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1. Introduction

An LS sent from RAN2 on NR idle mode measurements [1]. The content is duplicated as below.
	1
Overall description

RAN2 has discussed cell quality measurements for NR Idle/Inactive mobility and agreed on the following:

1.
Cell selection criterion (S criterion) is applied to cell selection and reselection. 

2.
Both RSRP and RSRQ are considered in S criterion. 

3.
From RAN2 perspective compensation parameter(s) is needed to S criterion.

4.
Cell reselection for intra frequency case and equal priority inter frequency case, criterion (R criterion) is applied to cell reselection.

5.
Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion

6.
RSRP is applied to R criterion

The compensation in Agreement #3 is in reference to the following E-UTRAN parameter in 36.304:

Pcompensation 

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

else:

max(PEMAX1 –PPowerClass, 0) (dB)
RAN2 would like to ask RAN4 whether a Pcompensation type parameter(s) is also needed in S-criteria for NR as in LTE and if there are any additional use cases and how it is applicable, e.g. for SUL. 

Regarding RSRP and RSRQ measurements stated in Agreement 2, RAN2 would like to ask RAN1 and RAN4 if there have been any requirements introduced for the derivation of cell quality measurements in NR Idle/Inactive mode (e.g. the minimum number of samples to be considered).

In addition, RAN2 is considering to adopt a PLMN selection scheme for NR similar to LTE which has the following “high quality criterion” for a PLMN as captured in 36.304:

If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:

1.
For an E-UTRAN and NB-IoT cell, the measured RSRP value shall be greater than or equal to -110 dBm.

RAN2 would like to ask RAN1 and RAN4 what an appropriate minimum value for NR would be to substitute for the  

“-110dBm” used in E-UTRAN for PLMN selection criteria. 

2
Actions 

RAN1/RAN4:

RAN2 would like to ask RAN1 and RAN4 if there have been any requirements introduced for the derivation of cell quality measurements in NR Idle/Inactive mode (e.g. the minimum number of samples to be considered).

RAN2 would like to ask RAN1 and RAN4 what an appropriate minimum value for NR would be to substitute for the  

“-110dBm” used in E-UTRAN for PLMN selection criteria. 

RAN4: 

RAN2 would like to ask RAN4 whether a Pcompensation type parameter(s) is also needed in S-criteria for NR as in LTE and if there are any additional use cases and how it is applicable, e.g. for SUL.


This contribution provides the analysis on the three questions.
2. Discussion
Q1: if there have been any requirements introduced for the derivation of cell quality measurements in NR Idle/Inactive mode (e.g. the minimum number of samples to be considered).

There is consensus in RAN4 that the measurement and evaluation requirements of serving cell and neighbor cells shall be specified for NR idle/inactive state in TS 38.133. 

For serving cell, UE shall filter the RSRP and RSRQ measurements of the serving cell using at least [2] measurements. In our understanding, within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least Max[DRX cycle/2, SMTC]. As DRX/2 is always equal or larger than SMTC, so the measurement sample interval is expressed as DRX cycle/2. For neighbour cell, the the cell detection time, measurement interval and cell evaluation time shall be specified for NR idle/inactive state. The specific value of these requirements is still under discussion in RAN4.
Proposal 1: The requirements of cell quality measurements for NR idle/inactive mode will be specified in TS38.133.
Q2: RAN2 would like to ask RAN1 and RAN4 what an appropriate minimum value for NR would be to substitute for the“-110dBm” used in E-UTRAN for PLMN selection criteria. 

The high quality PLMN selection criterion of “-110dBm” in LTE comes from RAN4. RAN4 sent an LS [R4-082620] to inform RAN2 the information. The rationale of deriving “high quality criterion” is described in [2].
For UTRAN definitions of “high quality criterion” for FDD and TDD were as follows:

1.
For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to -95 dBm.

2.
For a TDD cell, the measured P-CCPCH RSCP shall be greater than or equal to -84 dBm.

We simply propose to derive E-UTRAN values from UTRAN ones assuming CPICH Ec/Ior = -10 dB and taking into account 300 sub-carriers (5 MHz Channel BW) like previous document [6] as follows:

E-UTRAN high quality criterion RSRP = -95 – (-10) – 10*log10(300) = -109.77 = -110 [dBm]

In NR, according to the RSRP definition, RSRP is the power contributions (in [W]) per resource element, thus the RSRP value is the same for different SCS. In order to obtain the same coverage for NR and LTE, we suggest the measured RSRP value in NR shall reuse -110 dBm as a high quality criterion” for a PLMN.
Proposal 2: “-110dBm” used in E-UTRAN for PLMN selection criteria can be reused for NR. 
Q3: whether a Pcompensation type parameter(s) is also needed in S-criteria for NR as in LTE and if there are any additional use cases and how it is applicable, e.g. for SUL.
In LTE, the criterion S for cell selection and Pcompensation are specified as below[TS 36.304].
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	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)


The motivation of introducing Pcompensation is that a cell might limit the max UE transmission power to a value below the UE Maximum Output Power defined in TS 36.101[3]. The intention of Pcompensation is to compensate the difference between the maximum allowed transmission power and the actual maximum transmission power defined as UE capability. In NR there are more than one UE power classe. So we suggest that the Pcompensation type parameter(s) shall be applicable for NR in cell selection S-criteria.
Proposal 3: Pcompensation type parameter(s) shall be applicable for NR in cell selection S-criteria.
As we know since the SUL is at low frequency range and sharing with LTE, the uplink coverage for UE supporting SUL is larger than that of UE not supporting SUL (see Figure 1). In other words, in order to camp on the same cell, comparing with UE which supporting SUL, the UE not supporting SUL shall be close to the cell center. So the compensation shall be considered for SUL use case. As we know RAN2 is discussing how to capture the SUL related compensation. One option is to introduce an additional Pcompensation parameter, and another option is to configure different Qrxlevmin for SUL able-UE and SUL-disable UE. The detailed method needs further discussion.

[image: image2.emf]DL coverage

UL coverage for UE 

supporting SUL

UL coverage for UE NOT 

supporting SUL


Proposal 4: The compensation shall be considered for SUL use case.
3. Conclusions

This contribution provides the analysis on the LS sent from RAN2 on NR Idle mode measurements. The following proposals are provided:
Proposal 1: The requirements of cell quality measurements for NR idle/inactive mode will be specified in TS38.133.
Proposal 2: “-110dBm” used in E-UTRAN for PLMN selection criteria can be reused for NR. 
Proposal 3: Pcompensation type parameter(s) shall be applicable for NR in cell selection S-criteria.
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