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1 Introduction

This document’s aim is not to discuss the location of access control although the subjects of “In-bound mobility” and “Connected mode access control” go hand-in-hand. Without advocating for any specific location, this document only aims to address the ambiguity of deciphering a target HNB’s PSC at the source RAN. 

Needless to say, the logical steps would be:-
· UE, in CONNECTED / ACTIVE mode, decodes a unique identifier of the target HNB. The UE may additionally decode, if applicable, the CSG-Id of the target HNB. [RAN1]
· UE reports this unique identifier (such as Cell Identity) along with a physical identity (such as Primary Scrambling code) of the target HNB to the source RAN. [RAN2]
· Source RAN, with the aid of the report in (2) identifies the target HNB-GW. Source RAN prepares the relocation / handover messages and sends to target RAN. [RAN3]
· HNB-GW completes the handover by routing the relocation / handover message to the correct HNB. [RAN 3].  The access control, as mentioned earlier, can be enforced in a number of possible locations.
2 Discussion

Taking the example of UMTS where this problem is more pronounced, the problem can be summarised as how to decode the Cell Identity of the target cell. Although this information is broadcast on the BCH of the target cell continuously, while in connected mode, the UE is not able to receive this information for 2 reasons: (1) UE is not required to read BCH while in CELL DCH and (2) UE cannot decode a 20ms TTI within 14 slots (9.3ms) – the maximum the NW can allocate [1].

To move forward, fundamentally, this problem should be tackled by 

1) Enabling the UE to read BCH while in CELL DCH

2) Enabling the framework for a Rel 9.0 UE to decode the target BCH. 

Increasing the gap length from 14 slots to something much larger will cause undesirable effects. The radio (fading) conditions can change quickly enough for the UE to encounter radio link failure. Due to this, a suggested method would be to encode the “relevant information” such as CSG Id / Cell Identity etc. in to a channel that has a smaller TTI than the BCH. The other alternative is to encode the CSG Id / Cell Identity into an existing channel into slots that are spare / unused. For simplicity, if we are to refer to this as HIDCH (HNB Id Channel), the HIDCH could encode Cell Identity in even frames and encode CSG Id in odd frames. There are two benefits to this scheme: 
1) Only a HNB need to broadcast this channel (Macro need not) 

2) The presented solution is valid both for macro -> HNB as well as HNB -> HNB mobility.

2.1 Requirements of the HIDCH
1) It needs to be compatible with the capabilities of an active UE in UMTS. For instance, it shall be compatible with Compressed Mode characteristics (e.g. max transmission gap length, gap repetition times and intervals, etc)

2) It has a proper frame length and applies appropriate schemes (e.g. coding, spreading, scrambling, modulation, etc) on the target identity given above to ensure that it can be feasibly and readily decoded by an active UE. 

The specific definition of the HIDCH is a matter of design. Basically the new-defined HIDCH channel could be (1) a reuse of CSICH [4] channel; (2) a reuse of any suitable, existing channel; (3) a completely new channel that meets the requirements defined in the following basic structure: an orthogonal spreading code, shorter message duration (ideally less than 9ms and with a repetition such that a UE can always locate the message within a single compressed mode gap independent of the timeframe). 
2.2 Example design
An exemplary definition for the HIDCH could be to reuse the void “Status Indicator (SI)” part of the CSICH channel [4] to carry the target identity (e.g. “Cell Identity”). Each SI has 8bits; one potential option is to group 5 Status Indicator parts into one HIDCH frame (40bits). 
Each CISCH frame allows 3 repeated HIDCH frames and each HIDCH frame is 6.7ms long. Then the specific target identity (e.g. 28bit “Cell Identity”) can be encoded into each 40bit HIDCH frame. 
If the Transmission Gap Length (TGL) for the Compressed Mode is configured to 14 slots (i.e. 9.3ms), the 6.7ms HIDCH defined in this example design can be readily decoded by the UE in one transmission gap while in compressed mode.  
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2.3 Enhanced Measurement Report

As presented in the previous RAN2 meeting at Seoul, R2-092121 [3], the current restriction placed in the reporting of Cell Identity in RRC: Measurement Report need to be lifted [2]. If the UE, as explained above, is able to decode the relevant information, the Cell Identity is included as part of the Measurement Report. 

A similar text proposal has been placed in RAN3 to address the scenario of an Enhanced Measurement Report. The source RNC, in this case, could include the SIB3 Cell Identity of the target cell within the “Source to Target Transparent container”. This enables the HNB-GW to correctly identify the target cell un-ambiguously. 

3 Proposal

· We request RAN2 to gauge the efficacy of the presented solution. The solution is simple and nothing new needs to be invented; nor does it have to go through periods of evaluation. The coding scheme, modulation, channel structure can be any of what is already specified by RAN1. 

· The solution addresses the ambiguity problem comprehensively from the RAN2 perspective. If there is enough interest within the RAN2 community, the sourcing company requests that we liaise with RAN1 requesting the possibility of supporting this activity. 
4 Conclusions

The proposed end-to-end hand-in solution eliminates ambiguity by identifying the target HNB accurately. It avoids unwanted handover signalling load as well as undue handover failure resulted from opportunistic multicasting handover requests to all “candidate” targets inherent in most hand-in methods. 
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