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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, including cell ID based measurements and also beam-based measurements which are utilized for beam-management procedures at the gNB and UE.

During RAN1 NR Adhoc #2 the following was agreed regarding the configuration of SS-Block based RRM measurements:
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
The SMTC covers the timing aspects of SS Block based RRM measurements. 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 should also be UE-specifically indicated to the UE.

Proposal 1: To support SS-block based RRM measurements, the SS block frequency location should be UE-specifically indicated to the UE.

3 Measurement of carriers or BWP without SS Blocks
During RAN1 NR Adhoc #2 the following was agreed regarding scenarios for non-contiguous intra-band carrier aggregation:
Agreements:
· Usage scenario #4 in R1-1711795 is supported in the context of non-contiguous intra-band carrier aggregation

· Carrier without SS block can be configured for some UEs

· Send LS to RAN2/4 to tell above agreement/observation in R1-1711824

Based on the above agreement it is possible that for certain UEs a given carrier or bandwidth part (BWP) as discussed in [3]. This is beneficial to reduce the overhead of SS Block transmissions in intra-frequency CA scenarios or to support coexistence of UEs with different maximum bandwidth capabilities. However, this implies that unlike LTE the presence of SS Blocks for measurement on a given carrier or BWP should be UE-specifically indicated as part of the RRM measurement configuration.
Proposal 2: The presence (or absence) of SS blocks on a given carrier or bandwidth part should be UE-specifically indicated to the UE.

4 SINR-based measurements using SS Blocks
In addition to RSRP-based measurements, it is beneficial for cell-selection to consider multiple factors including cell-quality which can take into account factors such as interference. While it is possible for the network to approximate the experienced signal-to-noise-ratio (SINR) at a given UE taking into account the transmissions of neighbour cells, it is more straightforward to have the UE directly measure and report the SINR based on SS Block measurements. It is noted that this functionality has already been introduced for LTE. 
Proposal 3: SINR-based measurements should be supported based on SS Blocks.

5 Conclusion
This contribution analyzed the requirements for SS block based RRM measurements. The following proposals were made:

Proposal 1: To support SS-block based RRM measurements, the SS block frequency location should be UE-specifically indicated to the UE.
Proposal 2: The presence (or absence) of SS blocks on a given carrier or bandwidth part should be UE-specifically indicated to the UE.

Proposal 3: SINR-based measurements should be supported based on SS Blocks.
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