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1. Introduction

UE registration, as agreed, provides means for the HNB to convey UE identification data to the HNB GW in order to perform access control for the UE in the HNB GW.  The UE Registration also informs the HNB GW of the specific HNB where the UE is located and can be used for the purpose of paging optimization in the HNB-GW.

It is also stated in the current agreements that as part of the UE registration procedure, “If the HNB-GW accepts the registration attempt it shall respond with a UE REGISTER ACCEPT message back to the 3G HNB. Whether the HNB-GW allocates a context-id for the UE and indicates the context-id to the HNB in the UE REGISTER ACCEPT message is FFS”. This contribution provides details, including the benefits, of allocating a context-id during UE registration in the HNB-GW and indicating the allocated context-id to the HNB via an information element in UE REGISTER ACCEPT message.
2. Discussion
The UE context-id is a unique handle allocated and authorized by the HNB-GW to identify transactions of a particular UE. Once known to the HNB, this information is included in all the UE associated signalling (for uplink as well as downlink directions). Additionally, the UE Context Id value is also utilized by the HNB and HNB-GW as the “Iu Signalling Connection Identifier” attribute value for use in the RANAP messages associated with that specific UE. 
The following describes the allocation and release of UE context identifier:
2.1 Setup and release of UE Context Identifier

The HNB-GW allocates a unique UE context identifier to each UE during the HNBAP UE registration procedure. The UE registration procedure, as described in R3.020 [1], is triggered by the HNB upon detecting camping of a given UE on that particular HNB. In addition to performing functions such as network-based access control and paging filtering, the UE registration is also utilized to obtain the context identifier for a given UE as shown in Figure 1. The context identifier is utilized for all UE-specific transactions (such as relay of UE associated RANAP messages) and provides a unique handle allocated and authorized by the HNB-GW to identify transactions of a particular UE. The lifetime of the UE context identifiers is the entire duration of the UE registration and the UE context identifier is released only at the time of the corresponding UE deregistration. An example of UE deregistration is shown in Figure 2. It should be noted that there may other use cases which trigger UE deregistration as well.
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Figure 1: Setup of UE Context-Id during UE Registration
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Figure 2: Release of UE Context-Id

2.2 Benefits of allocating UE Context-Id during UE registration
· Centralized unique allocation: The allocation of UE context-id by the HNB-GW provides a centralized mechanism of allocating a handle which is unique over the Iuh interface. This centralized mechanism avoids the need for HNBs to allocate an additional local identifier since the uniqueness is ensured by the HNB-GW allocated context-id and this single unique identifier is sufficient to associate all UE associated signalling over the Iuh interface.
· Minimize computing resources: The allocation of UE context-id one time during UE registration procedure prevents any dynamic need to allocate context identifier during every UE associated transaction thus minimizing the computing (setup and release) resources on both the HNB and HNB-GW.
· Authorized Handle: The UE context-id also serves as a unique handle which is authorized by the HNB-GW to be associated with a particular UE IMSI. Note: The specific mechanism by which the HNB-GW authorizes the UE IMSI is left as implementation choice (e.g. validation the UE IMSI via the use of the RANAP COMMON ID procedure).
· Minimize exposure of UE IMSI on Iuh interface: By allocating the UE context identifier one-time during UE registration, the UE IMSI does not need to be exchanged in any of the UE related signalling messages exchanged over the Iuh interface.

· Avoid need to store UE IMSI in the HNB: There have been significant concerns on the need for HNB to store UE IMSI. This mechanism of allocating a context-id for each UE during UE registration eliminates this need for storing UE IMSI in the HNB. The HNB would instead store the UE context-id and track the associated TMSI/P-TMSI of that particular UE, thus minimizing any security risks associated with the storage of UE IMSI in the HNB which is a CPE device.
· Reuse as Iu signalling connection Identifier: The UE context identifier is also used as the Iu signalling connection identifier in RANAP messages associated with the specific UE signalling messages for each domain. This avoids the need for an additional “signalling connection identifier” per UE for the Iu interface, as well as minimizes the overhead associated with frequent allocation/release of the Iu signalling connection identifier.
3. Proposal
This contribution provided a mechanism of allocating unique and authorized UE context-id during UE registration procedure. Additionally, this contribution also listed several advantage of allocating the context-id during UE registration. It is proposed to agree and capture section 2 of this contribution in R3.020 [1] and TS 25.467 [3]. Additionally, it is proposed to include the UE context-id information element as part of the UE REGISTER ACCEPT message in the HNBAP stage 3 technical specifications [2].
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