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1 Introduction
In the January RAN1 NR Ad-Hoc meeting, the followings are agreed on the mobility RS. 

	Agreements:
· 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

· For CONNECTED mode RRM measurement for L3 mobility, the following RS can be used if needed, in addition to IDLE mode RS:

· FFS: CSI-RS,

· FFS: RS separately designed from CSI-RS

· Note that possibility of multiplexing of wideband RS in SS block is not precluded


In the RAN2#96 meeting, we have agreed the following on CONNECTED-Active mode RRM measurements. 
Agreements for CONNECTED active

1.
RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.

FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied:

(a)
best beam

(b)
N-best beams

(c)
all detected beams

(d)
beams above a threshold

Other options are not precluded.
In the January RAN2 NR Ad-Hoc meeting, we have agreed the following on IDLE mode cell (re)selection. 
Agreements :

1:
LTE cell selection and reselection mechanisms are the baseline for NR.

2:
In multi-beam operations, measurement quantity of a cell is derived amongst the beams corresponding to the same cell.

FFS how to derive the cell level measurement quantity from multiple beams (may or may not be different from CONNECTED).

In this contribution, we will discuss IDLE mode mobility, considering RAN1 agreements on mobility RSs on IDLE and CONNECTED mode UE. 
2 Beamformed NR IDLE mode RS
Considering single-beam based NR system, NR IDLE mode RS (such as SS or DM-RS for PBCH) will be broadcasted on the single-beam and its measurement and cell ranking would be possible as the same as LTE. 
 However, considering multi-beam based NR system, NR IDLE mode RS also needs to be beamfored, in order to achieve the similar coverage with the narrow-beamformed data beams. Therefore, it is preferred to have the beamformed IDLE mode RS, for multi-beam based NR system. 
Observation 1: NR IDLE mode RS needs to be beamformed for multi-beam based NR system. 

And also, if the NR IDLE mode RS is beamformed, it is consistent with our previous agreements on IDLE mode mobility, to ‘derive measurement quantity of a cell amongst the beams’. 
3 IDLE mode measurement framework
In NR IDLE mode, Beamformed IDLE mode RS should be transmitted using beam sweeping, in order to cover all directions and cell coverage. Therefore, UE can be able to distinguish different beams transmitting IDLE mode RS with different beam directions. 
Using such multi-beam measurements, IDLE mode UE can derive measurement quantity of a cell. Since we have already agreed to have common measurement framework for CONNECTED mode, there is no problem of using the same measurement framework to be used for IDLE mode. Therefore, we propose to have the same framework for both IDLE and CONNECTED mode, although some parameters, filtering mechanism, and types of RSs are different. Figure 1. shows an example of IDLE mode measurement framework, which is the same as in the RRM measurement. 
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Figure 1. An example of measurement framework for IDLE mode mobility
Proposal 1: In the NR IDLE mode, measurement quantity of a cell must be derived amongst beams, using                        the same framework as in the RRM measurement. (FFS how to derive the cell quality.)
4 Samples for IDLE mode RS measurement. 
Currently LTE does not have any filtering mechanism for IDLE mode mobility. LTE only requires for a UE to make cell reselection decisions based on at least 2 samples that are a DRX cycle apart. 
Since there could be number of beamformed IDLE mode reference signals, it is desirable to require more than one sample for cell reselection decisions, as in LTE. 

Moreover, we may discuss whether filtering mechanism can be introduced for NR IDLE mode mobility or not. If such filtering mechanism is introduced, the IDLE mode measurement framework could be exactly the same as RRM measurement framework. 

Proposal 2: In the NR IDLE mode, at least more than one measurement samples must be considered.  
                   (FFS  filtering mechanism is needed or not)

5 Conclusions
This contribution has reviewed IDLE mode mobility regarding IDLE mode RS decision made by RAN1. Through the contribution, we made the following observation and proposals.
Observation 1: NR IDLE mode RS needs to be beamformed for multi-beam based NR system. 

Proposal 1: In the NR IDLE mode, measurement quantity of a cell must be derived amongst beams, using                        the same framework as in the RRM measurement. (FFS how to derive the cell quality.)
Proposal 2: In the NR IDLE mode, at least more than one measurement samples must be considered.  
                   (FFS  filtering mechanism is needed or not)

References
[1] R2-1700605, RRM Measurement Model in NR, Samsung
