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1 Introduction

In last RAN2 meeting, it was agreed on some procedures for LTE inter-frequency inbound mobility to CSG and Hybrid cells in [1]. But there have still some open issue about the detail procedure following:

1. event for sending proximity indication
2. The measurement gaps and SI gaps mechanism
3. The detail procedure flow chart 
Hence, in this paper we analyse and discuss on the detail of inter-frequency inbound mobility and give some conclusions.
2 Discussion
2.1 Issues for proximity indication
Assuming that autonomous GAPs can not be used for inter frequency detection. What existing event (if any) should be used to trigger the UE to send proximity indication? 
Event A2 (i.e. serving becomes worse than threshold), is normally used to trigger inter-frequency measurement.  However, we note that CSG UEs should send proximity indication once fingerprint match is found even if the quality of current serving macro cell is good. So A2 can not trigger inter-frequency measurement because it does not meet event A2 entering condition. 
We may need to consider the use of some new measurement parameter in existing measurement events in order to trigger the UE to send proximity indication. For example, for the event A4, i.e. neighbour becomes better than threshold, we need define a new parameter for CSG/Hybrid cells. 
Proposal1: The proximity indication includes the non-serving frequency matched in fingerprint or will trigger the network to configure the range of non-serving frequency. And the UE send the proximity indication in measurement report triggered by fingerprint match.
2.2 Issues for measurement gaps and SI gaps
For SI gaps, i.e. the gaps for SI acquisition, we think it is the same as the intra-frequency procedure in [3]. 
For measurement gaps, i.e. the gaps for inter-frequency measurement for CSG/Hybrid cells, we think it needs to clarify further. As described in email discussion, there are three optional solutions as following:
1. eNB does not configure measurement gaps when it receives a proximity indication. UE is expected to use DRX to perform measurements of CSG/hybrid cell on the other frequency.

2. eNB always configures measurement gaps when it receives a proximity indication.

3. eNB may or may not configure measurement gaps and the decision is up to eNB. If eNB does not configure measurement gaps, UE is expected to use DRX to perform measurements of CSG/hybrid cell on the other frequencies. 
Essentially, it can not do anything in DRX except dormancy. And the performance will be decrease if it uses DRX to perform measurement based the RAN4 input. However, there is no limitation about measurements must not be in DRX, and no need about measurement must be in gaps. It is an implementation issue. From above analysis, if the UE does not have a measurement configuration for non-serving frequency, UE can send the proximity indication to the eNB requesting configuration of inter-frequency measurements for the particular frequency. If eNB receives the indication, it will configure measurement gaps according to the level of DRX or other implement rule. For example, if DRX is enough, eNB does not need to configure measurement gaps. Otherwise, eNB needs to configure measurement gaps for alleviating impacts on ongoing service largely. So we think the third solution is better.
Proposal2:  It is proposed that whether or not configure measurement gaps can left for eNB implementation. If eNB does not configure measurement gaps, UE can use DRX to perform inter-frequency measurements of CSG/hybrid cell. 
2.3 Flow Charts
From above analysis, the inter-frequency inbound mobility procedure is showed as bellow figure.
For CSG member UE: 
0. UE enter the area where the fingerprint indicates that UE may be close to the CSG/Hybrid cell UE has accessed in other than current frequency
1. UE judge stored measurement configuration for the non-serving frequency already exists or not
2. If not exists, UE send the proximity indication included the non-serving frequency in measurement report for inter-frequency measurement configuration. If exists, it skips step 3.
3. Network configure GAP for inter-freq PCI detection after receiving the indication from UE
4. UE measurement the CSG/Hybrid cell on that frequency
5. UE report the PCI (If the UE has already acquired the additional SI information, it will report correlation information with PCI report)

6. UE read the SI of the target cell using autonomous gap

7. UE perform preliminary access check

8. UE report the CGI, TAI, and preliminary access check result

For non-CSG member UE, it is the same as the normal inter-frequency procedure.
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Figure 1: Inter-frequency handover to CSG/hybrid cell for CSG member UE
Proposal3: Discuss and agree above procedure for inter-frequency inbound mobility.
3 Conclusion
Based on the analysis above, we prefer to propose:

Proposal1: The proximity indication includes the non-serving frequency matched in fingerprint or will trigger the network to configure the range of non-serving frequency detected. And the UE send the proximity indication in measurement report triggered by fingerprint match.
Proposal2:  It is proposed that whether or not configure measurement gaps can left for eNB implementation. If eNB does not configure measurement gaps, UE can use DRX to perform inter-frequency measurements of CSG/hybrid cell.
Proposal3: Discuss and agree above procedure for inter-frequency inbound mobility.
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