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Discussion and decision
1 Introduction
This contribution, provides our views on the inbound CSG dedicated mode mobility procedures. 
2 Discussion
2.1 Autonomous gaps or scheduled gaps 
The following open issue is listed in [1].
4: Further study is necessary in how to perform MIB and SIB3/SIB4 acquisition with autonomous gaps or scheduled gaps for the inter-frequency HNB inbound mobility case.

The autonomous gaps and scheduled gaps are compared in the table below.
Table1: Autonomous gaps and scheduled gaps comparison
	Axis
	Autonomous gaps
	scheduled gaps

	Macro network impaction
	Need not manage the gaps for inbound handover.

(+)
	Scheduled gap management algorithm needs to be introduced in to the macro network.
(-)

	Signalling overhead
	No signalling needed for gap assignment.
(+)
	UE has to provide a signaling event to ask network to trigger the provisioning of gaps.

(-)

	Gap duration
	UE can optimize to minimize the gap duration.
(+)
	The gaps have to be scheduled according to the worst case synch between macro cell and CSG. Possibility to waste the gap period in typical cases.

(-)

	Handover delay
	UE can start the system information reading immediately when required.

(+)
	The UE has to wait for the gap period scheduled by network to start system information reading. This will introduce some delay for handover
(-)

	Loss of Data 
	Intelligent UE can reduce Data loss but impacts UE implementation

The data may be lost for inter-frequency handover

(-)
	The source cell will not send data to UE during the scheduled gap period.

(+)

	Radio Network performance
	No need for GAPs radio performance is maintained

Loss of data for inter frequency SI reading.

(+)
	GAPs increase interference and loss of radio interface performance

(-)


The advantage of UE autonomous gaps mechanism is simplicity, light weight and efficient. As the gap is assigned by UE autonomously, no additional interaction between UE and macro network for gap assignment. Second, the network only need to indicate (implicit or explicit) for which cell is required to report Cell ID/CGI. 
The Intra freq no impact for on-going service. For inter frequency the impact can be kept minimal as UE implementation can gather information of target cell, and the autonomous gap can be assigned as short as possible. 
It is proposed:

Proposal 1: Using autonomous gaps for MIB and SIBx acquisition for inter and intra -frequency inbound mobility.

2.2 Inbound mobility procedures
Multi-step procedure

The multi-step inbound mobility procedure was proposed in [2]. 
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Figure1: Multi-step Inbound mobility procedure proposed in [3]
The UE needs to send two (or more) measurement reports to resolve the PCI/PSC confusion. The first reports PCI/PSC and the second reports Cell ID/CGI.
The main advantage for the procedure in [3] is minimizing the MIB/SIB reading for the target cell. The SRNC/Source eNB will provide one dedicated PCI/PSC to UE for reporting the Cell ID/CGI. This can avoid unnecessary MIB/SIB reading from UE side. 
However, the two reports procedures may introduce considerable signal delay for inbound mobility. The delay may be vital for inbound mobility as the coverage of the target cell is very small.
One-step procedure

The one-step inbound mobility procedure is showed as bellow figure.


[image: image2.emf]UE

SRNC / 

Source eNB

Target H(e)NB

1. Measurement Control

5. Measurement Report (Cell ID / CGI, TAI)

Core Network

6. Relocation/Handover procedure

3. Read MIB/SIB 

of target cells

2. Measurement 

target cell

4. Preliminary 

accessibility 

check


Figure2: One-step Inbound mobility procedure
1. SRNC / Source eNB sends measurement control messages to UE. 
2. The UE measures the target cells. The target cells include macro cell, hybrid cell and CSG cell.
3. The UE will read the MIB/SIB information of the target H(e)NB cell.
4. If the target cell is a CSG cell, the UE performs the preliminary accessibility check by matching the CSG identity of target CSG cell with its allow CSG list. This step is not needed if the target cell is a hybrid cell.
5. UE sends measurement report to SRNC / Source eNB. The CSG id/CGI and TAI will be sent for CSG cell and hybrid cell. The preliminary accessibility check results also be sent for CSG cell.
6. SRNC / Source eNB initiates the Relocation/Handover procedure to handover over the UE from macro cell to H(e)NB cell.
One-step procedure with UE autonomous gap seems be a simple solution for inbound mobility. The unnecessary MIB/SIB reading can be prevented by carefully signalling of SRNC/ source eNB.
Proposal 2: Discuss and agree one-step procedure for inbound mobility.
2.3 Measurement event
For inbound mobility, there are two alternatives:
· Use new measurement events which was discussed in [3].
· Reuse existing measurement events with some enhancements.
From our studies, we found existing measurement events can be reused for inbound mobility without much change. 
For UMTS:
The 1x events can be used for intra-frequency inbound mobility. The enhancements for 1x to support intra-frequency inbound mobility are:
1. Hybrid cells and CSG cells information need to be included into the measurement control message. 

2. The SRNC need signal what type cell or which cell, the UE need to report the Cell ID.
The 2x events can be used for inter-frequency inbound mobility. The same enhancements for 2x as above can support inter-frequency inbound mobility.
For LTE, as the neighboring cell measurement based on frequency, less modifications are needed comparing with UMTS.
Proposal 3: The existing measurement events can be reused for inbound mobility. (This means no need to introduce new measurement events.)
2.4 The trigger for sending measurement report
The following open issue is listed in [1].
2: The UE shall use the measurement reporting procedure to help the serving cell trigger handover preparation. UE shall send a measurement report that includes the result of the preliminary accessibility check for CSG cells and the Cell Identity. The trigger for sending this measurement report and the inclusion of other information in this report is FFS.
For the trigger of sending measurement report, it seems if we use current trigger condition corresponding to each measurement event should be OK. The only change for inbound mobility is:

For the UE need gap to read MIB and SIBx of the target cell, if the Time To Trigger is less than the time needed for UE to read the MIB and SIBx, a measurement report for inbound mobility may later than regular measurement report. 
Proposal 4: Current measurement report trigger mechanism can be used for inbound mobility.

3 Conclusion
In this contribution, we proposed:
Proposal 1: Using autonomous gaps for MIB and SIBx acquisition for inter and intra -frequency inbound mobility.

Proposal 2: Discuss and agree one-step procedure for inbound mobility.
Proposal 3: The existing measurement events can be reused for inbound mobility. (This means no need to introduce new measurement events.)
Proposal 4: Current measurement report trigger mechanism can be used for inbound mobility without change.
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