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1 Introduction

In RAN1 NR Adhoc June meeting, the following agreements on measurement based on SS block was achieved [1]:
Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
Agreements:
· A fixed power offset defined in the specification shall be adopted between SSS and PBCH DMRS per frequency band
In this contribution, we further discuss the measurement configuration details, and the RSRP/RSRQ definitions for SS block based measurement.
2 Measurement quality definitions based on SS block
2.1 SS block RSRP definition

Reference signal received power (RSRP) in LTE is defined [2] as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth. For RSRP determination the cell-specific reference signals R0 according to [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

It was agreed that NR-SSS is used to derive SS block RSRP for L3 mobility. In addition, PBCH-DMRS can also be used for SS block RSRP as a fixed power offset between NR-SSS and PBCH-DMRS is known to UE. It is up to UE implementation whether to use PBCH-DMRS for SS block RSRP.
Similar to RSRP definition in LTE, we propose the following SS block RSRP definition in NR:

SS block Reference signal received power (SS block RSRP), is defined as the average over the power contributions (in [W]) of the resource elements that carry NR secondary synchronization signals (NR-SSS) within SS block.

For SS block RSRP determination the secondary synchronization signals according to 3GPP TS 38.211 [3] shall be used. It is up to UE implementation to use demodulation reference signals for physical broadcast channel (PBCH-DMRS) in addition to NR-SSS to determine SS block RSRP based on the fixed power offset between NR-SSS and PBCH-DMRS.

Proposal 1: NR should adopt the above definition of SS block RSRP. 
2.2 SS block RSRQ definition

Reference Signal Received Quality (RSRQ) in LTE is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing reference symbols for antenna port 0 of measurement subframes. 

To provide sufficient measurement quality for RRM measurement, we propose the following SS block RSRQ definition in NR:
Reference Signal Received Quality (RSRQ) in NR 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 shall be made over the same set of resource blocks. 
NR Carrier Received Signal Strength Indicator (RSSI), comprises the average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 
Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing SS block of measurement subframes. 
Proposal 2: NR should adopt the above definition of SS block RSRQ. 
3 SS block measurement configuration 
The SS block based RRM measurement timing configuration (SMTC) includes measurement window periodicity/duration/offset information per frequency carrier. It was agreed that up to two measurement window periodicities can be configured for intra-frequency CONNECTED mode measurement. UE can measure different cell IDs list using different measurement window periodicities. Thus, the SMTC parameters include cell IDs list to identify the cells to use different measurement window periodicities.

As shown in Figure 1, different cells with different SS burst set periodicities can be categorized into the two cell IDs list, e.g. cell list 1 comprises of cell1 and cell2, cell list 2 comprises of cell 3 and cell4. UE can be configured by using two SMTC with two different measurement window periodicities, e.g. 80ms and 20ms respectively for intra-frequency CONNECTED mode measurement.  
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Figure 1. intra- frequency CONNECTED mode measurement
Proposal 3: NR should support to include cell ID list in addition to the measurement window periodicity/duration/offset and per frequency carrier in the SMTC parameters for intra-frequency CONNECTED mode measurement. 
4 Conclusions

This contribution has provided our view on the measurement configuration and quality based on SS block. The following observations and proposals have been made: 
Proposal 1: NR should adopt the following definition of SS block RSRP. 

SS block Reference signal received power (SS block RSRP), is defined as the average over the power contributions (in [W]) of the resource elements that carry NR secondary synchronization signals (NR-SSS) within SS block.

For SS block RSRP determination the secondary synchronization signals according to 3GPP TS 38.211 [3] shall be used. It is up to UE implementation to use demodulation reference signals for physical broadcast channel (PBCH-DMRS) in addition to NR-SSS to determine SS block RSRP based on the fixed power offset between NR-SSS and PBCH-DMRS.

Proposal 2: NR should adopt the following definition of SS block RSRQ. 

Reference Signal Received Quality (RSRQ) in NR 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 shall be made over the same set of resource blocks. 
NR Carrier Received Signal Strength Indicator (RSSI), comprises the average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 
Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing SS block of measurement subframes. 
Proposal 3: NR should support to include cell ID list in addition to the measurement window periodicity/duration/offset and per frequency carrier in the SMTC parameters for intra-frequency CONNECTED mode measurement. 
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