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Discussion and Decision
1
Introduction
Two types of RS for RRM measurement in the CONNECTED stated are agreed both at RAN1 and RAN2:

Agreement from RAN1#88:

· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 

· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement

· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 

· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead

· Detection of neighbor cell for measurement is based on NR-SS
Agreement from RAN2#97:

1. An RRC_CONNECTED UE should be able to perform RRM measurements on always on IDLE RS (e.g. synchronization signal).
2. An RRC_CONNECTED UEs should be able to perform RRM measurements on additional RS (e.g. CSI-RS, MRS, etc.).
Agreement from RAN2#97bis:
1
In NR, a measurement object is corresponding to one carrier frequency. 

2
As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)
According to the agreements above, a CONNECTED UE should at least be able to measure the always on NR-SS. In addition, a CONNECTED UE can be configured to measure the additional CSI-RS. The question is whether it’s possible that a CONNECTED UE can be configured to measure only the CSI-RS without performing measurement NR-SS? Or in other words, should the NR-SS be mandatory configured for a CONNECTED UE?  The contribution tries to answer this question.
2
Discussion
1. Measurement on NR-SS for the detection of neighbour cells
According to the agreement from RAN1#88:

 “Detection of neighbor cell for measurement is based on NR-SS”. 
According to the agreement above, the NR-SS should be mandatory measured for a CONNECTED UE for the purpose of neighbour cell detection.
Observation1. The NR-SS should be mandatory measured for the purpose of neighbour cell detection.

2. Measurement on NR-SS for the differentiation of CSI-RS beams from serving and non-serving
Agreement form RAN2#95bis:

UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.
Agreement from RAN1#88bis:

•
Support about 1000 hypotheses provided by NR-PSS/SSS to represent NR physical cell ID for NR-SS design.
•
For Connected mode, CSI-RS are supported to be configured using at least dedicated RRC signaling for DL based RRM measurement for L3 mobility.
· Note that signalling other than dedicated RRC signalling is not precluded

According to the agreements above, RAN2 decides that the UE should be able to distinguish between CSI-RS beams from serving cells and non-serving cells. While RAN1 agrees that at least the CSI-RS can be configured UE-specifically via dedicated RRC signalling. Considering that RAN1 also agreed that physical cell ID will be provided in the NR-PSS/SSS. So from this point of view, the NR-SS should be mandatory measured for the differentiation of CSI-RS beams from serving and non-serving.
Observation2. The NR-SS should be mandatory measured for the differentiation of CSI-RS beams from serving and non-serving.

3. Measurement on NR-SS for determining the timing of neighbour cells
Agreement from RAN1#88bis:

· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.

· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block

· FFS: Note: timing synchronization between CSI-RS and SS block of the cell is assured. Timing synchronization refers to frame/slot/symbol timing.

· NR cell ID for time reference of CSI-RS(s) is informed to the UE

As is known, in LTE, the UE needs to know the timing of neighbour cell to measure CSI-RS since CSI-RS is described with neighbour cell's timing information e.g. periodicity/offset etc. Similarly in NR, to perform measurement on the additional CSI-RS from a particular neighbour cell, the UE should also obtain the timing of the neighbour cell first. And according to the agreement at RAN1#88bis, the time synchronization reference for a CSI-RS can be obtained from an SS block. So from this point of view, the NR-SS should be mandatory measured for the acquisition of the time reference for the CSI-RS.

Observation3. The NR-SS should be mandatory measured for the acquisition of the time reference for the CSI-RS.

4. Measurement on NR-SS for the timing tracking of the serving cell
In LTE, the UE acquires the initial timing synchronization with the serving cell via PSS/SSS. After that, the UE keeps synchronization with the serving cell either via PSS/SSS or CRS. Similarly in NR, after acquiring the initial timing synchronization with the serving cell via NR-SS, the UE should also keep synchronization with the serving cell. Although how to keep synchronization with the serving cell is a more RAN1 issue and up to RAN1’s decision, the most conventional and straightforward way is via the detection of NR-SS. So from this point of view, the NR-SS should be mandatory measured for the timing tracking of the serving cell.
Observation4. The NR-SS should be mandatory measured for the timing tracking of the serving cell.
Given the above observations, the CONNECTED UE should rely on the NR-SS for the purpose of neighbouring cell detection, the differentiation of CSI-RS beams from serving and non-serving, the acquisition of the time reference for CSI-RS and the timing tracking of the serving cell. So from these points of view, the NR-SS should be mandatory configured for a CONNECTED UE. Then the UE can perform measurement on the NR-SS whenever needed for any of the above mentioned purposes.
Proposal1. The NR-SS should be mandatory configured for a CONNECTED UE.
4
Conclusion
The measurement of the NR-SS is discussed in this contribution with the following observations and proposals:
Observations:

Observation1. The NR-SS should be mandatory measured for the purpose of neighbour cell detection.
Observation2. The NR-SS should be mandatory measured for the differentiation of CSI-RS beams from serving and non-serving.

Observation3. The NR-SS should be mandatory measured for the acquisition of the time reference for the CSI-RS.

Observation4. The NR-SS should be mandatory measured for the timing tracking of the serving cell.

Proposals:

Proposal1. The NR-SS should be mandatory configured for a CONNECTED UE.
