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1 Introduction
In the previous RAN2 meetings, a number of proposals were discussed to solve the problem of hand-in from macro to femto RAN. It is commonly acknowledged that the only reliable method for hand-in to the femto RAN involves being able to identify the Target cell by its PLMN wide unique ID such as CGI / Cell Identity. 
2 Discussion

If the target cell on the femto RAN happens to be an inter-frequency cell, the situation becomes complex since the connected mode UE requires transmission / reception gaps for measurements.  

It is not possible to receive MIB and SIB3 in UMTS, even with frequent SIB3 scheduling, so long as a DPDCH is configured at the UE. When one or more DPDCH has been configured, the UE can never receive the MIB (or SIB3) since a gap of length at least 10ms is required. This has also been corroborated in R2-093145. Extending the gap length to larger than 14 slots is detrimental to holding the call in the system since radio link failures are more than likely to happen.
2.1 Solution Overview
Fig. 1 illustrates an architecture overview of the whole solution that enables accurate handover towards HNBs in a macro-Femto co-network. In the solution, a handover target HNB is uniquely identified, and hand-in can be executed precisely without any unwanted signalling load or failure. 
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Figure 1: Architecture overview of an unambiguous end-to-end hand-in solution

Target identification ambiguity is solved by enabling an active UE to acquire some unique cell identifier (e.g. 28bit “Cell Identity”) of a target HNB. 
1) A HIDCH (HNB ID Channel) is defined for the HNB RAN for hand-in purpose (note: HIDCH is not needed for macro). The HIDCH periodically broadcasts a unique cell identifier in a way that eases an active UE, typically in the Compressed Mode, to decode and obtain the unique identifier. 
2) UE measurement control procedure is enhanced to allow the collection of the target identity information as provided by HNB in step 1. 
3) The measurement report messages and procedures are also enhanced via which a UE reports the obtained target identity to source RAN. 
4.1) Furthermore, handover/relocation messages over the RAN to CN interface are improved as well by adding the reported target identity information. 
4.2) Upon the reception of the enhanced measurement reports with the unique cell identity information, the source RAN includes the unique cell identity in the relocation message and sends it to handover controlling target entity (e.g. HNB-GW) via CN transparently. 
5) Finally, HNB-GW has procedures to interpret the unique target identity in the received relocation messages to find the exact target HNB in question, thus the relocation messages can be sent to the correct target and hand-in can be executed free of ambiguity. 
2.2 Detailed Explanation
2.2.1 Identification Facilitator - HIDCH

The specific definition of the HIDCH is a matter of design. Essentially, the HIDCH could be any of the following options: A channel that meets the requirements defined with the following basic structure: an orthogonal spreading code, short message duration and with a repetition such that a UE can always locate the message within a single compressed mode gap independent of the timeframe. 

2.2.2 Channel Coding 

An exemplary definition for the proposed HIDCH is given in Fig. 2. According to this design option, HIDCH reuses the void “SI” part of the CSICH channel (TS25.211 V5.6.0 Section 5.3.3.11) to carry the target identity (e.g. “Cell Identity”) for enabling accurate hand-in. 

1. Each SI has 8bits, so one of the options is to group 5 SIs into one HIDCH frame (40bits). 
2. Each CISCH frame can allow 3 repeated HIDCH frames and each HIDCH frame is 6.7ms. Then the specific target identity (e.g. 28bit “Cell Identity”) can be encoded into each 40bit HIDCH frame. 
3. The 6.7ms HIDCH frames are broadcast periodically and constantly by a HNB to ease an active UE to decode its unique cell identity. 
a. The choice of coding can be ½ rate punctured convolutional or Walsh or anything. The choice and power requirements for the channel would be dependent on the level of performance required. 

b. Since the HIDCH frames are short, we can also choose “no coding” (R = 1/1) and require the UE to soft combine HIDCH frames. 
4. The Transmission Gap Length (TGL) for the Compressed Mode shall be configured to 14 slots (i.e. about 9.3ms). Since 9.3ms TGL is substantially longer than 6.7ms HIDCH, the target identity can be readily decoded by the UE in one transmission gap or a limited number of gaps in the Compressed Mode.  
5. In some instances the UE may not be able to decode the HIDCH in a single reception cycle. In this case, the UE can collect samples from multiple detected HIDCH frames and perform a soft combination of the samples to improve its ability to detect the channel.
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Figure 2: An exemplary definition for the proposed HIDCH channel

3 Conclusion
Compared with competing proposals on the table, the interference issues are far more manageable and definable. The power requirements are relative to the performance required out of the HIDCH. 

The sourcing company recognises the need for evaluating the efficacy of this proposal and studying the performance requirements in terms of choosing the correct coding scheme and power level for the channel. We request RAN2 to liaise with RAN4 to evaluate this proposal. 
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