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1. Introduction
The following agreements were made for L3 Mobility and CSI-RS measurements in RAN1#91 [1]:
	RAN1#91

Agreements: When a set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier for a UE in RRC_CONNECTED mode:
· Slots in the RSSI measurement resource are configured by a bitmap with each bit corresponding to each slot of the slots within the SMTC window duration
· Here, the slots are determined based on the SSB numerology
· OFDM symbol level configuration for the configured slots: 
· Configurable with a limited set of ending symbols; the set of symbols in a slot is from symbol 0 to the ending symbol
· No more than 4 values for the end symbol 

Agreements:
· For intra frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled in either RMSI or OSI for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· For inter frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled per frequency, in either RMSI or OSI by the serving cell for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· SMTC window duration:
· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec
· SMTC window timing offset:
· SMTC window timing reference for the timing offset is SFN#0 of the serving cell.
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
· For intra-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms
· For inter-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms.
· SMTC periodicity:
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec

Agreements:
· No QCL indication for multiple SSBs in WB carrier for mobility purpose
· Note that indication for other purposes, e.g., BM is out of scope of the above

Agreements:
· For each CSI-RS resource, at most one associated SSB can be configured 
· If associated SSBs are configured for CSI-RS, maximum N1=96 number of CSI-RS resources can be configured per frequency layer
· M>=1 number of CSI-RS resources per associated SSB can be configured
· If associated SSBs are not configured for CSI-RS, maximum N2>=1 number of CSI-RS resources can be configured per frequency layer
· In this case, UE may assume that the carrier is synchronized with the serving cell.
· FFS UE is not required to perform measurement based on CSI-RS if the corresponding cell ID is not detected

Agreements:
· Support only single port CSI-RS resources for mobility purpose.
· Remove the indication of number of ports from the RRC parameter list.

Conclusion:
· Multiple SSB based RRM measurement for a WB carrier is not supported in R15


Agreements:
· For carriers with SSB, 
· Transmission BW is removed from the RRC parameter set.
· 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

	slotConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
FFS slot offset details (no additional RRC impact)
	Periodicity: {5, 10, 20, 40} msec
Offset: 0, 1, …, P-1 slots, where periodicity P is in terms of slots in the CSI-RS numerology
	Configured per resource

	Sequence-Generation
	Sequence generation parameter for CSI-RS, i.e., scrambling ID
	0-1023
	Configured per resource

	Common-PRB-Grid-offset
	Information to define common PRB grid for CSI-RS sequence generation 
Corresponds to an offset (in terms of number of subcarriers in CSI-RS numerology) between PRB 0 for common PRB  indexing and a reference location (i.e., corresponds to RRC parameter DL-BWP-loc defined for BWP)
– the reference location is the lowest PRB of the cell-defining SSB
	0,1,2, …, >276*4]

	A common value is assigned across all the resources configured for per cell

	Measurement-BW
	Allowed measurement BW for CSI-RS
	BW size: {24, 48, 96, 192, 268} PRBs in CSI-RS numerology
Starting PRB index: {0, 1, …, [251](=274-24+1)]} PRBs with respect to PRB0 in CSI-RS numerology
	A common set of values are assigned across all the resources configured per cell

	Carrier-info
	Provides frequency location information for inter-frequency measurement
	Absolute frequency value, RAN2 to fill in, if not provided elsewhere

	A common value is assigned across all the resources configured for a frequency carrier

	RE-Mapping-Pattern
	RE mapping pattern for a CSI-RS resource
	Adopt the parameter values agreed in BM
	Configured per resource

	Density
	Frequency domain density for the 1-port CSI-RS
	{1,3}
	A common value is assigned across all the resources configured per cell 

	Numerology
	Numerology for CSI-RS
	{15,30,60} for sub6GHz
{60,120,240} for over6GHz
	A common value is assigned across all the resources configured per frequency carrier

