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1. Introduction
In RAN1NR_AH meeting, the following was agreed: 
	· The following always-on signals are used for RRM measurement for L3 mobility in IDLE mode:
· NR synchronization signal, or
· NR synchronization signal, and additional DM-RS for PBCH if DM-RS is supported for PBCH, or
· Note: How to use DM-RS for RRM measurement is up to UE implementation
· DM-RS for PBCH if DM-RS is supported for PBCH
· Note that down selection will be needed if DM-RS for PBCH is supported
· RSRP(s) can be measured from the IDLE mode RS. 
· One RSRP value is measured from the IDLE mode RS per SS block.
· FFS: UE measures one RSRP value from multiple SS blocks in an SS burst set
· 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.



In this contribution, we further discuss the RS for IDLE mode cell-level RRM measurements, here called IDLE RS.
2. Idle mode Mobility based on SS-block-RSRP measurements
An idle UE may obtain multiple SS-block-RSRP for a cell transmitting multiple SS blocks, with one SS-block-RSRP per detected SS block. In the case of beam sweeping, the different results correspond to different DL beams, i.e. “beam quality”. A cell-level quantity should be obtained from the beam-level quantities, i.e. from the SS-block-RSRPs and/or SS-block-RSRQ (if defined). The idle UE then selects/reselects cells based on the cell-level quantity. A straightforward mapping from beam-level to cell-level quantity is to let the cell-level quantity be represented by the best beam-level quantity, for example cell-RSRP equals highest SS-block-RSRP. However, as proposed in [1], the derivation method from beam-level to cell-level should be configurable by the network, e.g. a threshold on SS-block-RSRP and a maximum number of beams to include in the derivation. For idle mode, such parameters related to cell selection/reselection can be provided in SI (e.g. SIB1 as in LTE). It is beneficial if the same derivation method and parameters can be used in connected and idle.
Proposal 1: The cell-level quantity/quantities (e.g. cell-RSRP and/or cell-RSRQ) used for idle cell selection/reselection are derived from SS-block quantity/quantities (e.g. SS-block-RSRP and/or SS-block-RSRQ), where the derivation method/parameters are configurable in SI.
Adjacent SS blocks in an SS burst could also be used for DL signal repetition (on the same beam), in addition to beam sweeping, for coverage extension. How idle UEs could exploit such repetition should be further considered. Possible approaches include blind detection of repetition level, repetition level indication in SI and neighbor cell repetition information obtained while in connected mode. In these cases, an idle UE can attempt to measure one RSRP value from multiple SS blocks as long as mobility performance is maintained when SS block repetition is not used. 
Proposal 2: RAN1 studies idle mode mechanisms to exploit SS block repetition in adjacent SS blocks for coverage extension, such as blind detection and repetition-level indication in SI.
3. RS for IDLE mode Cell-level RRM measurements (IDLE RS)
In RAN1 NR_AH, the working assumption was made that NR-PSS, NR-SSS and NR-PBCH are time multiplexed. In [2][3][4][5][6], we discuss various aspects of SS blocks, bursts and burst sets. In [2], we propose to use the same bandwidth for NR-PSS and NR-SSS. NR-PBCH, however, may require higher bandwidth. Consequently, we also propose to introduce a DMRS for NR-PBCH [6], here called just DMRS. In order to support multi-antenna transmit diversity for NR-PBCH, the DMRS should support multiple antenna ports. 
Two candidate signals for IDLE RS are NR-SSS and DMRS. One benefit of using NR-SSS is that the energy is concentrated to the same bandwidth that a UE uses for cell-search, which may be beneficial for the UE power consumption. One benefit of using DMRS could be that the energy is spread out over a wider bandwidth, so that a UE could achieve higher single-shot measurement accuracy due to frequency diversity. Hence, the best choice of IDLE RS seems to depend on the scenario and on the UE implementation. Therefore, we propose to leave it up to the UE which signal to use.
Proposal 3:  The following always-on signals are used for RRM measurement for L3 mobility in IDLE mode:
–	NR synchronization signal, and additional DM-RS for PBCH if DM-RS is supported for PBCH, or
•	Note: How to use DM-RS for RRM measurement is up to UE implementation
Since both NR-SSS and DMRS are anyway defined and transmitted for other purposes, there is no additional resource usage coming from the definition of IDLE RS. Since we propose that DMRS, but not NR-SSS, may use multiple antenna ports for supporting transmit diversity, one of the antenna ports may be used for RRM measurements. 
In [7], we discuss RS for CONNECTED mode RRM measurements. It is proposed that CONNECTED mode UEs report measurements based on the IDLE RS proposed above, in addition to measurements on CSI-RS for CONNECTED mode L3 mobility.


4. Conclusions
The following was proposed above: 
Proposal 1: The cell-level quantity/quantities (e.g. cell-RSRP and/or cell-RSRQ) used for idle cell selection/reselection are derived from SS-block quantity/quantities (e.g. SS-block-RSRP and/or SS-block-RSRQ), where the derivation method/parameters are configurable in SI.
Proposal 2: RAN1 studies idle mode mechanisms to exploit SS block repetition in adjacent SS blocks for coverage extension, such as blind detection and repetition-level indication in SI.
Proposal 3:  The following always-on signals are used for RRM measurement for L3 mobility in IDLE mode:
–	NR synchronization signal, and additional DM-RS for PBCH if DM-RS is supported for PBCH, or
•	Note: How to use DM-RS for RRM measurement is up to UE implementation
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