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1.  Introduction
At RAN2#67bis, a number of decisions were made regarding CSG inbound handover. This paper aims at clarifying the overall picture of CSG inbound handover based on current agreements and at identifying open issues. Although the document is written in the context of E-UTRA, most of the aspects should be common for both E-UTRA and UTRA.
2. Discussion
Figure 1 shows the overall flow for CSG inbound handover based on current agreements.
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Fig. 1  CSG inbound handover procedure.

The procedure can be described as follows:

1
E-UTRAN configures the UE to allow proximity indication by dedicated signalling. E-UTRAN can also optionally configure a PCI range to assist the UE in performing SI reading (non-obligatory) at best effort using available natural gaps.

Open issues regarding this step are:

1a)
The level of control needed for proximity indication (e.g., per RAT).
2-3
The UE evaluates its fingerprint for any member CSG/ hybrid cell. If the UE detects a fingerprint match, it checks whether relevant measurement configuration for the concerned member CSG/ hybrid cell has been configured. If the UE has the relevant measurement configuration, it moves on to step 6. Otherwise, the UE moves on to step 4.

Open issues regarding these steps are:

2a)
Whether minimum performance requirements should be defined for the fingerprint match;
2b)
Whether proximity indication is needed for intra-frequency case.
4
If the UE does not have the relevant measurement configuration, the UE transmits a “proximity indication” to E-UTRAN indicating the frequency and RAT for the concerned member CSG/ hybrid cell. (Note that the UE sends a “leaving proximity” indication when it departs from a fingerprint area.)

There seems to be no open issue regarding this step.
5
If a “proximity indication” is received, E-UTRAN can configure the UE with relevant measurement configuration. E-UTRAN can also optionally configure a PCI range to assist the UE in performing SI reading (non-obligatory) at best effort using available natural gaps.

There seems to be no open issue regarding this step. What action E-UTRAN takes in response is up to implementation.
6
The UE performs cell search and measurements on the frequencies/ RATs that are configured by MeasConfig. The UE can further attempt to read system information (to find the concerned member CSG/ hybrid cell) in a best effort manner using available natural gaps.

There seems to be no open issue regarding this step.

7
If the UE was successful in acquiring system information when a measurement report is triggered (e.g., by Event A3), it moves on to step 11.

Open issues regarding this step are:

7a)
Condition that the UE can consider previously read SI as valid (i.e., read recently enough that the information can be trusted);
7b)
Whether some special offset handling is necessary for certain cells (e.g., cells likely to be a member CSG/ hybrid cell).
8
If the UE was not able to read system information by the time a measurement report is triggered, the UE transmits a measurement report indicating whether the reported cell is “likely/ unlikely” to be a member cell.


Open issues regarding this step are:

8a)
For which cells and in what conditions (e.g., only for the configured PCI range) the UE includes these “likely/ unlikely” indications.
8b)
Whether the timing offset should be reported to assist the eNB in minimising dropped subframes during SI reading.
9
Upon reception of the measurement report, E-UTRAN commands the UE to read system information of the concerned cell and report the necessary information to perform handover. Only a single cell is directed for system information reading. E-UTRAN can command system information reading for any PCI, i.e., not restricted to those within the configured PCI range.

There seems to be no open issues regarding this step.
10
The UE attempts to read system information from the directed cell using autonomous gaps, i.e., the UE is allowed to drop some subframes where it might be scheduled for transmission/ reception. The duration to attempt reading system information is limited by a timer.

Open issues regarding this step are:

10a)
The performance requirements for network initiated SI reading (to ascertain SI reception performance and to limit service impacts);

10b)
The UE behaviour if it was unsuccessful in SI reading.

11
The UE transmits a measurement report including the CGI, TAI, and preliminary access check result (“member/ non-member” indication). The UE reports the additional information even if the access check result was “not-allowed”.

There seems to be no open issues regarding this step.
12
The UE transmits a measurement report including the CGI, TAI, and preliminary access check result (“member/ non-member” indication). The UE is only required to report the additional information for one cell. The UE reports the additional information even if the access check result was “not-allowed”.

Open issues regarding this step are:

12a)
In case of autonomous SI reporting (not network initiated SI request), for which cells the UE should report the additional information, e.g.,

· Only for the best cell on the frequency or also for non-best cells?

· Only for the member CSG/ hybrid cells or also for non-member cells?

· Only for cells within the configured PCI range and/ or only when fingerprint match has been detected?
13
Based on the available information, E-UTRAN makes the decision whether to initiate handover (or if any other actions need to be taken, e.g., diverting to another frequency).

There seems to be no open issues regarding this step. The UE shall simply obey any command from E-UTRAN.
Furthermore, for E-UTRAN stage 3, there are also the following open issues:

· How to implement proximity indication and its control, e.g., to reuse the measurements model as far as possible or to define a new RRCConnectionReconfigurationRequest procedure.

· How to implement network initiated SI reporting, e.g., to extend the “reportCGI” functionality (i.e., upgrade ANR) or to introduce a separate functionality.
3. Conclusions
The overall flow of CSG inbound handover was clarified and open issues were identified.
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