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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 L3 mobility requirements for SS block and CSI-RS based measurements.
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 CSI-RS for L3 mobility 
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 SS blocks) and also beam-based measurements (e.g. RSRP/RSSI on CSI-RS) which are utilized for beam-management procedures at the gNB and UE. 
Regarding the association between CSI-RS for RRM measurement and SS Blocks, the following was agreed during RAN1 NR Adhoc #2:

Agreements:

· For QCL, NR supports:

· At least one or two DM-RS antenna port groups per PDSCH 

· FFS other number of groups

· QCL assumption across carriers and bandwidth parts for DL

· FFS details for indication, the applicable RS(s), the applicable QCL parameters, and configurability

· FFS whether or not to have UE assisted management

Since intra- and inter-carrier QCL is supported, the configuration of RRM measurements based on CSI-RS should include a link to a corresponding measurement configuration which is based on SS Blocks which may be configured for the same of different carriers as the one for CSI-RS based measurements [3]. 
Proposal 2: NR supports association of CSI-RS for L3 mobility with SS Blocks on the same or different carriers.

In addition, during RAN1#90, the following working assumption was made regarding CSI-RS resources for L3 mobility:
Working assumptions:
· Design of [1 or 2] port CSI-RS resources for beam management is reused for CSI-RS for L3 mobility
· Values of D for CSI-RS for beam management are reused for CSI-RS for L3 mobility
· FFS: maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE

· For one cell, all CSI-RS resources for L3 mobility are confined to X slot(s)

· FFS: value of X
Since there is a commonality in the design of CSI-RS for beam management and L3 mobility, it should be expected that similar capabilities in terms of the maximum number of CSI-RS resources in total which can be configured for a given UE. As a result, NR should support the same maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE to be the same as for beam management.
Proposal 3: The maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE is the same as for beam management.
4 RSSI measurement details 
In addition to RSRP measurement, RSSI measurement is supported for NR. During RAN1 NR Adhoc #3 the following  agreements were made:
Agreements:
· Study further between the two alternatives on the type of the RSSI measurement resource in time domain: 

· Alt 1: RSSI is measured within the resource without considering whether the resource is DL or UL or both

· Alt 2: RSSI is measured only within the DL part

· Note: UE at least knows that the OFDM symbols corresponding to the SS block locations indicated in the RMSI is for DL

· Note: Identification of the DL part of a slot of a serving/selected cell for the RSRQ measurement purpose, if necessary, will follow the decisions from the control sessions

Considering that NR supports dynamic TDD operation, it is possible that for non-serving cells both DL and UL transmissions could be counted as part of the interference and could be captured as part of the RSSI measurement resources. However, when measuring the serving cell, cross-link interference (CLI) is not relevant since the gNB has full control over the DL/UL resources. In this case, allowing a UE to measure resources outside of the DL part of the slot would result in invalid measurements which the gNB would either need to ignore or potentially erroneously utilize if the gNB is not aware of which resources the UE selected to measure RSSI. 
Proposal 4: At least for serving/selected cell measurements, RSSI is only measured within the DL part (including DL control and data symbols) of a slot.
In RAN1 NR Adhoc #3 multiple alternatives are considered for how to indicate the RSSI measurement resources:

· Study further among the following alternatives on the configurability of the RSSI measurement resource in time domain: 

· Alt a: The resource is predefined in the spec

· Alt b: The resource is explicitly configured in the SI for IDLE mode measurements and in the RRC signaling for CONNECTED mode measurements

· Alt c: UE detects RSSI measurement resource

· Alt d: The resource is implicitly derived by other parameters in SI, e.g., the actually transmitted SS blocks indicated in RMSI

· To down select, consider applicability of these alternatives for inter & intra frequency measurements, IDLE & CONNECTED mode and initial cell selection

For both CONNECTED and IDLE mode UES, how the resources used for RSSI measurement should be explicitly indicated to ensure to appropriate cell selection or mobility operation. In relation with Proposal 4, GC-PDCCH may be further considered as one candidate for this indication since it provides the slot format on a dynamic basis.
Proposal 5: The resources used for RSSI measurements should be explicitly indicated to the UE. The details of signalling for CONNECTED and IDLE mode UEs should be further discussed including potentially determining the DL part of a slot from the GC-PDCCH transmitted by serving/selected cells.
5 Conclusion
This contribution analyzed requirements for measurements for L3 mobility. 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: NR supports association of CSI-RS for L3 mobility with SS Blocks on the same or different carriers.

Proposal 3: The maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE is the same as for beam management.
Proposal 4: At least for serving/selected cell measurements, RSSI is only measured within the DL part (including DL control and data symbols) of a slot.
Proposal 5: The resources used for RSSI measurements should be explicitly indicated to the UE. The details of signalling for CONNECTED and IDLE mode UEs should be further discussed including potentially determining the DL part of a slot from the GC-PDCCH transmitted by serving/selected cells.
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