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1 Introduction

Regarding the S-Measure definition in NR, there was an initial discussion at the beginning of the WI, and in RAN2#97bis meeting, it was agreed that [1]:
When the serving cell quality is above S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbor cells.
In this contribution, we discuss the remaining issues for S-Measure configuration and additional consideration on S-Measure, and based on the discussion, we also provide our proposals.   
2 Discussion

In current LTE system, the S-Measure is defined when the UE is required to perform measurements. When the RSRP of serving cell is better than the S-Measure configured, the UE is not required to perform any measurements. The detailed definition is as follows [2]:

	s-Measure

PCell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighboring cells. Value “0” indicates to disable s-Measure.


And in NR system, based on the agreements, the same concept is borrowed based on current agreements in RAN2#97bis meeting. 
However, in NR system, currently the NR-SS is used for both IDLE UE and CONNECTED UE, while the CSI-RS is used only for CONNECTED UE, thus, the cell quality could be derived either by NR-SS or CSI-RS for CONNECTED UE. In this case, there are two options for S-Measure configurations for CONNECTED UE:

Option 1: One S-Measure is configured for NR-SS only
For this option, only the S-Measure is configured for NR-SS. In this case, if the cell quality derived from NR-SS is above the S-Measure, based on current concept for S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbor cells.
Option 2: One S-Measure is configured for NR-SS and the other S-Measure is configured for CSI-RS
For this option, two S-Measures are configured for NR-SS and CSI-RS respectively. In this case, if both of the cell qualities are above the threshold, the UE is not required to measure the IDLE RS and CSI-RS for neighbor cells. Or either the cell quality derived from NR-SS or that derived from CSI-RS is above the threshold, the UE should not be required to measure at least the corresponding RS.
From the description of the two above solutions, we can see the differences. For option 1, only the NR-SS related S-Measure is configured to determine whether the UE is required to perform the measurements or not, while for option 2, both NR-SS and CSI-RS related S-Measure should be configured respectively to determine whether the UE is required to perform the measurements or not.

However, based on the previous discussion in RAN1 and RAN2,

Firstly, the NR-SS is configured for both IDLE and CONNECTED UE, while CSI-RS is configured only for CONNECTED UE, therefore, the CSI-RS is not always configured, which means in some cases, option 2 is not applicable;

Secondly, since the NR-SS is configured for both IDLE and CONNECTED, the UE should determine the best cell based on NR-SS. Although in some cases, the cell quality derived from CSI-RS may be not so good, but if the cell quality derived from NR-SS is still above the S-Measure defined, the network could still handle the UE within the same cell with reconfiguring the CSI-RS resources for the UE.

Therefore,

Proposal 1: Only NR-SS S-Measure is configured. When the serving cell quality derived from NR-SS is above S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbor cells.
In NR, since not only cell quality (e.g. RSRP like measurement), but also beam quality will be considered when performing the measurement report and execute the handover procedure the beam related information is also required for measurement report and considered while handover. However, it’s not required for the UE to consider the beam information when triggering the measurement procedure.

One example is that for the serving cell with multiple beams supported, only one very strong beam is detected by the UE while others may be blocked by the buildings, it is possible that the S-Measure defined for cell quality could still be satisfied. However, if the UE moves, the beam recovery could fail and RLF will be triggered because of the single serving beam maintained as indicated in Figure 1. If the UE still only considers the RSRP based S-Measure configured by network, there may be RLF failure or handover failure happened because of the beam failure. Therefore, if the beam related information, e.g. the number of beams, could be considered in the measurement triggering, the case mentioned in the figure could be avoided. 
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Figure 1. The Scenario for New Trigger in NR
Proposal 2: It’s proposed to consider the beam number in addition to the NR-SS S-Measure.
3 Conclusions:

In this contribution, we discuss the additional triggering as well as the measurement event related to beam, and based on the discussion, we also provide our proposals as follows:

Proposal 1: Only NR-SS S-Measure is configured. When the serving cell quality derived from NR-SS is above S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbor cells.
Proposal 2: It’s proposed to consider the beam number in addition to the NR-SS S-Measure.
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