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1	Introduction
The feasibility of NR operation in unlicensed spectrum was determined considering five different scenarios namely NR-U LAA, ENU-DC, NR-U SA, NR-U SA with uplink in licensed band and NNU-DC, as follows:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U. 

Regarding INACTIVE and IDLE mode procedures, the NR-U WID [1] lists the following objective:Inactive and Idle mode procedures: Rel-15 NR design is the baseline, including NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams). Specify necessary extensions for NR-U operation for cell selection/reselection, including enabling the possibility for the UE to camp on a non-best cell if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN; increased paging opportunities per DRX cycle for the UE to receive the page; increased opportunities for SI delivery

The support of standalone NR-U means that RAN4 needs to work on new requirements, as captured in the way forward [2]. Among these requirements are the RRC_IDLE and RRC_INACTIVE Mode Mobility, and the UE measurement capability. In RAN 4 #91, it was agreed that:· Agreement: for mobility, for For RRC_IDLE 
· between NR-U and NR-U, 
· between NR-U and NR, 
· between NR-U and LTE 

Agreement: Keep the same measurement capability as those in Rel-15 after introducing NR-U requirement.


RAN2 has also discussed the matter, and the following agreements were reached:
RAN2 #106
If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection. FFS whether we have another limit in addition to Suitability criterion. 
To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.
FFS if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. Otherwise, the UE should follow Proposal#1 Approach#2
 RSSI CO measurements are not used in Idle or Inactive in this release.

2	Discussion
Since NR-U supports different scenarios, it was identified that requirements are needed for IDLE mobility in the following cases:
1. From NR-U to NR
2. From NR-U to LTE
3. From LTE to NR-U 
4. From NR to NR-U
5. From NR-U to NR-U
The main difference between NR and NR-U is that in unlicensed bands before sending any signal over the wireless channel, there is the need to check the channel vacancy, by means of a listen-before-talk (LBT) procedure. In case the channel is occupied, it is necessary to wait until the channel is vacant again, and this might impact on the procedures, delays and times for measurements specified in TS 38.133. Therefore, for each requirement to be specified for NR-U, it is necessary to evaluate if there will be any impact due to the uncertainty of the LBT outcome.
In IDLE and INACTIVE modes, NR measurement framework is used as a baseline for the design of NR-U Rel-16 according to the NR-U WID. In baseline NR, the cell selection criterion S is based on SS-RSRP and SS-RSRQ measurements. 
In the NR-U WID, the measurement framework from NR Rel-15 is considered as a baseline for the design of the measurement framework in NR-U Rel-16.
Additionally, it has been discussed in RAN2 that other measurements could be considered in the cell selection criterion S, such as the channel occupancy. In this way, the UE would be able to evaluate the serving cell, and the intra or inter frequency neighbors also by means of their load, instead of just the signal level and signal quality as in baseline NR Rel-15.  However, in RAN2#106, it was agreed that RSSI and Channel Occupancy (CO) are not essential in IDLE/INACTIVE mode in NR-U Rel-16.
RAN2 has agreed that RSSI and CO measurements are not used in IDLE mode in NR-U Rel-16. 
So far, no other measurements have been agreed for idle mode in NR-U Rel-16, and it seems likely that cell (re)selection will follow, to some extent, the NR Rel-15 baseline. 
It is RAN2 working assumption that only legacy SS-RSRP and SS-RSRQ measurements will be used in IDLE/INACTIVE mode NR-U in Rel-16.
It seems, therefore, reasonable, that RAN4 considers the requirements of baseline NR Rel-15 for cell reselection. Below, we evaluate the impact on the requirements defined different subsections.
2.1 	Measurements and evaluation of serving cell
The baseline NR requirements were defined considering that the transmission of SSBs for SS-RSRP and SS-RSRQ measurements is guaranteed. Therefore, the UE would only initiate measurements of other intra or intra-frequency neighbors in case the serving cell SS-RSRP and SS-RSRQ do not fulfill the cell selection criterion. For the cases in which the serving cell is in licensed spectrum, there is no need to change the requirements already agreed in LTE and NR.
When the serving cell is in unlicensed bands, the transmission of SSBs cannot be guaranteed, due to the uncertainty of channel access due to the LBT procedure, and therefore the SSBs might not be transmitted during Nserv consecutive DRX cycles for evaluation. If the radio channel is being blocked due to LBT failure, it seems illogical to require the UE to measure the SS-RSRP and SS-RSRQ during the evaluation period. The UE cannot be required to measure SS-RSRP and SS-RSRQ if there is no signal being sent during the evaluation period. 
Without a SSB to measure, the UE cannot measure SS-RSRP and SS-RSRQ. However, if the SSBs are not received by the UE, there are two potential reasons:
1. The gNB was blocked by another device. 
2. The UE has moved outside of the coverage of the gNB, and then there is nothing to measure. 

