility in node implementation and based on the view that the XXAP IDs is a local interface property defining a logical connection over the interface we propose to define the AP ID to be unique within the pair of nodes.
2.2 Value range of AP IDs
For S1, and regardless of the definition chosen, the current value range specified in 36.413 (0 .. 4096) seems too short to be futureproof with reasonable margins.
For X2 the value range (0 .. 4095) is appropriate as only a small portion of the active UEs will be under X2 handover.
Note: According to 23.401 M-TMSI is assumed to be 32 bits, stated in Annex H (informative). This range gives the system limit for number of active UEs in one MME node. 
2.2.1 Solution 1: S1AP ID unique within one pair of nodes 

For solution 1 the value range of S1AP ID shall be large enough to be able to handle the required maximum number of active UEs in one eNB. It is reasonable to assume that the required number of active UEs in one eNB (towards one MME) is much less than the required total number of active UEs supported by the MME. The latter requirement (or system limit) is given by the M-TMSI range.
The range selected will be the system limit and shall therefore be selected considering what can be foreseen today, plus a margin, to be futureproof. An indication of an appropriate system limit is the 3 octets SCCP Local References that gives the corresponding system limit for WCDMA.
For solution 1 we propose to extend the S1AP IDs to 3 octets (range 0 .. 16*106).
· MME UE S1AP ID



INTEGER (0 .. 224 -1)
· eNB UE S1AP ID



INTEGER ( 0 .. 224 -1)
· New/Old eNB UE X2AP ID
range 0 .. 4095 (12 bits) – no change of 36.423
2.2.2 Solution 2: S1AP ID unique within the node
If the MME UE S1AP ID is unique within the MME node (see note) the range of MME UE S1AP ID shall be the same range as M-TMSI (4 octets corresponding to a range of 0 .. 4 * 109). 
As the requirement for eNB UE S1AP ID is much less we propose to extend the range to 3 octets (same requirement as for the solution in 2.2.1).
Conclusion regarding value range for solution 2:

· MME UE S1AP ID



INTEGER (0 .. 232 -1)
· eNB UE S1AP ID



INTEGER (0 .. 224 -1)
· New/Old eNB UE X2AP ID
range 0 .. 4095 (12 bits) – no change of 36.423
[Note: For this option we propose to define the concept of <node> based on the GUMMEI.]
3. Proposal

1. It is proposed that the uniqueness of AP IDs are based on the principles and value ranges defined for solution 1 above.

2. It is proposed that RAN3 agrees the CRs in [3] and [4].
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