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CSG Procedures in Rel-8 and where PS HO towards CSG is not supported

1. Introduction
This paper attempts to ensure that all aspects of mobility from GERAN to CSG cells have been considered and appropriately completed for scenarios where the MS supports CSG functionality, but PS Handover is not possible (either due to MS or NW capability restrictions).

2. Measurement Reports (Dedicated mode)

Measurement reports are not sent for cells known to be CSG cells while in dedicated mode. Since it is possible to request measurements of E-UTRAN cells in dedicated mode, operators should ensure that the CSG PCI split is provided if this option is used, to avoid measurement reports containing E-UTRAN CSG cells to the exclusion of E-UTRAN macro cells.

For UTRAN, it is presumed that CSG cells will not be listed in the neighbour cell list, therefore there should be no issue.

For clarification: if a MS knows that a cell is a CSG cell (e.g. based on earlier fingerprinting/SIB acquisition) but has not received a PCI split for E-UTRAN (therefore, strictly according to the specifications, it does not know the cell is a CSG cell), can it omit measurement reports for that cell? (One scenario is where the MS is switched on, and initially selects a CSG cell, moves out of CSG coverage, but does not receive PCI split information either from the CSG cell or the macro cell.)
3. Measurement Reports (Packet Transfer mode)

Similar observations apply as for dedicated mode.

4. Cell Change Order

In general, 44.060 does not prohibit the network from sending a PCCO in respect of a cell for which no measurement report or Packet Cell Change Notification (PCCN) has been received. Therefore, it should be assumed that it is permitted for the network to send a PCCO for a CSG cell either on CCCH or on PACCH.

However, in practice, it is unlikely that a PCCO for a CSG cell would ever be sent in these circumstances.  Therefore, in practice, mobility to a CSG cell while in NC2 is considered impossible. 
Furthermore, it should be emphasized that if the PCI split for E-UTRAN CSG cells is not provided, the MS may (inadvertently) provide measurement reports for CSG cells. These must not be used as the trigger for a PCCO, since the MS has not evaluated whether it can access the indicated cells, and the MS may not have any fingerprint information for these cells (since Rel-8 specifications require cells not known to be CSG cells to be reported as if they are macro cells).
5. Cell Change Notification

Currently, specifications do not distinguish between CCN procedures for CSG cells and non-CSG cells.

It should be recalled that for non-GSM target cells, the response to a PCCN is limited to one of:

· nothing (after a timeout, the MS will proceed with autonomous reselection)

· PCCC (MS proceeds with reselection)

· PCCO (MS reselects to indicated cell - unlikely for CSG cell?)

· PSHO (not applicable in this case, PSHO to CSG is not supported)

· PMO (into NC2, where mobility to CSG is not at all possible)

It seems unlikely that it would be useful to send a PCCO for the indicated CSG cell, since the applicable/desired configuration of the mobile in that cell is unlikely to be known at the serving cell.  A PCCO for a different CSG cell is not feasible, since the PCCN will not include any measurement reports for other known CSG cells; and it is not clear why the network would send a PCCO towards a macro cell, considering that the reselection criteria for that cell would not have been met (otherwise a PCCN for that cell would have been sent).  (In non-CSG cases, this might be appropriate for load-balancing or similar; but the load of a CSG cell is unlikely to be known by the serving GERAN BSS).
Therefore, given that the only likely response is a Packet Cell Change Continue, it could be questioned what would be the benefit of CCN for CSG cells.
For discussion: It is not clear whether a PCCN should be required in respect of CSG cells at all in this scenario (PS Handover to CSG cells not supported).
(Note that where PS Handover to CSG cells is supported, it makes sense to send a PCCN for a CSG cell, since this would include routing information and would permit a PS Handover to be initiated).
6. Conclusion and proposal

It is proposed to clarify:

i) that if the MS knows that a cell is a CSG cell (even if it has not received a CSG PCI split information) it should omit measurement reports

ii) that PCCN should not be sent prior to reselection to a CSG cell (in Rel-8).