When the UE is in IDLE or INACTIVE mode, the most important is that the signal quality to be good enough for SIB detection. These two cases are different from a network perspective, since the fact that the gNB is temporarily blocked by other devices, does not necessarily mean that the signal quality is low, when the gNB has opportunity to send its SSB. If 
In the case where the serving cell is in unlicensed spectrum, the requirements of measurement and evaluation of serving cell are to be investigated and discussed in RAN4. 
2.2 	Measurements of intra-frequency and inter-frequency NR cells 
Similarly to the case of measurement and evaluation of serving cells, if the neighbor NR cell is in the licensed spectrum, there is no need to change the measurement requirements already proposed in earlier releases. The measurements of intra and inter-frequency neighbor cells are defined in Rel-15 in terms of a detection time, Tdetec, a measuring time, Tmeasure, and an evaluation time, Tevaluate. 
The working assumption in RAN2 is that the same measurements will used in NR-U, it seems reasonable that RAN4 uses the same metric, as proposed in [1].  
Reuse the NR-Rel 15 intra and inter-frequency measurements metrics as baseline for NR-U IDLE and INACTIVE mode:
Cell detection time (Tdetect,NR-U)
Measurement interval (Tmeasure, NR-U)
Cell evaluation time (Tevaluate, NR-U)
However, when neighbor cells are in the unlicensed spectrum, there might be some impact of the DL LBT failure, since it cannot be guaranteed that the SSBs will be sent regularly for the SS-RSRP and SS-RSRQ measurements, which should be discussed in RAN4.
In the case where the neighbor cell is in unlicensed spectrum, the impact of missing DRS samples on the requirements of intra and inter-frequency measurement are to be investigated and discussed in RAN4. 


[bookmark: _GoBack]3	Conclusion
1. In the NR-U WID, the measurement framework from NR Rel-15 is considered as a baseline for the design of the measurement framework in NR-U Rel-16.
1. RAN2 has agreed that RSSI and CO measurements are not used in IDLE mode in NR-U Rel-16. 
1. It is RAN2 working assumption that only legacy SS-RSRP and SS-RSRQ measurements will be used in IDLE/INACTIVE mode NR-U in Rel-16.
Without a SSB to measure, the UE cannot measure SS-RSRP and SS-RSRQ. However, if the SSBs are not received by the UE, there are two potential reasons:
3. The gNB was blocked by another device. 
4. The UE has moved outside of the coverage of the gNB, and then there is nothing to measure. 
1. In the case where the serving cell is in unlicensed spectrum, the requirements of measurement and evaluation of serving cell are to be investigated and discussed in RAN4. 
1. Reuse the NR-Rel 15 intra and inter-frequency measurements metrics as baseline for NR-U IDLE and INACTIVE mode:
Cell detection time (Tdetect,NR-U)
Measurement interval (Tmeasure, NR-U)
Cell evaluation time (Tevaluate, NR-U)
In the case where the neighbor cell is in unlicensed spectrum, the impact of missing DRS samples on the requirements of intra and inter-frequency measurement are to be investigated and discussed in RAN4. 
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