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CSG Procedures in Rel-9 with PS HO towards CSG
1. Introduction
This paper addresses Rel-9 functionality for connected mode mobility towards CSG cells and in particular the current working assumptions in GERAN and their comparison with the approach taken in RAN2.
2. Current "working" assumptions
Current discussions appear to have the following as a skeleton procedure, based on unofficial working assumptions.
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Figure 1
Note that the above is very generic and steps may occur in different order; also some steps may occur in packet idle mode (downlink messages might be broadcast or point-to-point).
The above approach is markedly different to the RAN2 approach, which is (approximately):
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Figure 2
There are clearly advantages/disadvantages to both proposals:

	Current GERAN approach
	Current RAN2 approach

	1. MS can report previously acquired/stored MIB/SIB
	Not permitted

	2. From cell detection to handover is relatively fast

But, MS-BSS RTT < MIB/SIB reading, so overall % difference is not so high.
	Requires at least one round-trip time after cell detection before MIB/SIB reading (and more, if proximity indicator used)

	3. If CSG HO is "enabled", no further network control of MIB/SIB reading

· either on target frequency/target cell basis/serving cell condition/load

· even though the network may not keep a mapping table of SIB/MIB information, it may store other information relating to candidate cells (e.g. failed previous handover attempts)

· "per-cell" control is limited to blacklisting the cell, which would prevent any mobility to that cell.
	Network has full control over cells for which MIB/SIB reading is carried out.

	4. Radio conditions under which handover would be triggered are not known to the MS (or are static/specified)

· uplink interference cannot be taken into account
	Radio conditions for reporting CSG cells (prior to MIB/SIB reading) are controlled by the network

	5. MS has no information as to whether handover will be triggered

e.g. If approaching the end of a downlink data transfer (such that a handover could not be completed before the end of the transfer), MIB/SIB reading may cause noticeable degradation in service.
	MIB/SIB reading is only triggered when handover will occur.

Network can avoid triggering MIB/SIB reading if downlink transfer is nearly complete.


In summary, in the GERAN case, the MS performs MIB/SIB reading based only on:
· knowledge of the support of CSG connected mode mobility at the serving cell

· (to be confirmed) some static radio measurement thresholds
· implementation-dependent criteria (necessarily limited to being based on information available within the MS).

An MS implementation can take into account internally-known parameters (e.g. expected uplink traffic load, QoS of current applications, fingerprinting) so that it can avoid MIB/SIB reading in some appropriate scenarios. However, this does not avoid the following: the fact that the appropriate criteria are met and the MS has determined that handover is desired is no guarantee that it will (or can) be carried out.
On the other hand, if radio parameters for reading/reporting MIB/SIB are to be static, they must necessarily be conservative (to avoid excessive MIB/SIB reading). This will prevent handover in cases where conditions other than (downlink) radio conditions indicate that a handover is desirable: e.g. uplink interference, serving cell (total) load, downlink traffic load.

In particular, considering both the above issues, there is no provision for enhancements on the network side (either specified in the future, or implementation options/O&M that can be implemented immediately) to improve the probability that MIB/SIB reading is carried out on a cell only when a handover is appropriate and will succeed for that cell, and not at any other time.  For example:
· knowledge of sparse CSG deployments on a frequency (meaning that handover of a MS near a CSG cell edge, and therefore with relatively low received signal strength may be carried out without risking uplink interference to other cells)

· (as above, but for dense deployments, to raise the thresholds for handover to CSG cells)

· knowledge of a target cell's load/capacity (especially critical for CS handover to UTRAN CSG cells)

· knowledge/storage of temporary / permanent capability issues in the core network or target system that have prevented previous handover attempts from succeeding (e.g. support of inbound handover at the target cell, core network element failure).
3. Conclusion and proposal

It is considered that the current working assumptions (both official and "unwritten") do not sufficiently avoid the following risks:
1. That the signalled (downlink, radio) criteria for handover are met, the MS determines that a handover is desirable, yet a handover will not (or cannot) take place.

2. That signalled (downlink, radio) criteria for handover are not met and/or the MS determines that a handover is not desirable (based on its local knowledge), but a handover is desirable for network reasons.

In particular, considering battery consumption, delay, and service interruption inherent in MIB/SIB reading, GERAN should allocate a high priority to the avoidance of MIB/SIB reading that may not result in a handover.

While the current approach might be feasible one option, it is considered that the addition of a more flexible approach, giving more control to the network would:

i) provide the flexibility to avoid the issues highlighted above, and
ii) align behaviour more closely with that agreed in RAN2.

Therefore, it is proposed that, where PS Handover is supported, a MS be permitted or required to report CSG cells within the existing measurement reports, without having previously acquired MIB/SIB for those cells, and that the network could respond by requesting/requiring MIB/SIB acquisition and (if accessible to the MS) reporting.
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