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1	Introduction
RAN4 has discussed the feasibility of using NRSRP and NRSRQ measurements based upon non anchor carrier; in an LS to RAN2 they include below.
“
Thanks to the NRS presence on non-anchor carriers even in the absence of paging transmission in Release 16, RAN4 confirmed the feasibility for the UE to do NRSRP measurement on the non-anchor carriers based on NRS. However, the NRSRQ measurement cannot be translated between anchor and non-anchor carriers.
RAN4 has discussed the issue thoroughly and reached the conclusion that:
· For RRM measurements on non-anchor carriers based on NRS,
· Skip the NRSRQ measurement on non-anchor carrier
· The existing criteria depending on NRSRQ are not feasible on non-anchor carrier
· It is left to RAN2 whether to modify the existing S criteria or define new criteria

”
In this paper, we discuss what would be the RAN2 specification impacts based upon the RAN4 understanding/LS.
[bookmark: _Ref178064866]2	Discussion

Per the agreement in RAN4 and if configured by the network, serving cell NRSRP measurements on the non-anchor paging carrier are feasible provided that:
· The relaxed cell monitoring criteria defined in TS 36.304 clause 5.2.4.12 are met, and 
· Transmit power difference of the signals/channels between anchor carrier and non-anchor paging carrier is signalled to the UE via a parameter similar to nrs-PowerOffsetNonAnchor, and
· UE is not configured with any positioning measurements, and
· There are sufficient number of NRS subframes available for measurements in the non-anchor paging carrier as being discussed in RAN1.
When it comes to NRSRQ, RAN4 concludes the NRSRQ measurement cannot be translated between anchor and non-anchor carriers and that NRSRQ based measurements can be skipped.


From 36.304; the cell selection S criteria is listed in the below section.
[bookmark: _Toc12401201]5.2.3.2a	Cell Selection Criterion for NB-IoT
The cell selection criterion S is fulfilled when:
	Srxlev > 0 AND Squal > 0


where:
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - 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 TS 36.331 [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)
If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + Qoffsetauthorization.

	Qqualmin
	Minimum required quality level in the cell (dB)

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);
else:
if PPowerClass is 14 dBm:
max(PEMAX1 –(PPowerClass – Poffset), 0) (dB);
else:
max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 36.101 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList-NB respectively in SIB1-NB, SIB3-NB and SIB5-NB as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 36.101 [33]



Based upon RAN4 conclusion, thus Squal which is based upon NRSRQ cannot be used. If UE wants to avoid the toggle between anchor and non-anchor for RRM measurements, it is not possible with current criteria which requires both RSRP and RSRQ based measurement. Further, in 36.304 it states; the UE shall perform ranking of all cells that fulfil the cell selection criterion S. This is needed for cell reselection procedure.
Hence, to simplify, the UE may skip the RSRQ measurements; thus; for non-anchor carrier based measurement;
The cell selection criterion S is fulfilled when:
		Srxlev > 0 AND Squal > 0






[bookmark: _Toc19444632]For Non-Anchor based RRM measurement when the presence of POs is sparse in time, the cell selection criterion S is modified such that measurements based upon NRSRQ are not required.


2.1	Text Proposal
5.2.3.2a	Cell Selection Criterion for NB-IoT
For anchor carrier based measurements, Tthe cell selection criterion S is fulfilled when:
	Srxlev > 0 AND Squal > 0


For non anchor carrier based measurements, the cell selection criterion S is fulfilled when:
    Srxlev > 0
where:
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - Qoffsettemp


NOTE 5:	In order to perform measurements in non anchor carrier, UE shall meet the requirements specified in TS 36.133 [10] and is configured to use non anchor carrier.
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4	Conclusion
[bookmark: _GoBack]
Based on the discussion in the previous sections we propose the following:
Proposal 1	For Non-Anchor based RRM measurement, the cell selection criterion S is modified such that measurements based upon NRSRQ are not required.
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