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1 Introduction

In this contribution, we discuss the stage-3 open issues for UTRA inter frequency handover to CSG cell / Hybrid cell based on the stage-2 agreements [1].

The following stage-3 open issues are identified:

1. The details of Proximity indication trigger conditions
2. Define new events or use current events.

3. Use UE autonomous gap or Network scheduled gap for SI reading of target cell.

Open issues 1, 2 and 3 will be discussed in this contribution. Open issues 4 will be covererd in [2]. Open issue 5, which was discussed in [3], needs RAN4 perfromance estimation to have a final decision.
2 Discussion
2.1 Proximity indication trigger
Handover for a member UE to its CSG cell or Hybird cell is needed independent of the quality of current serving macro cell (Service handover [4]). To support this requirement, the proximity indication is agreed at last RAN2 meeting [1]. 
We interpret how the proximity indication works as below:
1. The CSG cells and Hybird cells information is provided to UE using MCM (Measurement Control Message). UE can decide to activate the fingerprint match function or not in the CELL_DCH state based on the measurement control message. If there is no CSG/Hybird cell information included in the measurement control message, then the fingerprint match function is disabled. This can be considered as a solution for “network indicates UE supporting activity inbound mobility or not” [5].
2. If the member UE approaches its CSG cell or Hybird cell, fingerprint matched will be deteced by the UE. The UE will report proximity indication to network if it has not the ability for inter-frequency PSC detection. (Compress Mode is not acitvated). If the Compress Mode for CSG measurement is activated, the UE need not report the proximity indication.
3. The network will activate the Compress Mode for CSG measurement and UE can detect the inter-frequency CSG cell / Hybrid cell PSCs.

Based on above discussion, it is proposed:

Proposal 1: The trigger conditions for UE report proximity indication are:

1. The inter frequency CSG cells or Hybrid cells information has been configured in MRM and GAPs have not bee configured and,
2. and UE fingerprint matched, 
In the following part, we discuss what message should be used for reporting proximity indication to network.

To track the quality of current frequency, the measurement event 2D is always configured by network after a call is established. After receiving 2D measurement report, the network may:

1. Activate the Compress mode for inter-frequency and inter-RAT PCI measurement or,

2. Intitate an Emergency (Blind) handover to other frequency or other RAT.

The function of 2D measurement report seems to be the best candidate for proximity indication. An indicator can be added for network to discriminate the report is a proximity indication or normal 2D. 
Proposal 2: UE measurement event 2D report can be used as proximity indication.

2.2 Define new events or use current events

In [6], it was discussed that new events should be defined or current events should be used for intra-frequency inbound mobility. The conculsion is using current events. The same conclusion can be applied for inter-frequency moblility.

The argument for requiring new events is current inter-frequency events are triggered by the frequency and inbound mobility needs inter-frequency events based on Cell [7]. However, we assume current inter-frequency measurement can be used for inbound mobility. The UE can maintain the virtual active set on other frequency which contains CSG cells and Hybrid cells. When UE approached a CSG cell or Hybrid cell on another frequency, the quality of that frequency is calculated and evaluated. The 2x (e.g. 2C) measurement report will be triggered if the quality of the frequency meets report criteria.

Proposal 3: Use existing 2x measurement events for inter-frequency inbound mobility.

2.3 Flow Chart
For UTRA inter-frequency inbound handover, the flow chart can be derived from above discussion.
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Figure1: UTRA inter-frequency inbound handover flow chart
1. UE enables the fingerprint function and matchs the fingerprint.

2. UE reports the proximity indication to network using measurement report.

3. Network configures the Compress Mode to UE for PSC detection of the CSG cell or hybrid cell.

4. UE starts to measure the CSG cells and hybrid cells.

5. UE reports the PSC of the CSG cell or hybrid cell. The report without Cell ID also acts as an indicator to network that UE will start to read the SI of the target cell using autonomous gap. 
Note: The SRNC, per macro network implementation, can be optimized to minimal the impaction of the performance. (e.g.: Decrease the data rate for this UE, a long timer for RLF detection, etc.).
6. UE reads the SI of the target cell (Use autonomous gap). 

7. UE performs preliminary access check for CSG cell.

8. UE sends Measurment Report Message included the Cell ID of CSG cell or hybrid cell to network.

9. SRNC handover the UE to the CSG cell or hybrid cell using Relocation procedure.

Note: 

1. Step 1 and Step2 only apply for member UE.
2. For member UE, step2 and step3 are not required if the Compress Mode activated.
Proposal 4: Discuss and agree above flow charts for UTRA inter-frequency inbound mobility and capture in stage-2 specification.
3 Conclusion
In this contribution, we identify and discussion the stage-3 issues for UTRA inter frequency handover to CSG cell / Hybrid cell. It is proposed:

Proposal 1: The trigger conditions for UE report proximity indication are:

1. The inter frequency CSG cells or Hybrid cells information has been configured in MRM without compressed mode and,

2. and UE fingerprint matched 

Proposal 2: UE measurement event 2D report can be used as proximity indication.

Proposal 3: Use existing 2x measurement events for inter-frequency inbound mobility.

Proposal 4: Discuss and agree the flow charts in 2.4 for UTRA inter-frequency inbound mobility and capture in stage-2 specification.
4 References

[1] R2-095356, CR capturing HNB inbound mobility agreements, Qualcomm Europe
[2] R2-095532, Discussion on the detail of Measurement Report for Inbound Mobility, Huawei

[3] R2-094479, Discussion on Inbound mobility procedures,
Huawei
[4] R2-093920, [66#9] LTE-UMTS: Inbound mobility to CSG cell from LTE cell, Motorola 
[5] R2-094520, Network indication of inbound HO support to H(e)NB, Deutsche Telekom
[6] R2-095534, UTRA Intra Frequency HO to CSG Cell or Hybrid Cell, Huawei
[7] R2-094601, Inbound Mobility towards UTRA CSG Cells, Nokia Corporation, Nokia Siemens Networks

























































































































































_1315577051.vsd
UE


SRNC


Target HNB


3. Measurement Control (activate Compress Mode)


8. Measurement Report (Cell ID )


Core Network


7. Preliminary accessibility check


2. Measurement report (proximity indication)


1. Finger print matched


5. Measurement Report (PSC) 


9. Relocation procedure


6. Read MIB/SIB of target cells 


4. measurement target cell



