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1 Introduction

As requested by RAN4, RAN2 has provided signalling solutions for WB RSRQ (Rel-11), and is currently in the process of providing signalling solutions for a “New RSRQ measurement definition”. It seems reasonable to assume that also for RAN-assisted WLAN interworking, a signalling solution is needed, such that the network operator need not set a “compromise value” as RSRQ threshold.
In this document, we propose to introduce RSRQ measurement type-specific thresholds in RAN-assisted WLAN interworking.
2 Discussion

In 36.304, section 5.6.2, we find the following on RSRQ measurements:
	RSRQmeas
	Qqualmeas in RRC_IDLE, and PCell RSRQ in RRC_CONNECTED as defined in TS 36.331 [3].


<cut>
RSRQmeas < ThreshServingOffloadWLAN, LowQ; 
<cut>
RSRQmeas > ThreshServingOffloadWLAN, HighQ;
<cut>

ThreshServingOffloadWLAN, LowQ
This specifies the RSRQ threshold (in dB) used by the UE for traffic steering from E-UTRAN to WLAN.

ThreshServingOffloadWLAN, HighQ 
This specifies the RSRQ threshold (in dB) used by the UE for traffic steering from WLAN to E-UTRAN.

And in 36.331, section 6.3.1 (SIB17), we find:
	thresholdRSRQ-High

Indicates the RSRQ threshold (in dB) used by the UE for traffic steering to E-UTRAN. Parameter: ThreshServingOffloadWLAN, HighQ in TS 36.304 [4].

	thresholdRSRQ-Low

Indicates the RSRQ threshold (in dB) used by the UE for traffic steering to WLAN. Parameter: ThreshServingOffloadWLAN, LowQ in TS 36.304 [4].


For the RAN-assisted WLAN interworking solution it is not clear which type of RSRQ measurement the terminal shall apply when evaluating the rules in TS 36.304. The different RSRQ measurement types can result in significantly different results it means that two different UEs may behave differently given the same radio environment just because they are applying different RSRQ-measurement types. A straightforward solution to address the RSRQ measurement type ambiguity would be to introduce specific thresholds per RSRQ measurement type.
Proposal 1 Introduce possibility to set thresholds per RSRQ measurement type in RAN-assisted WLAN interworking RSRQ criteria.

But, since this adds on system information overhead, it seems feasible to express the thresholds relative to a RSRQ measurement type specific “Qqualmin” (included in SIB1). This principle is already used for EUTRA and UTRA idle mode (inter-frequency and Inter-RAT measurement rules and cell re-selection), see Appendix A.
Consequently, the RSRQ threshold evaluation criteria would be:

RSRQmeas – Qqualmin < ThreshServingOffloadWLAN, LowQ; 
RSRQmeas – Qqualmin > ThreshServingOffloadWLAN, HighQ;

where Qqualmin is the “Qqualmin” used by UE for idle mode cell selection criteria evaluation.

Using relative thresholds and “Qqualmin” as above seems straightforward for RRC_Idle. But in RRC_Connected, UE is so far not using “Qqualmin”. However, since UE is required to have a valid version of SIB1 in RRC_Connected [TS36.331, section 5.2.2.3], UE can also in RRC_Connected use a “Qqualmin” in the RSRQ threshold criteria.
Proposal 2 Qqualmin is introduced in RAN-assisted WLAN interworking RSRQ criteria to compensate for used RSRQ measurement type.
3 Conclusion

In this document, we have discussed RSRQ measurement type-specific thresholds in RAN-assisted WLAN interworking. 
We ask RAN2 to discuss and agree on the following:

Proposal 1
Introduce possibility to set thresholds per RSRQ measurement type in RAN-assisted WLAN interworking RSRQ criteria.

Proposal 2
Qqualmin is introduced in RAN-assisted WLAN interworking RSRQ criteria to compensate for used RSRQ measurement type.
We ask RAN2 to discuss and agree on the following:

If agreed, Ericsson volunteers to provide the CRs needed.
-
Appendix A
From 36.304:
5.2.3.2
Cell Selection Criterion

The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


<cut>

5.2.4.5

E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

If threshServingLowQ is provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT; or

-
A cell of a higher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT.
Otherwise, cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and

· More than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or

-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT.
<cut>
From 36.331:
	q-QualMin
Parameter “Qqualmin” in TS 36.304 [4]. If cellSelectionInfo-v920 is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinOffset
Parameter “Qqualminoffset” in TS 36.304 [4]. Actual value Qqualminoffset = IE value [dB]. If cellSelectionInfo-v920 is not present or the field is not present, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-QualMinWB
If this field is present, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16] and apply the value of this field for the parameter “Qqualmin” in TS 36.304 [4]. Otherwise, the UE applies the value of q-Qualmin instead.
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