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[bookmark: _Toc464256869]Introduction
In RAN1 #91 meeting[1], it has been agreed that CSI-RS resources for RRM measurements can be associated with a SSB.

Agreements:
· For carriers with SSB, 
· Agree on the following table for the CSI-RS configuration parameters:
	Parameter Name
	Description
	Candidate values
	Commonality of the configured value(s) across multiple resources

	Cell_ID
	Physical Cell ID for CSI-RS
	0, 1, …, 1007

	Common value is assigned across all the resources configured for a cell

	Associated-SSB
	For each CSI-RS resource, at most one associated SSB can be configured
Note: If the associated-SSB is signalled, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB
	{0, 1, …, L-1}

	Configured per resource
This field is optional per frequency layer

	QCLed-SSB
	The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
	{yes, no}

	Configured per resource
This field is conditionally indicated if associated-SSB is configured



Agreements:
· Up to RAN2 to indicate to the UE the associated SS block on a carrier for different carrier(s) without SSB

In RAN1 #91 meeting, it has been agreed that the time/frequency synchronization for a serving cell without SSBs is based on the PCell or the pScell.

Agreements:
· The time/frequency synchronization for a serving cell without a SS/PBCH block is based on the PCell or the pScell in the given cell group for the serving cell in Rel-15


In RAN1 #1801 meeting[2], it has been agreed that an UE shall use the timing of serving cell for CSI-RS based measurement if an associated SSB is not configured, and an UE shall use the timing of the cell given by the CellID of the CSI-RS resource configuration for CSI-RS based measurements if an associated SSB is configured. 

Agreements:
· If associated SSB is not configured:
· UE is required to perform measurements based on CSI-RS(s), even if SS/PBCH block(s) with corresponding cell ID are not detected.
· UE shall base the timing of the CSI-RS resource(s) to the timing of the serving cell.
· If associated SSB is configured:
· UE may base the timing of the CSI-RS resource(s) to the timing of the cell, given by the Cell_ID of the CSI-RS resource configuration.
· Additionally, if the associated SS/PBCH block is configured, the higher layer parameter qcled-SSB further indicates whether or not the associated SS/PBCH block and the CSI-RS resource(s) are quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

Conclusion:
· For inter-frequency measurement, associated SSB may or may not be configured for CSI-RS resources.
· No spec impact


In RAN1 #92bis meeting[3], RAN1 has received a LS from RAN2. In the LS, some issues related to the “associated SSB” is proposed as below.
“associatedSSB
If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-Cell Mobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE can’t detect the SS/PBCH block indicated by this associated SSB and cellId. If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell. In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellId in the CSI-RS-CellMobility are not detected.
5 a condition saying that it shall be present if associated SSB is configured. The condition is as follows:
If useServingCellTimingForSync is set to FALSE, this field is mandatory present, otherwise if ssb-ConfigMobility is present, it is optionally present, otherwise, it is absent.”

In RAN1 #92bis meeting, it has been agreed that

Agreements:
· Send Reply LS to RAN2 and inform that agreement 5 of R1-1805264 is not aligned with RAN1 understanding and therefore should be reconsidered.
· It is RAN1 understanding that useServingCellTimingForSync parameter is only applicable for SSB based RRM measurements and should not be coupled with configuration of CSI-RS based RRM measurements. 
· Additionally, the configuration of SSB based RRM measurement should not be a condition for configuring CSI-RS based RRM measurement with associated SSB. 
· In case associated SSB is configured for CSI-RS based RRM measurement, frequency information of the SSB (to be associated with CSI-RS) is required. For example, ssbFrequency in MO.

From RAN1 perspective, the configuration of SSB based RRM measurement should not be a condition for configuring CSI-RS based RRM measurement with associated SSB. And a frequency information of the SSB is required in case associated SSB is configured for CSI-RS based RRM measurement.

In this contribution, some issues related to the “associated SSB” are discussed.

Discussion

CSI-RS based RRM measurement with associated SSB
[bookmark: _GoBack]Based on the agreements, if an associated SSB is configured for CSI-RS based RRM measurement, an UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility. However, it needs to be considered that if the cell indicated by the cellId in the CSI-RS-CellMobility does not have SSBs, how does an UE get the timing for CSI-RS based RRM measurement?
In RAN1 #92 meeting, it has been agreed that in case an associated SSB is configured for CSI-RS based RRM measurement, a frequency information of the SSB (to be associated with CSI-RS) is required. However, considering the issue listed above, it seems indicating only the frequency information of the SSB is not enough as a large number of SSBs of different cells may be located on the same carrier. It is hard for an UE to determine the cell of which the timing shall be utilized. 
Here, we propose some options for this issue.
Proposal 1: For CSI-RS based RRM measurement, if a neighbor cell does not have SSBs and the cell is not synchronized with UE’s serving cells,
Option1. UE does not expect to do the CSI-RS based RRM measurement for the cell.
Option2. To get the timing for CSI-RS based RRM measurement, associated SSB shall be configured for CSI-RS based RRM measurement, and both frequency information and cell information of the associated SSB is required.
And we need to note that in RAN1 #91 meeting, it has been agreed that the timing of a serving cell without SSBs is based on the timing of PCell or pScell in the given cell group in Rel-15. Since the main purpose for measuring the cells without SSBs is to add/release SCells, by further considering the SCells without SSBs must be synchronized with the PCell or the pScell, it seems option1 shall be supported at least in R15.

CSI-RS based RRM measurement without associated SSB
Based on the agreements, if an associated SSB is not configured, an UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell. However, another issue needs to be considered is that if an UE has multiple serving cells and these serving cells are not synchronized, which serving cell shall be used to derive the timing for CSI-RS based RRM measurement?
Here, we also propose some options for the issue.
Option1. PCell shall be utilized
Option2. An indication for the serving cell to be utilized shall be provided to an UE
For option1, it is a simple solution. But it excludes utilizing the timing of other serving cells for CSI-RS based RRM measurement
For option2, an indication for the serving cell to be utilized shall be provided to an UE, and thus, the timing information of any serving cell can be utilized based on the indication. 

Proposal 2: For CSI-RS based RRM measurement, if the associated SSB is not configured, 
Option1. The timing of PCell shall be utilized
Option2. An indication for the serving cell to be utilized shall be provided to an UE

Conclusion
In this contribution, we provide our considerations on the CSI-RS based RRM measurement. Based on the discussion, we have the following proposals

Proposal 1: For CSI-RS based RRM measurement, if a neighbor cell does not have SSBs and the cell is not synchronized with UE’s serving cells,
Option1. UE does not expect to do the CSI-RS based RRM measurement for the cell.
Option2. To get the timing for CSI-RS based RRM measurement, associated SSB shall be configured for CSI-RS based RRM measurement, and both frequency information and cell information of the associated SSB is required.

Proposal 2: For CSI-RS based RRM measurement, if the associated SSB is not configured, 
Option1. The timing of PCell shall be utilized
Option2. An indication for the serving cell to be utilized shall be provided to an UE
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