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1. Introduction

During previous RAN1 meetings, the following agreements were reached on RRM measurement based on SS blocks.
Agreements:
· At least for inter-frequency measurement, SS block based RSSI measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec

· At least for inter-frequency measurement, SS block based interference measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
Agreements:
· Candidate value(s) for SMTC window duration

· At least 1ms, 5 ms are supported

· FFS other values 

Agreements(RAN1#90bis):
· 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.

Agreements(RAN1#90bis):
· 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.

· 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(RAN1#90bis):

· Default RSSI time-domain measurement resource is supported, where a pre-determined (i.e., fixed in the spec) set of OFDM symbols are used taking into account OFDM symbols associated with detected SSBs

· FFS details

· A set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier by OSI for IDLE, by RRC for CONNECTED. A set of OFDM symbols in the configured slot are used taking into account OFDM symbols associated with detected SSBs.
· This is supported at least for intra-frequency measurement for both IDLE and CONNECTED; and inter-frequency measurement for CONNECTED

· FFS the applicability for IDLE mode inter-frequency measurement
· FFS details

Agreements(RAN1#90bis):
· The single slot format table supports up to two D/U switching points per slot 

· Zero switching point: 14 DL symbols, or 14 unknown symbols, or 14 UL symbols.

· One D/U switching point of all combinations: Start with zero or more DL symbols, end with zero or more UL symbols, and with unknown symbols in between, where there is at least one unknown symbol and one DL or UL symbol.

· Two D/U switching points within a slot: The first 7 symbols start with zero or more DL symbols, ends with at least one UL symbol at symbol #6 with zero or more unknown symbols in between. The second 7 symbols starts with one or more DL symbols and ends with zero or more UL symbols with zero or more unknown symbols in the middle. 

· Note: This single slot slot format table will be captured in RAN1 spec. In Rel.15, RAN1will specify up to X<[256] entries, but the RRC signaling need to consider future compatibility with more entries and from RAN1 perspective, a total of [256] entries in the RRC signalling is necessary (with only X entries specified in Rel-15 in RAN1)

In this contribution, we further discuss the remaing issued on SS-RSRQ and CSI-RS RSRQ definition and SMTC window duration .
This contribution is revision of R1-1718060.
2. Discussion  
Remaining issues on SS-RSRQ and CSI-RS RSRQ definition 
In NR, SS-RSRQ and CSI-RSRQ is defined for the purpose of  reflecting the carrier load and neighboring interference and could be used for one metric of cell selection. 
During last RAN1 meeting, the definition of SS-RSRQ has been discussed and it has been agreed that SS block RSRP and NR carrier RSSI measurement can be made on the same sets of PRBs and it is still FFS whether they could be measured on different sets of PRBs. In our view, it would be necessary to measure SS block RSRP and NR carrier RSSI in different sets of RBs. The reason is firstly the RSSI measured on SS block RBs may not reflect the system load and interference condition caused by unicast PDSCH transmission because of potential frequency aligned SS blocks of neighboring cells. And secondly, as discussed in the last meeting, the network may expect to configure the UE to one BWP that doesn’t contain the measured SS/PBCH block.In this case, it would be better to let the UE to measure NR carrier RSSI within the target or candidate BWPs. Therefore, we propose that for SS-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.
Proposal 1: For SS-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.  
Similarily, for CSI-RSRQ measurement, in order to reflect the real load and the interference of the actural BWP, the measurements in the numerator and denominator can also be made over potentially different sets of resource blocks.
Proposal 2: For CSI-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.
Another dimension for RSSI measurement is the time-domain measurement resource, it is still FFS for the determinition of the set of OFDM symbols for RSSI measurement. As discussed during the previous meetings, the safe method to determine this set of OFDM symbols for RRSI measmurement is based on the detection of SS/PBCH block, i.e., the detected SS/PBCH block symbols, which would be downlink symbols for sure, can be used for RSSI measurement. But as discussed above, RSSI measurement on SS/PBCH block symbols may not accurately reflect the carrier load and interference from neighboring cells. So, it is beneficial if there could be some other additional symbols that could be used for RSSI menasurement. As agreed in control session, the network can use semi-static signaling to indicate the SFI to the UE, therefore the UE can use SFI to determine other DL symbols. Another method can be considerd is that UE determine the additional downlink symbols based on the time location of detected SS block. In this procedure, the UE can assume there exist 0/1/2 DL/UL switching points as agreed in control session during RAN1#90bis meeting. For example, if the detected SS block is within the first-seven symbols or second–seven symbols of one slot, the symbols before the SS block symbols and within the first-seven symbols or second–seven symbols of one slot would be DL symbols for sure.Those additional DL symbols can also be used for RSSI measurement. Based on the discussion,we have the following proposal:
 Proposal 3:The detected SS block symbols can be used for RSSI measurement for SS-RSRQ. In addition, UE could determine additional downlink symbols based on the time location of detected SS block for RSSI measurement.
SMTC window duration 
The SS burts composition has been agreed during NR Ad-hoc 2 meeting, based on the agreements, the maximum time duration that the SS burst occupies may be less than 5ms. For example, when the subcarrier spacing is 15KHz and the maximum number of SS block L =4 or  when the subcarrier spacing is 30KHz and the maximum number of SS block L =8, the SS burst duration would be within 2ms. And when the subcarrier spacing is 30KHz and the maximum number of SS block L =4, the SS burst duration would be within 1ms. Furthermore, the actual transmitted SS block within the SS burst may be less than L thus even less SS burst transmission time may be needed. 
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Figure 2  agreed SS block composition for 15KHz and 30KHz SCS
On the other hand, short measurement duration means less UE’s power consumption for RRM measurement.Therefore, at least for RRM measurement of a synchronized network where the transmission of SS burst are aligned for different cells on one frequency layer, measurement duration short than 6ms can be used. For example, for the case SCS =30KHz and the actual transmitted number of SS block is 2, the 2 SS block can be transmitted within 0.5ms,then 1ms measurement duration may be enough.  
 Therefore, we propose the measurement duration is configurable and can be 1ms,2ms, 3ms, 4ms, 5ms. 
Proposal 4: SMTC window duration can be 1ms,2ms, 3ms, 4ms, 5ms.
3. Conclusions
In this contribution, we discuss the remaing issued on SS-RSRQ and CSI-RS RSRQ definition and SMTC window duration. Based on the above discussons,we have following  proposals: 
Proposal 1: For SS-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.  
Proposal 2: For CSI-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.
Proposal 3:The detected SS block symbols can be used for RSSI measurement for SS-RSRQ. In addition, UE could determine additional downlink symbols based on the time location of detected SS block for RSSI measurement.
Proposal 4: SMTC window duration can be 1ms,2ms, 3ms, 4ms, 5ms.
