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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The introduction of Radio resource management (RRM) measurements for NR should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced. This document provides an overview of RRM measurement requirements for NR SS blocks.
2 SS Block based RRM measurements for NR
In addition to initial access for cell discovery and connection establishment, measurements for radio resource management (RRM) and mobility are also a fundamental requirement for NR. NR will support multiple types of physical channel measurements, for example cell ID based measurements (e.g. RSRP/RSSI on a (virtual) cell-specific RS) and also beam-based measurements (e.g. RSRP/RSSI on a beam-specific RS) which are utilized for beam-management procedures at the gNB and UE [3]. 
In the NR SI TR the following agreement was reached regarding RRM:
For RRM measurement in NR, DL measurement is supported with the consideration on both single-beam based operation and multi-beam based operation. NR supports cell-level mobility based on DL cell-level measurement (e.g. RSRP for each cell) in IDLE mode UE. Note that IDLE mode refers to a UE state similar to LTE IDLE state, whose exact definition is up to RAN2 and CONNECTED mode refers to a UE state similar to LTE CONNECTED state, whose exact definition is up to RAN2. Also, note that cell refers to NR cell which is tied to a same ID carried by NR-SS. At least NR-SSS is used for DL based RRM measurement for L3 mobility in IDLE mode. For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS. Detection of neighbor cell for measurement is based on NR-SS.

Adaptation and network indication of the valid time and frequency resources are supported which may be used for inter-/intra-frequency RRM measurements and reports for ‘CONNECTED’ mode UEs. 

RSRP(s) can be measured from the IDLE mode RS. One RSRP value is measured from the IDLE mode RS per SS block. The measured values are referred to “SS-block-RSRP”. It is RAN1’s understanding that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case, at least in IDLE mode. 

At least one of cell-level and beam-level measurement quantities is supported for RRM reporting.
In addition in the NR SI TR the following agreement was reached regarding the SS Block parameters configuration:
A single set of possible SS block time locations is specified per frequency band. The maximum number of SS-blocks within SS burst set may be carrier frequency dependent. The position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks. By default, the UE may neither assume the gNB transmits the same number of physical beam(s), nor the same physical beam(s) across different SS-blocks within an SS burst set. For initial cell selection, UE may assume default SS burst set periodicity which may be frequency band-dependent. At least for multi-beams case, at least the time index of SS-block is indicated to the UE.
For CONNECTED and IDLE mode UEs, NR supports network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection). The 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.
As noted in the TR, IDLE mode RRM measurements are only based on the signals defined within the SS-block (e.g. IDLE mode RS). This is sufficient to support neighbour cell measurements without the need for coordination of the measurement configuration. These signals are also used for obtaining cell-specific time/frequency synchronization as part of initial access procedures and a large periodicity for the IDLE mode RRM measurements may be acceptable to support network energy saving in low-mobility scenarios [4]. However more frequent transmissions of the NR SS blocks may be required to support ongoing tracking by CONNECTED mode UEs in case of higher mobility or to possibly support coarse beam management [3].  
In addition, the frequency location of the SS block for serving and neighbour cells may not be located in the center of the channel bandwidth. As a result to support SS-block based RRM measurements, the SS block frequency location, SS burst set periodicity, and indication of actually transmitted SS blocks within a SS burst set should be UE-specifically indicated to the UE.

The functionality envisioned is similar to the Discovery Reference Signal (DRS) which has been supported by LTE since Rel-12 and comprises a measurement duration (window), timing offset/periodicity (e.g. DMTC), and resource configuration in the case of CSI-RS based measurement.  

Proposal 1: To support SS-block based RRM measurements, the SS block frequency location, SS burst set periodicity, and indication of actually transmitted SS blocks within a SS burst set should be UE-specifically indicated to the UE.

3 Conclusion
This contribution analyzed the requirements for SS block based RRM measurements. The following proposal was made:

Proposal 1: To support SS-block based RRM measurements, the SS block frequency location, SS burst set periodicity, and indication of actually transmitted SS blocks within a SS burst set should be UE-specifically indicated to the UE.
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