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Criteria for CSG reporting
1 Introduction
From GERAN#44 meeting, a lot of discussions about reporting CSG have been ongoing [1~4]. Some agreements, i.e. always reporting routing parameters when handover is supported by MS and network, were reached. Some concerns on criteria for CSG reporting presented in [4] were raised. This paper gave a further discussion about this issue.
2 Discussion
In GERAN#44bis meeting, the criteria for CSG reporting in [4] were below. 
To ensure that these messages are only sent when handover/cell reselection is very likely they should only be sent under specific criteria such as:

•
The cell reselection criteria have been met

•
The cell is the strongest on the frequency
Some concerns on what are the cell reselection criteria here were raised. In normal case, a MS should connect to an allowed CSG cell as soon as possible to perform the services when it finds it is an appropriate allowed CSG cell. However, what is an appropriate allowed CSG cell needs to be further investigated. Regarding the allowed CSG cell, it was agreed to read the system information to identify whether a CSG cell is allowed or not. Because of the bandwidth limitation for measurement reporting CSG cell, a MS in connected mode reports a CSG cell only when the network very likely orders it to the reported CSG cell by handover or cell reselection. That is, the network is very likely to use one report to initiate a handover or cell reselection. Regarding appropriate CSG cell, this requires the reported CSG cell must meet the criteria to perform the current services and the interference caused in this CSG cell should be as small as possible.
2.1 The Strongest Cell
As specified in Rel-8 for inbound mobility to CSG, the MS shall reselect to an allowed strongest CSG cell on a frequency autonomously in order to reduce the interference. This also is reasonable and applicable for the MS in connected mode. Generally, the MS only reports one CSG cell in the reporting message, e.g. MR/EMR/PMR/PEMR/PCCN, due to the limitation of the reporting bandwidth. And actually the network will make handover or cell reselection decision based on the reporting message. To ensure the network to command the MS to the strongest CSG cell on a frequency, the reported CSG cell shall be the strongest CSG cell.
Proposal 1: The reported CSG cell is the strongest cell on a frequency.

2.2 Threshold for CSG Reporting
The most critical criterion for the MS to be handed over or reselected to a CSG cell is that the MS can continue its current services in the target cell. This criterion can be characterized by signal strength and/or signal quality depending on different radio access technologies.
WA#8 in [5] is stated below.

Neither MIB/SIB reading nor Rel-8 measurements for a known CSG cell shall occur if it does not meet (at least) the Rel-8 measurement reporting criteria (threshold) for macro cells of the same RAT (if signalled).

However, how to report macro cells is controlled by the parameters defined in TS 45.008, as shown in table 1. The thresholds of these parameters are used for applying priority reporting. When a CSG cell needs to be reported, it will have the top reporting priority in the next reporting opportunity, which is WA#10 in [5]. The thresholds for applying priority reporting for macro cell listed in table 1 are not applicable to apply for CSG reporting because the reporting priority is different for macro and CSG cells. For instance, XXX_REPORTING_THRESHOLD may be set to “always” for reporting macro cells. Due to the limitation of the reporting bandwidth, only one report is very likely used for the network to make handover or cell reselection to a CSG cell. If the network makes handover or cell reselection decision based on one report in which the reported CSG cell may have very low signal strength/quality, it is obvious that it is not suitable for CSG reporting because it is very possible that the reported CSG cell can not guarantee to continue the current services. A large amount of measurement reporting messages containing bad CSG cell will occupy too much reporting bandwidth and will be useless for the network. And CSG reporting should not impact on the priority reporting of the macro cells. Thus, the sourcing company thinks that WA#8 needs to be discussed further, and the individual thresholds for CSG reporting for different radio access technologies need to be defined.

Proposal 2: The thresholds for CSG reporting are different from the ones for macro cell reporting.

Table 1 Thresholds for macro cell reporting

	Parameter name
	Description
	Range
	Bits

	XXX_REPORTING_THRESHOLD
	Apply priority reporting if the reported value is above threshold for GSM frequency band or access technology/mode XXX (one or more), 
0, 6, … , 36, ( (never).

