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1. Introduction
This contribution discusses several remaining issues regarding the RRM measurements based on SS/PBCH blocks and CSI-RS for L3 mobility. 
2. UE Rx Beams for RRM Measurements
In RAN1 NR_AH#3, the following was agreed:
	[bookmark: OLE_LINK4]Agreements:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS


It was agreed that it’s up to the UE implementation to select a set of Rx beams for the RRM measurements on a carrier. It was understood in the discussion that all beams in a selected set of Rx beams should have similar maximum Rx beamforming gain, in order to provide consistent RRM measurements.
[bookmark: OLE_LINK5]Proposal 1: The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
----------------------------------Text Proposal for Section 5.1.1 and 5.1.2in TS38.214------------------------------
	5.1.1 SS reference signal received power (SS-RSRP)
	Definition
	---omitted

	Applicable for
	---omitted


NOTE 1:	The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
NOTE 3: 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. 
5.1.2 CSI reference signal received power (CSI-RSRP)
	Definition
	---omitted

	Applicable for
	---omitted


NOTE 1:	The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
   NOTE 3: 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. 



3. [bookmark: OLE_LINK7]C-DRX assumption on CSI-RS reception
In RAN1 #90, we have the following agreement on C-DRX UE measurement.
	Agreements:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time
· Note exact definition of C-DRX active time depends on RAN2
· In this context the active time referred by RAN1 relates to the time when UE is monitoring PDCCH in onDuration or due to any timer triggered by gNB activity 
· I.e. when any of ‘onDurationTimer’, ‘drx-InactitivityTimer’ or ’ drx-RetransmissionTimer’ is running
· FFS:
· whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation
· whether UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time


It was agreed that UE is not required to measure CSI-RS for L3 mobility outside the active time when C-DRX configuration is configured for UE. In NR, both CSI-RS configuration and C-DRX configuration are UE-specific and very flexible. Therefore, C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time. 
Proposal 2: C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time. 
[bookmark: OLE_LINK9]--------------------------------------Text Proposal for Section 5.1.6.1.3 in TS38.214---------------------------------------
	If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the Cell_ID of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with the associated SS/PBCH block with respect to [‘QCL-TypeD’].
In a UE is configured with a DRX, the UE may not assume CSI-RS resource for L3 mobility are transmitted outside the active time. 



4. [bookmark: OLE_LINK8]SS-RSSI Measurement BW
In RAN1 #90b, we have the following agreement on RSRQ measurement.
	[bookmark: OLE_LINK3]Agreements:
· CSI reference signal received quality (CSI-RSRQ) is defined as the ratio (N×CSI-RSRP)/ CSI-RSSI, where N is the number of resource blocks in the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]FFS: Additional support of the following. The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the CSI-RSSI measurement BW can be differently configured from the CSI-RS measurement BW.
Agreements:
· Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio N×(SS block RSRP)/(NR carrier RSSI), where N is the number of RB’s of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.
· FFS The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the SS-RSSI measurement BW can be differently configured from the SS measurement BW.


