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1 Introduction

In RAN1#89 meeting, the following agreements and conclusions on measurement based on SS block were achieved [1]:
Agreements:
· RAN1 assumes at least SSS is used for SS block RSRP

· Note that NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS
Conclusions:
· RAN1 should conclude one or multiple SS burst periodicity and the timing for UE RRM measurement per frequency carrier if indicated in the next meeting

In RAN1#88 meeting, the following agreements are made [2]:

Agreements:
· For detecting non-standalone NR cell, NR should support adaptation and network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· For detecting non-standalone NR cell, network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends short measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [20, 40, 80 and 160 ms]  
· FFS other values with consideration for functionalities provided by NR-SS in connected mode
· FFS whether to support NR-PBCH in non-standalone NR cell
In this contribution, we discuss how to handle the power offset between NR-SSS and PBCH-DMRS to use PBCH-DMRS for SS block RSRP. We also provide our views on the remaining issue on one or multiple SS burst periodicity and the timing for UE RRM measurement per frequency.
2 Measurement based on SS block
It was agreed to use NR-SSS for DL based RRM measurement for L3 mobility. Most companies show the sufficient measurement accuracy by using NR-SSS for RRM measurement in previous meetings. In addition to NR-SSS, using DMRS for L3 mobility can improve the measurement accuracy in some scenarios, e.g. when long SS burst periodicity is configured. As DMRS is already agreed in NR for PBCH demodulation, no additional RS overhead is introduced if DMRS is used for L3 mobility. 

In LTE[3], CRS port 0 is mandatory to be used to derive the cell level RSRP and CRS port 1 is optional. Following the same design principle in NR where NR-SSS is mandatory to be used to derive cell level quality for L3 mobility, and UE may optionally use DMRS for PBCH to derive cell level quality. Whether to use DMRS for PBCH is up to UE implementation.
Proposal 1: In addition to NR-SSS, UE may optionally use DMRS for PBCH to derive SS block RSRP as cell level quality for L3 mobility. Whether and how to use DMRS for PBCH is up to UE implementation. 
If PBCH-DMRS is used to derive SS block RSRP, the power offset between NR-SSS and PBCH-DMRS should be considered to provide accurate combination of measurement results from NR-SSS and PBCH-DMRS. For UE during initial access, it requires a fixed power offset to use PBCH-DMRS to derive SS block RSRP. Otherwise, only UE after initial access can use PBCH-DMRS if the power offset is signaled to the UE. In our view, fixed power offset should be supported for UE to use PBCH-DMRS for RRM measurement for L3 mobility.

Proposal 2: NR should support fixed power offset between NR-SSS and PBCH-DMRS to use PBCH-DMRS to derive SS block RSRP for L3 mobility.
3 SS burst set periodicity and the timing for UE RRM measurement
It was agreed that SS burst set periodicity can be configurable for network power saving purposes. Different cells may configure different SS burst set periodicities especially for dense gNB deployments. Three possible options can be used to indicate UE the SS burst periodicity and information regarding measurement timing/duration: 
· Option 1: a single SS burst set periodicity and a single information regarding measurement timing/duration are indicated to UE per frequency.
· Option 2: at most two SS burst set periodicities and two information regarding measurement timing/duration are indicated to UE per frequency. One for the serving cell measurement and the other one is for the non-serving cells.
· Option 3: multiple SS burst set periodicities and multiple information regarding measurement timing/duration are indicated to UE per frequency. Each one can be configured corresponding to a group of cells for UE to measure.
In option 1 and 2, the maximal value of SS burst set periodicity among all different cells or different non-serving cells should be used to indicate to UE. UE may measure a cell with very long periodicity even the SS burst set periodicity is small. This will lead to inaccurate measurement results and require network to configure additional CSI-RS for UE to measure cell with small SS burst set periodicity.

For connected mode UE, it would be beneficial to use option 3 to configure multiple SS burst set periodicity and information regarding measurement timing/duration to UE. For measurement on cells with small periodicities, UE can use relative small periodicity to measure SS burst set and provide accurate measurement report. 
For idle mode UE, it would be simple to use option 1 or 2 to use one SS burst set periodicity and one information regarding measurement timing/duration, as the measurement accuracy for idle mode UE is different with that for connected UE. Compared with option 1, option 2 may provide more flexibility and measurement accuracy to UE to measurement serving cell. 
Proposal 3: NR should support to indicate multiple SS burst set periodicities and information regarding measurement timing/duration to connected mode UE.

Proposal 4: NR should support to indicate one SS burst set periodicity and one information regarding measurement timing/duration for all cells or non-serving cells to idle mode UE.
4 Conclusions

This contribution has provided our view on the remaining issues of measurement based on SS block. The following observations and proposals have been made: 
Proposal 1: In addition to NR-SSS, UE may optionally use DMRS for PBCH to derive SS block RSRP as cell level quality for L3 mobility. Whether and how to use DMRS for PBCH is up to UE implementation. 
Proposal 2: NR should support fixed power offset between NR-SSS and PBCH-DMRS to use PBCH-DMRS to derive SS block RSRP for L3 mobility.
Proposal 3: NR should support to indicate multiple SS burst set periodicities and information regarding measurement timing/duration to connected mode UE.

Proposal 4: NR should support to indicate one SS burst set periodicity and one information regarding measurement timing/duration for all cells or non-serving cells to idle mode UE.
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