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1. Introduction
In the RAN2 AH#0118 meeting, there was an LS out on NR Idle mode measurements [1] to RAN1 and RAN4. It is copied as below. 
	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.


	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.


In this contribution we provide views on UE IDLE mode mobility.
2. Discussion
RAN2 has made agreements on NR IDLE and INACTIVITY mode mobility for NR SA. The cell selection criterion (S Criterion) and cell reselection criterion (R Criterion) will be used for IDLE and INACTIVITY mode. It is similar to what has been used in LTE.
However there are issues still open. Though RAN2’s agreement is that from RAN2 perspective the Pcompensation parameter which is used in S criterion for LTE is still needed for NR, RAN2 would like to check RAN4 whether it is needed and if it could be used for other cases, such as SUL case.
The Pcompensation in S criterion is used to compensate the mismatch between DL coverage and UL coverage. If UE moves to area where the needed uplink transmit power beyond the UE power class, the UE should select to neighbor cells earlier in order to have continuous service though it is still in the downlink coverage. We think this principle would be applicable to NR either.
Observation 1: Pcompensation is needed in S criterion.
In NR SUL was introduced. It is usually at lower frequencies than NR UL which means its uplink coverage would be larger than NR UL. From network perspective, there would be three possible deployments as in Figure 1a, 1b and 1c respectively.
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In Figure 1a the network is deployed by considering the SUL uplink coverage that DL coverage is matched with SUL uplink coverage. In this case the user experience for UE supporting SUL bands and UE not supporting SUL bands are completely different. For UE supporting SUL bands then the normal IDLE mobility is the same as in LTE, but for UE not supporting SUL bands it would suffer out of service issues. It seems a single Pcompensation parameter for both UE supporting SUL bands and not supporting SUL bands is not feasible. If we consider different Pcompensation for different UE types, the UE working on NR UL can try to select neighbor cell earlier. But in Figure 1a it is not possible for UE to reselect to intra-frequency cells because in certain area it is not in the coverage of both source cell and target cell from uplink point of view. Then the UE may have to select to an inter-frequency cell which is not expected.
In Figure 1b the network is deployed that DL coverage is matched with NR UL uplink coverage. In this case no matter a single Pcompensation or different Pcompensation is used for different UE types it seems there would be no IDLE mobility issues because there is large overlapping coverage area of the two neighbour cells. However in this large coverage area there are severe interference issues. The system thought could be degraded significantly.

In Figure 1a the network is deployed without SUL. In this case it is the same as the LTE deployment.  There would be no IDLE mobility and interference issues.
Observation 2: FFS Pcompensation for other use cases such as SUL.
Regarding the requirements for NR IDEL mode mobility RAN4 has already started the discussion. A way forward [2] was agreed in the last RAN4 AH-1801 meeting. Similar requirements as in LTE would be defined for NR by taking other factor such as SSB based measurement into consideration. The minimum number of samples would be also specified in the requirements.
Observation 3: RAN4 will specify requirements for IDLE/INACTIVITY mode mobility.
RAN2 also checks what an appropriate minimum value for NR would be to substitute for the“-110dBm” used in E-UTRAN for PLMN selection criteria. We are not sure if it is RAN4 scope to decide the number.
Observation 4: RAN1 may decide the value for PLMN selection criteria.
3. Conclusion
In this contribution we provided our views on NR IDLE mode mobility. Following observations are made.  
Observation 1: Pcompensation is needed in S criterion.
Observation 2: FFS Pcompensation for other use cases such as SUL.
Observation 3: RAN4 will specify requirements for IDLE/INACTIVITY mode mobility.
Observation 4: RAN1 may decide the value for PLMN selection criteria.
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