[bookmark: OLE_LINK6]Unlike CSI-RS with flexible BW, the bandwidth of SS block is only 20 PRBs. In RAN #90, it is concluded that multiple SSB based RRM measurement for a WB carrier is not supported in R15. It seems the bandwidth of SSB is not sufficient to reflect the carrier load well, especially when the bandwidth of carrier is large. Therefore, it would be beneficial if SS-RSSI measurement BW could be larger than the SS-RSRP measurement BW. On the other hand, SS-RSSI measurement BW should not exceed the carrier BW due to the fact that the BW out of carrier cannot reflect the cell load. For connected UEs, CSI-RS bandwidth may be indicated in MO. Besides, UEs can sometimes acquire initial active BWP which is equal to bandwidth of CORESET for RMSI from PBCH because a UE may need to read PBCH to obtain SSB index or for other purposes. In this case, the maximum available RSSI measurement BW could include SSB bandwidth, initial active BWP, CSI-RS bandwidth if it is configured in MO, and the bandwidth between them. For an IDLE UE, the initial active DL bandwidth part can be used for RSSI measurement only if UE has acquired information of initial active DL BWP by reading PBCH. However, it is UE implementation that whether IDLE UE read PBCH when performing RRM measurement. Meanwhile, considering more loose requirement for IDLE UE, it is suggested that at most IDLE UE can measure the same bandwidth as RSRP. 
[bookmark: OLE_LINK13]Proposal 3: Connected UE may use larger RSSI measurement BW than for RSRP and the maximum available measurement BW includes SSB bandwidth, initial active BWP, CSI-RS bandwidth if it is configured in MO, and the bandwidth between them. IDLE UE uses the same RSSI measurement BW as RSRP.
--------------------------------------Text Proposal for Section 5.1.3 in TS38.215---------------------------------------
	[bookmark: _Toc492373195][bookmark: _Toc500871213]5.1.3	SS reference signal received quality (SS-RSRQ)
	Definition
	---omitted

	Applicable for
	---omitted


NOTE 1: A connected UE may use larger RSSI measurement BW than for RSRP with the limitation that is does not exceed the bandwidth spanned by SSB, initial active BWP and CSI-RS if it is configured in the measurement object, and the bandwidth between them.
NOTE 2: The number of resource elements within the measurement period that are used by the UE to determine SS-RSSI is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled and the time resource cannot exceed the configured or default time resource above and the frequency resource cannot exceed the defined bandwidth above. 


5. SSB frequency location in PScell
In RAN1 #92, we have following agreements on SSB frequency location.
	Agreements:
· For reception of cell defining SSB from the target PCell, frequency offset is not required. NR only supports cell defining SSBs of PCell that are always on the synchronization signal raster.
· For reception of SSB for the target SCell, frequency offset signaling will be required for SSB not on the synchronization signal raster.
· FFS the case of PScell


For dual connectivity operation, PScell is the cell in which UE performs random access to acquire UL timing and frequency synchronization when performing the reconfiguration with sync procedure. So it is reasonable that SSB at least could be on the sync raster in PScell. Furthermore, it should be allowed that the SSB can be off sync raster in PScell such that it is invisible to IDLE UE. This is useful in some cases, for example when an EN-DC only NR cell and a SA enabled NR cell is deployed simultaneously on the same frequency. In general, a UE performs cell ranking operation first only based on the measurement result, then determines the target cell based on the ranking result and tries to read system information on the selected cell. For the IDLE UE, it cannot know the type of NR cell (i.e. EN-DC only cell or SA enabled cell) until the system information acquisition. If the selected cell is EN-DC only cell, the UE has to try the next candidate cell, which may lead to some issues on power consumption and paging missing. In this case, keeping SSB invisible to IDLE can handle this issue. Hence, we propose:
Proposal 4: Include the following in an LS to RAN2.
· For reception of cell defining SSB from the target PScell, frequency offset is not required. NR only supports cell defining SSBs of PSCell that are always on the synchronization signal raster.
· For reception of SSB for the target PScell, frequency offset signaling will be required for SSB not on the sync signal raster. 
6. Conclusions
The following was proposed above:
[bookmark: OLE_LINK11]Proposal 1: The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
Proposal 2: C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are presented outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time.
Proposal 3: Connected UE may use larger RSSI measurement BW than for RSRP and the maximum available measurement BW includes SSB bandwidth, initial active BWP, CSI-RS bandwidth if it is configured in MO, and the bandwidth between them. IDLE UE uses the same RSSI measurement BW as RSRP.
[bookmark: _GoBack]Proposal 4: Include the following in an LS to RAN2.
· For reception of cell defining SSB from the target PScell, frequency offset is not required. NR only supports cell defining SSBs of PSCell that are always on the synchronization signal raster.
· For reception of SSB for the target PScell, frequency offset signaling will be required for SSB not on the sync signal raster.
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