	Associated-SSB
	For each CSI-RS resource, at most one associated SSB can be configured
Note: If the associated-SSB is signaled, 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



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


Agreements:
· SS-RSRP is applicable for:
· RRC_IDLE intra-frequency,
· RRC_IDLE inter-frequency,
· RRC_INACTIVE intra-frequency,
· RRC_INACTIVE inter-frequency,
· RRC_CONNECTED intra-frequency,
· RRC_CONNECTED inter-frequency
· CSI-RSRP is applicable for:
· RRC_CONNECTED intra-frequency
· RRC_CONNECTED inter-frequency

Agreement:
· If receiver diversity is in use by the UE, the reported measurement quantity (i.e., SS-RSRP, CSI-RSRP, SS-RSSI, CSI-RSSI, SS-SINR, CSI-SINR) value shall not be lower than the corresponding measurement quantity of any of the individual receiver branches.

Agreement:
· In Rel-15, IMR for SSS based RS-SINR is the RS used for RSRP measurement
· Up to UE implementation to use SSS only or SSS + PBCH DMRS

Agreement:
· In Rel-15, IMR for CSI-RS based RS-SINR for RRM is CSI-RS REs used for the RSRP measurement 

Agreements:
· In Rel-15, different measurement BW for CSI-RSSI than for CSI-RSRP is not supported
· In Rel-15, there is no consensus to support different measurement BW for SS-RSSI than for SS-RSRP 

Agreements:
· NR supports:
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;
-	SFN offset = (SFNPCell - SFNPSCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNPSCell is the SFN of the NR PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.

-	Frame boundary offset = , where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame, from the PSCell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is Ts.

	Applicable for
	RRC_CONNECTED intra-frequency







As shown above, significant progress was made in RAN1#91 for RRM measurements and most open issues were closed. In the following, we discuss the remaining issues of RRM measurement for L3 mobility.

2. NR CSI-RS for RRM Measurement for L3 Mobility
NR CSI-RS for RRM measurements is based on NR CSI-RS for BM configuration framework. For CSI-RS for BM, the parameter CSI-RS-timeConfig contains periodicity and slot offset for periodic/semi-persistent CSI-RS [2]:
· Periodicity: {5, 10, 20, 40, 80, 160, 320, 640} slots
· Slot offset: For CSI-RS periodicity P, the supported offsets are 0…P-1

Depending on the CSI-RS numerology, the maximum CSI-RS measurement periodicity for the CSI-RS numerology   can be as short as 20 ms when SCS=120kHz. 
On the other hand, in RAN1#91, the following agree was made on SSB based RRM measurements:
· SMTC periodicity:
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec

With above agreement, the maximum measurement periodicity for SSB based RRM measurement can be as long as 160ms for all SCSs. It can be much longer than CSI-RS RRM measurements in some SCS. Since UE mobility may be supported by CS-RS based measurements and/or SSB based RRM measurements, it is undesirable to have such large difference in the measurement periodicity.
In addition, RAN1#91 made the following agreements for RLM measurement time configuration, 
Agreements:
· RLM-SSB: value range is 0, 1, …, 63
· RLM-CSI-RS-timeConfig: 
· Periodicity, P: {5ms, 10ms, 20ms, 40ms}
· Slot offset: {0, …, Ps-1} slots
· Where Ps is number of slots within period P in the CSI-RS numerology

Thus, we would like to propose including the maximum periodicity of CSI-RS for RRM measurements at least to the same maximum periodicity as CSI-RS for RLM. One simple way to do that is to reuse the CSI-RS-timeConfig developed for RLM.

Proposal 1. 
· CSI-RS for RRM measurement may reuse the CSI-RS-timeConfig developed for RLM.

3. Conclusion
This paper discusses the remaining issues of the RRM measurements for L3 mobility. We propose the following: 
Proposal 1. 
· CSI-RS for RRM measurement may reuse the CSI-RS-timeConfig developed for RLM.
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