Default value = always.
	0-7
	3

	FDD_REPORTING_THRESHOLD_2
	Reporting threshold for the CPICH parameter (Ec/No or RSCP) that is not reported according to FDD_REP_QUANT.

Default value = 0 (disabled)
	0-63
	6

	XXX_REPORTING_OFFSET
	Apply an offset to the reported value when prioritising the cells for reporting for GSM frequency band or access technology/mode XXX (one or more), 
0, 6, … , 42 dB.
Default value = 0 dB.
	0-7
	3

	E‑UTRAN_FDD_REPORTING_THRESHOLD
	Apply priority reporting if the reported value is above E-UTRAN FDD threshold,
0, 6, … , 36, ( (never).

Default value = always.
	0-7
	3

	E-UTRAN_FDD_REPORTING_THRESHOLD_2
	Reporting threshold for the parameter (RSRP or RSRQ) that is not reported according to
E-UTRAN_REP_QUANT.

Default value = 0 (disabled)
	0-63
	6

	E‑UTRAN_TDD_REPORTING_THRESHOLD
	Apply priority reporting if the reported value is above E-UTRAN TDD threshold,
0, 6, … , 36, ( (never).

Default value = always.
	0-7
	3

	E‑UTRAN_TDD_REPORTING_THRESHOLD_2
	Reporting threshold for the parameter (RSRP or RSRQ) that is not reported according to
E-UTRAN_REP_QUANT.

Default value = 0 (disabled)
	0-63
	6


For cell reselection to a CSG cell in Rel-8, the target CSG cell must be a suitable CSG cell, which meets the cell reselection criterion S. The cell reselection criterion S is the measured signal strength above a certain threshold, i.e. Srxlev>0, see sub-clause 5.2.3.1.2 in 3GPP TS 25.304 for UTRAN CSG, and sub-clause 5.2.3.2 in 3GPP TS 36.304 for E-UTRAN CSG.
As stated in LS [6] from 3GPP RAN WG4, i.e. “-Both RSRP and RSRQ should be used for out-of-service area. It means that Qqualmin should be specified in addition to Qrxlevmin, similarly to UMTS (like Qrxlevmin for CPICH RSRP and Qqualmin for CPICH Ec/N0).”, the Rel-9 cell reselection to EUTRAN cells needs to add the signal quality threshold.
Regarding reporting CSG, the network may use one report to make handover or cell reselection decision. In order to guarantee that the MS can continue the current services in the reported CSG cell, both the signal quality and the signal strength should be considered. The sourcing company proposes that Ec/N0 plus RSCP, RSCP, RSRQ plus RSRP, and RSRQ plus RSRP are used to set thresholds for CSG reporting for UTRAN FDD, UTRAN TDD, E-UTRAN FDD, and E-UTRAN TDD respectively.
Proposal 3: Ec/N0 plus RSCP, RSCP, RSRQ plus RSRP, and RSRQ plus RSRP are used to set thresholds for CSG reporting for UTRAN FDD, UTRAN TDD, E-UTRAN FDD, and E-UTRAN TDD respectively.
3 Conclusion
Because of large bandwidth consumption of CSG reporting and the limitation of reporting bandwidth in GERAN, the criteria for CSG reporting are different than the ones for macro cells. Sourcing company proposes to discuss the proposals below to reach working assumptions.
Proposal 1: The reported CSG cell is the strongest cell on a frequency.
Proposal 2: The thresholds for CSG reporting are different from the ones for macro cell.

Proposal 3: Ec/N0 plus RSCP, RSCP, RSRQ plus RSRP, and RSRQ plus RSRP are used to set thresholds for CSG reporting for UTRAN FDD, UTRAN TDD, E-UTRAN FDD, and E-UTRAN TDD respectively.
Proposal 1 and 2 have already been included in 45.008 CR [7]. If this proposal 3 is accepted, corresponding 45.008 CR [7] will be revised.
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