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1	Introduction
In RAN2#AH_1801 meeting, an email discussion [1] has discussed the problems on mobility aspects of NR unlicensed, and an agreement [2] to support carrier selection in connected mode has been reached as below:
	Agreement:
It is beneficial to support reporting of RSSI
FFS: The time and frequency resources on which RSSI is measured



However, there is no agreement yet on question 10 about cell selection as below.
[bookmark: OLE_LINK11]Question 10: Do you agree that channel load metrics should be used cell reselection in Idle/Inactive mode? 
In this contribution, we will discuss the solutions to enhance cell (re)selection on NR-U further.
2	Discussion
Compared with the licensed spectrum, the typical scenario for the standalone NR-U is shown as Figure 1. In sake of the unplanned deployment of unlicensed spectrum, UE may be suffered from hidden nodes, such as WIFI. And it is hard for gNB to get all the load information of carriers. Since the scenario on NR-U is different from NR, at first we should figure out whether the cell selection criterion on NR is also good enough for NR-U.
[image: ]
Figure 1 typical scenario for standalone NR-U
On NR-U carries, LBT failure may introduce delay or missing opportunities for gNB to transmit signals, such as SSB, system information and paging message. When an UE in idle/inactive mode camps on a shared carrier, it may suffer from heavy interference and channel contention, so that it is hard to receive those signals from gNB and to access the channel to transmit preamble and msg3. 
Observation1: On NR-U, interference and channel contention may cause problems, e.g. hardly receiving the system information and paging message, delay RACH, for UE in idle/inactive mode.
Based on the cell reselection evaluation process in NR[3], there are two important metrics to realize the carrier selection: inter-frequency and inter-RAT absolute priorities, measurement quantity: RSRQ.
For inter-frequency and inter-RAT absolute priorities, gNB can adjust the absolute priorities in the system information according to the load of each carrier, and control the cell selection for UE. However, this metric cannot achieve the target to distribute UEs to different carriers based on their interference status.
For RSRQ, it is measured only on the transmission occasion of SSB, and it is used as a metric to reflect the load of carrier with licensed spectrum in idle/inactive mode. However for unlicensed carrier, RSRQ may underestimate the load due to the discontinuous transmission with less measurement samples, or vice versa. Besides, RSRQ cannot evaluate channel access probability for unlicensed spectrum. 
Observation2: RSRQ is not proper as a contention metric to reflect the load and channel access probability for NR-U in idle/inactive mode.
On NR-U, the problem about the carrier selection in idle/inactive mode is similar as connected mode.  A unified design including the measurement quality and selection criterion can be used for idle/inactive mode and connected mode. 
Proposal 1:  A unified design for carrier selection should be used for idle/inactive mode and connected mode on NR-U.
Similar as in connected mode, channel occupancy and RSSI can be used for carrier selection in idle/inactive mode. UE could try to camp on a carrier with low channel occupancy and RSSI and high RSRQ and RSRP, in order to obtain more chance to access the channel with high channel quality.
 A question whether measurement for RSSI and channel occupancy may increase the power consumption for UE is raised during last meeting. The measurement occasions as SMTC for RSRQ and RSRP and the measurement occasions as RMTC for channel occupancy and RSSI would not cause UE to wake up frequently, as shown in Figure 2. The measurement for RSSI and channel occupancy will not increase the power consumption dramatically.
[image: ]
Figure 2 an example for measurement
From the above analysis, it is reasonable to introduce the measurement metrics such as channel occupancy and RSSI into the cell selection on NR-U.
Proposal 2:  The contention metrics e.g. channel occupancy and RSSI, can be used in the cell selection evaluation on NR-U.
4	Conclusion 
The proposals are as follows:
Observation1: On NR-U, interference and channel contention may cause problems, e.g. hardly receiving the system information and paging message, delay RACH, for UE in idle/inactive mode.
Observation2: RSRQ is not proper as a contention metric to reflect the load and channel access probability for NR-U in idle/inactive mode.
Proposal 1:  A unified design for carrier selection should be used for idle/inactive mode and connected mode on NR-U.
Proposal 2:  The contention metrics e.g. channel occupancy and RSSI, can be used in the cell selection evaluation on NR-U.
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