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1 Introduction
This contribution discusses the remaining issues on the measurements for mobility management.
2 CSI-RS configuration parameters
For the CSI-RS configuration parameters, there are miss-alignments among L1 parameters [1] and agreements [2]: 
The L1 parameter ‘Measurement-BW’ represents the frequency bandwidth to measure the CSI-RS for L3 mobility. The L1 parameter [1] indicates that this is configured per carrier. However, the RAN1 agreement [2] indicates that measurement-BW is configured per cell. Since the agreement of the RAN1#91 meeting report represents accurate consensus among RAN1 companies, we propose that this miss-alignment should be resolved and the ‘Measurement-BW’ is configured per cell.
In [2]:
	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


In [1]:
	Measurement-BW
	Mesurement BW for CSI-RS
	　
	　
	UE specific
	38.331
	To be included in CSI-RS-Config-Mobility. Contains: CSI-RS-measurementBW-size and CSI-RS-measurement-BW-start. Configured per carrier.


Proposal 1: The ‘Measurement-BW’ should be configured per cell according to the RAN1#91 agreement from [2]. Send LS to RAN2 to correct the previous discrepancy between L1 parameter [1] and the agreement [2].
The L1 parameter ‘Common-PRB-Grid-offset’ represents information to define common PRB grid for CSI-RS sequence generation. This 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 which is the lowest PRB of the cell-defining SSB. The L1 parameter [1] indicates that this is configured per resource. However, the RAN1 agreement [2] indicates that ‘Common-PRB-Grid-offset’ is configured per cell. Since the agreement of the RAN1#91 meeting report represents accurate consensus among RAN1 companies, we propose that this miss-alignment should be resolved and the ‘Common-PRB-Grid-offset’ is configured per cell.
In [2]:
	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


In [1]:
	Common-PRB-Grid-ofset
	Information to define common PRB grid for CSI-RS sequence generation 
	[0,1,2, …,276*4]
	NA
	UE specific
	38.331
	Contained in CSI-RS-Config-Mobility. Information to define common PRB grid for CSI-RS sequence generation. Configured per resource. 
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
– the reference location is the lowest PRB of the cell-defining SSB


Proposal 2: The ‘Common-PRB-Grid-offset’ should be configured per cell according to the RAN1#91 agreement from [2]. Send LS to RAN2 to correct the previous discrepancy between L1 parameter [1] and the agreement [2].
3 C-DRX UE’s assumption on CSI-RS reception
For C-DRX UE’s assumption on CSI-RS reception, RAN1#91 identified two alternatives as following:
· Alt 1: 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 2: 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. 
Taking into account current DRX operation specified in [3], we would need to understand what the specification impact from above alternatives is.
Alternatively, though we do not have strong view, the following RAN1#90 agreement would be enough for now.
	Agreements:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time
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1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;
3>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer.
1>	else (i.e. not part of the Active Time):
2>	not report CQI/PMI/RI on PUCCH.


4 Measurement with and without intra-frequency measurement gap
For intra-frequency measurement, UE has been allowed to receive PDSCH/PDCCH during the measurement duration in LTE, and the same principle is good to be maintained in NR. However, in case UE conducts Rx beam sweeping for the neighbour cell’s SSB reception, the Rx beam chosen in the SSB OFDM symbols for the mobility measurement may not be suitable for receiving PDSCH/PDCCH from the serving cell. This issue has also been discussed in RAN4, and the RAN4 agreement is such that measurement gap can be introduced for intra-cell mobility as well for supporting inter-BWP SSB measurement and to facilitate UE’s Rx beam sweeping. 
The measurement gap configured for intra-frequency measurement has good use cases, but it seems that throughput loss could be huge especially when the configured SMTC periodicity is short. For example, if SMTC periodicity is 20msec and also measurement gap is configured for the intra-frequency measurement, UE will experience service interruption every 20 msec with 5 msec duration. Hence, it should be also allowed that the UE receives PDSCH/PDCCH during the SMTC, even though the UE is performing Rx beam sweeping. 
This issue can be analysed differently for the two cases: (1) when the network is synchronized; and (2) when the network is not synchronized. In case (1), the UE will still be able to receive PDSCH/PDCCH in the rest of OFDM symbols not being used for the SSB mapping. For this purpose, the SSB set composition indicated for the mobility measurement purpose should be used (not the one configured for the rate matching purpose indicated in RRC/RMSI). In case (2), UE may need to try to receive neighbour cells’ SSBs in those OFDM symbols not used for the serving cell’s SSB transmissions. To allow UE’s Rx beam sweeping, it does not seem to be possible to transmit any PDSCH data during the SMTC when synchronous network is not indicated. Hence, in case (2), it would be proper for the network to configure intra-frequency measurement gap so that the UE treat the entire intra-frequency SMTC duration as measurement gap. 
These observations reveals that having possibility of configuring smaller SMTC duration values than the SSB set mapping duration (i.e, up to 4msec) could help to minimize the service interruption, especially for the intra-frequency measurement case. 
On the other hand, according to RAN1#90 agreements about SSB periodicity, UE may assume different periodicities for the SSB rate matching and the SSB reception (i.e., SMTC periodicity). If the periodicity configured for the rate matching is shorter than the periodicity configured for mobility, some SSB window duration is only configured for the rate matching as shown in Figure 1. In those SSB window durations not belonging to SMTC window durations, UE is not required to perform mobility measurement. Hence, the intra-frequency measurement gap, if configured, should only be applicable to SMTC window durations. 
In order to minimize service interruption and throughput loss, the network may want to operate systems without configuring the intra-frequency measurement gap. The UE assumption with and without measurement gap configuration is illustrated in FIGURE 2. The operation without intra-frequency measurement gap may be feasible if UE can perform measurement and data reception in TDM or FDM manner in the SSB window. For sub6GHz system both TDM and FDM are applicable, but for over6GHz system in which UE Rx beam sweeping is applied, only TDM seems to be a viable option. In addition, the TDM option is only applicable when the network is synchronized. If neighbour cells have different timing than the serving cell, even the TDM option is not viable, and it is likely that the network should configure intra-frequency measurement gap. 
Proposal 3: The SSB rate matching configuration is applicable in SSB sets not belonging to the SMTC window durations. The SSB rate matching configuration may be overridden in the SMTC window durations, if UE is allowed to receive PDSCH in the SMTC window durations (i.e., if intra-frequency measurement gap is not configured). 

FIGURE 1


 


FIGURE 2
5 Conclusion
Proposal 1: The ‘Measurement-BW’ should be configured per cell according to the RAN1#91 agreement from [2]. Send LS to RAN2 to correct the previous discrepancy between L1 parameter [1] and the agreement [2].
Proposal 2: The ‘Common-PRB-Grid-offset’ should be configured per cell according to the RAN1#91 agreement from [2]. Send LS to RAN2 to correct the previous discrepancy between L1 parameter [1] and the agreement [2].
Proposal 3: The SSB rate matching configuration is applicable in SSB sets not belonging to the SMTC window durations. The SSB rate matching configuration may be overridden in the SMTC window durations, if UE is allowed to receive PDSCH in the SMTC window durations (i.e., if intra-frequency measurement gap is not configured). 
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