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Discussion and decision
1. Introduction
In the RAN2#62 meeting the summary of the email discussion on home eNB inbound mobility support was discussed [1]. It was thought that comments made during the discussion should be taken into account and an offiline discussion was held to cover these. 
This document tries to summarize of the offline discussion and proposes a way forward to the group.
2. Discussion summary

CSG cell identification
In the offline discussion it was made apparent that comments made during the discussion of [1] came from different understanding for the motivation of having CSG cell specific Physical Cell Identity (PCI). After the main motivation of CSG cell specific PCI has been clarified, it was thought that it is acceptable to send an LS to RAN1 asking the feasibility.

The section 3 in this document tries to explain the main motivation for reserving PCIs for CSG cell use. The section 4 provides an answer to the main question asked in the discussion of [1]. 

The number of PCIs for CSG cell specific use
As RAN1 had indicated before, the local uniqueness of PCI is essential. On the exact number of reserved PCIs, views were expressed mainly by operators and it was thought that 50 PCIs would be a good number. Additionally consequences of small number of reserved PCIs were discussed and it was thought that increased number of false detection will increase the number of attempt by the UE to try to read CSG identity (assumption here is that the UE implementation should have a PCI list in order to limit the reading of CSG identity). It was thought that these points should be captured in the LS to RAN1.
Natural gap or allocated measurement gap for CSG identity acquisition
It was thought that it is agreeable that the baseline mechanism for the CSG identity acquisition is to use natural gap from DRX.

The need and the solution to address coverage extension scenario
On the need of further mechanism to address coverage extension scenario, some views were shown (as in the original email discussion), but it seemed difficult to conclude in this meeting. It was commented that the implications on the artificial creation of gap creation need to be understood.
3. Main motivation of CSG cell specific PCIs
Currently “CSG flag” is included in SI-1 [2]. In case of macro/CSG mixed carrier, the UE cannot know whether a cell identified the physical layer is a macro cell or a CSG cell. The accessibility to CSG cell always needs to be checked before mobility. 
A CSG UE (i.e. UE supporting CSG access) will have to try to read the “CSG flag” for the cells with the PCIs in the PCI list and all the identified cells with less frequency. Increased number of PCIs in UE’s PCI list increases the chances that the UE needs to check the CSG flag.

In connected mode in particular this UE behaviour degrades the mobility performance in a mixed carrier. It should be noted that a “PCI list” itself can not be used to confirm the accessibility to PCIs in the list (i.e. it is used to reduce the number of CSG identity reading attempts).

It is expected that  there are cases where the UE only reports PCI of a CSG cell since the UE did not check the CSG flag (i.e. PCI was not included in the PCI list).  It is then network responsibility to network to identify whether the reported cell is macro or CSG. This in the end requires the network to have a reserved set of CSG cell specific PCIs, in order to avoid “PCI confusion” between macro domain and CSG domain.
For a non-CSG UE two behaviours are possible.

· Read the “CSG flag” for all the detected cell

· Do not read the “CSG flag” and rely on the network to sort it out (which requires CSG specific PCIs)
If the CSG cell identification is provided already by the cell identification at the physical layer, the undesirable behaviours of the UE described above will not be necessary and the performance degradation can be mitigated.
4. “Best cell” principle and Measurement reporting
It was questioned during the discussion of [1] whether the UE should report PCI of a CSG cell even if the UE is not allowed to access the CSG cell, and this behaviour is different between inter-frequency scenario and intra-frequency scenario.
In case of intra-frequency, it was thought that it is true that the UE has to report CSG cells in a Measurement Report in order for the best cell principle to be respected. The network should take an appropriate action to avoid undesirable interference problem due to the mobility restriction of the UE (e.g. redirecting the UE to another frequency layer).
In case of inter-frequency, it was thought that the UE could suppress the measurement reporting if the best cell in a non-used frequency is a non-allowed CSG cell. At the same time it was also commented that for simplicity the UE could do the same as what it does for intra-frequency scenario.
It should however be noted that the purpose of CSG cell specific PCI is NOT to reduce the number of Measurement Report that the UE is going to send and the analysis in this section does not affect the main benefit of reserved PCIs.
5. Proposed LS to RAN1

The annex of this document provides a text for the proposed LS to RAN1 for an agreement of the group. 
6. Proposed way forward

Proposal 1:
To confirm the main motivation of CSG cell specific PCIs.

Proposal 2:
To confirm that the UE does normal reporting of PCI of a CSG cell on a mixed carrier.
Proposal 3:
To agree on the proposed text for the LS to RAN1.
Proposal 4:
Further discuss the need and the solution to address the deployment scenario in which CSG cell is used for coverage extension (email discussion up to the next meeting?)
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1. Overall Description:

RAN2 has been discussing Home eNB (CSG cell) inbound mobility procedures. The first step for the inbound mobility is that the UE checks whether a cell identified at the physical layer is a macro cell or a CSG cell. This step is necessary in order for the UE to determine whether it should further perform CSG cell specific procedures (i.e. obtaining CSG identity and so on) or it can proceed with the normal mobility procedure.
The current working assumption for the first step is that the UE is required to read a “CSG flag” in SIB1 (SI-1) of the identified cell. This means that in a co-channel deployment of macro and CSG cells, the UE will have to check the CSG flag for identified cells, which degrades the overall mobility performance in that frequency layer.

After some discussion, RAN2 now thinks that it is beneficial if the first step can be done at the cell identification in the physical layer and if the above behaviour can be avoided. Two possible methods were mentioned in RAN2.

· Partition the current Physical Cell Identity (PCI) space into non-CSG cell use and CSG cell use
· Introduce a new set of Physical Cell Identity for CSG cell use
RAN2 could not provide the exact number of PCI, but is of the view that around 50 PCIs should be acceptable. RAN2 also would like to provide information on a consequence of having small number of CSG cell specific physical cell identity from RAN2 perspective below.
It is RAN2’s view that in typical UE implementation, a “PCI list” will be maintained in the UE. The PCI list contains the PCI of the CSG cells that are known to be allowed for the UE. The UE can use this list to limit the number of CSG identity acquisitions from identified cells (i.e. The UE tries to read the CSG identity of an identified PCI only if the PCI is included in the PCI list). Small number of CSG cell specific PCIs will increase the chances that the UE encounters the same PCI as one of PCIs in the PCI list, which results in increased UE power consumption especially in connected mode DRX and in idle mode DRX. 
RAN2 also would like to emphasize that it is a strong view of RAN2 that the relase-8 standardization and related implementation should not be delayed by this new functionality, and therefore the feasibility consideration should also take into account implications this change to the Physical layer specifications might have on the finalization of release-8.
2. Actions:

To RAN1 group
ACTION: 
RAN2 kindly asks RAN1;

· to consider the feasibility of CSG cell specific Physical Cell Identities and;
· if the above is feasible, to inform RAN2 of RAN1’s view on how many PCIs can be reserved for the CSG specific use. 

3. Date of Next TSG-RAN WG2 Meetings:

RAN2 Meeting #62bis
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