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1. Introduction
The following agreements were made for L3 Mobility and CSI-RS measurements in RAN1#92bis [1]:
	Agreements:
Send an LS to RAN4 – R1-1805649, which is approved with final LS in R1-1805760
· RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements and request that RAN4 take the discussion into account in their work.
· Measurement to be reported is the best among the measurements based on each RX beam in the selected set
· Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation with the limitation that the same Rx beam set is used to measure the same carrier
· RAN1 believes the selection and/or definition of the Rx beam for measurement should be determined by RAN4, and have not concluded on a specific proposal.
· The following are related agreement from RAN1 2017 Adhoc #3:
Agreements:
· NR does not support different measurement BWs for SS-RSRP and SS-RSSI for Rel-15.

Agreements:
· For reception of SSB for the target PSCell, frequency indication will be required for SSB not on the synchronization signal raster.
· Send LS to RAN2 (R1-1805651, which is approved and final LS in R1-1805717) and ask RAN2 to provide feedback if any

Conclusion:
· It is up to RAN4 to define associated UE behavior in context of reception of PUSCH/PDSCH during measurements of CSI-RS resource with same/different numerology with PUSCH/PDSCH.

R1-1805696
Agreements:
· For intra-frequency measurement and if measurement gap is not configured, UE is not expected to measure the CSI-RS resources outside the active DL BWP. 

Conclusion:
· It is RAN1’s understandings that UE, which does not support simultaneous reception of multiple numerologies, requires measurement gap configuration in order to perform measurements of the CSI-RS for L3 mobility for intra-frequency measurements when the numerology of CSI-RS resource is different from the active DL BWP numerology.


Agreements:
· For FR1: support alt 1 with total maximum number of CSI-RS for L3 mobility as 64.
· For FR2: Support alt 2.
· Alt 1 & Alt 2
· Alt 1) NR supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)
· Alt 2) NR does not supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

Agreements:
· For intra-frequency measurements, SS-RSSI configured by higher layers is measured with timing reference from serving cell in the frequency layer.
· For inter-frequency measurements, SS-RSSI configured by higher layers is measured with timing reference from any one of the cells in the target frequency layer

R1-1805736
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 assocatedSSB 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.




Most issues of RRM measurements for L3 mobility for Rel-15 were closed. However, there are still some remaining  issues left, some of them are indicated in [2]. In the following, we discuss the remaining issues of RRM measurements for L3 mobility.
2. Discussion
2.1 SFTD measurement 
In the LS (R1-1803600) to RAN1 [3], RAN4 provides the following definition on the SFTD measurement:
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR Cell is defined as comprising the following two components;
-	SFN offset = (SFNPCell - SFNNRCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNNRCell is the SFN of the NR Cell 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, TFrameBoundaryNRCell is the time when the UE receives the start of the radio frame, from the NR Cell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryNRCell) is Ts.

UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation.


	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-RAT



In the definition, it is specially mentioned that “UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation.” The LS does not provide the explanation on why there is a need to compensate the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell. So, we assume it implies there is a measurement timing offset that depends on the timing of the SSBs that are used to obtain the SFTD, and thus the measurement timing offset needs to be compensated in order to obtain the true SFTD. 
Based on the design of the NR SSB, our understanding is that regardless which SSB in an SSB burst is used to determine the radio frame timing (e.g., or  in Figure 1) , the UE should obtain the same SFN and the same timing of the frame boundary, assuming we do not account for the measurement errors, such as UE block drift. Thus, it is unclear to why “UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation”. 



Figure 1. Illustration of the SFTD measurements

Observation 1: Regardless which SSB in an SSB burst is used, the UE should obtain the same SFN and the same start timing of the next frame. 
In addition, in our view the SFTD measurement should also be similar with the RSTD measurement, which is also defined as the relative timing difference between two cells. As shown in the following definition of the RSTD, there is no mention of the compensation for the time difference between the reference signals used for RSTD measurements for the two cells. 
[bookmark: _Toc462755352]Reference signal time difference (RSTD) (TS 36.214)
	Definition
	The relative timing difference between the neighbour cell j and the reference cell i, defined as TSubframeRxj – TSubframeRxi, where: TSubframeRxj is the time when the UE receives the start of one subframe from cell j TSubframeRxi is the time when the UE receives the corresponding start of one subframe from cell i that is closest in time to the subframe received from cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE. 

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



Proposal 1: When responding RAN4 LS (R1-1803600), suggest requesting a clarification on the reason behind “UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation”.

2.2 C-DRX and CSI-RS for L3 mobility [1][2][4][5][7][8][9][11][12][13]
In RAN1 #90, two issues, whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation and whether UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time, were left FFS.
The following different alternatives were discussed in RAN1#92bis without conclusion [2]:
· Alt. 1 No additional clarification of the specification is needed

· Alt 2: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.

· Alt 3: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX. C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and should assume CSI-RS for L3 mobility is configured only within C-DRX UE’s active time.

From the network side, it is obvious preferable to be allowed to transmit or not transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX based on the consideration of implementation flexibility and radio resource usage. If the network is required not transmitting the configured CSI-RS resources for L3 mobility outside the active time, there may be frequent configuration or re-configuration for all UEs. On the other hand, if the network is required always transmitting the configured CSI-RS resources for L3 mobility outside the active time, there may be significant impact on resource usage. Thus, our preference is that “Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.”
From the UE side, we think it can be up to the UE’s implementation on how to deal with the RRM measurements outside the active time of UE configured with C-DRX. The UE may have some intelligent design to make the decision on whether there is a transmission of the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX, and then make the RRM measurements based on the decision; or the UE may simply assume there is no transmission of the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX.
Observation: Either forcing the network to always transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX, or forbidding network to transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX will result in significant impact on either the configuration burden or resource usage deficiency.    
Proposal 2: It will be up to the network on whether to transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX.
Proposal 3: For a UE configured with C-DRX, it is up to the UE on whether try to detect and, if detected, to measure CSI-RS outside the active time of C-DRX.
2. Conclusion
This paper discussed the remaining issues of the RRM measurements for L3 mobility. Based on the discussion, we propose: 
Proposal 1: When responding RAN4 LS (R1-1803600), suggest requesting a clarification on the reason behind the statement “UE shall compensate for the time difference between the moment it received the SSB of PCell and the moment it received the SSB of the to-be-measured NR Cell used for SFTD estimation” in SFTD measurement definition.
Proposal 2: It will be up to the network on whether to transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX.
Proposal 3: For a UE configured with C-DRX, it is up to the UE on whether try to detect and, if detected, to measure CSI-RS outside the active time of C-DRX.
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