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1 Introduction
In 3GPP TR 38.802, RAN1 specified the following paragraph to define RSs for CONNECTED mode RRM measurement for L3 mobility. 
	6.2.3.1
Synchronization signal and DL broadcast signal/channel structure

NR synchronization signal is based on CP-OFDM. NR defines at least two types of synchronization signals; NR-PSS and NR-SSS. NR-PSS is defined at least for initial symbol boundary synchronization to the NR cell. NR-SSS is defined for detection of NR cell ID or at least part of NR cell ID. The number of NR cell IDs is targeted to be approximately 1000. NR-SSS detection is based on the fixed time/frequency relationship with NR-PSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead. At least, normal CP is supported for NR-PSS/SSS.
One or multiple SS block(s) compose an SS burst. One or multiple SS burst(s) further compose an SS burst set where the number of SS bursts within a SS burst set is finite. From physical layer specification perspective, at least one periodicity of SS burst set is supported. From UE perspective, SS burst set transmission is periodic and UE may assume that a given SS block is repeated with a SS burst set periodicity. Note that NR-PBCH contents in a given repeated SS block may change. 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. If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity. NR supports set of SS burst set periodicity values for adaptation and network indication. 

6.2.3.2
Mobility

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.


According to the above TR, we can find the following observations regarding identities of NR-SS and CSI-RS.

Also, RAN2 specified the following paragraph in 3GPP TR 38.804. 
	9.1
Cell selection

…
In multi-beam operations, measurement quantity of a cell is derived amongst the beams corresponding to the same cell. It is FFS how to derive the cell level measurement quantity from multiple beams, which may or needs not be different for the one in RRC_CONNECTED.
10.1.1.1
Cell reselection

…
In multi-beam operations, measurement quantity of a cell is derived from N best beams corresponding to the same cell where the value of N can be configured to 1 or more than 1.
NOTE 2:
It is FFS on details of filtering to be applied (E.g. for the case N = 1, the best beam is filtered by a single filter as the best beam changes) and whether to only consider beams above a threshold (good beams).


In this contribution, we will discuss IDLE mode mobility, considering RAN1/ RAN2 agreements on NR-SS for IDLE mode UE. 
2 Beamformed NR-SS
Considering multi-beam based NR system, NR-SS also needs to be beamfored, in order to achieve the similar coverage with the beamformed data. Therefore, it is preferred to have the beamformed NR-SS, for multi-beam based NR system. 
According to RAN1 design, NR-SS comprises of three hierarchical units: SS block, SS burst, and SS burst set. Figure 1. shows the architecture of NR-SS. One or multiple SS block(s) compose an SS burst. One or multiple SS burst(s) further compose an SS burst set. The minimum measurement unit of NR-SS is the SS block. 
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Figure 1. Architecture of NR-SS
Therefore, beamformed NR-SS can be transmitted using beam sweeping across NR-SS blocks.

Observation 1: Beamformed NR-SS can be transmitted using beam sweeping across NR-SS blocks.
And at least for NR-SS measurement in IDLE mode, the ‘beam’ in the previous RAN2 agreements corresponds to the ‘SS-block’, which is the unit of NR-SS measurement.
Proposal 1: At least for NR-SS measurement, the ‘beam’ in the previous RAN2 agreements corresponds to the ‘SS-block’, which is the unit of NR-SS measurement.
In order for UE to measure beam sweeped NR-SS and derive reliable and stable cell level measurement, UE needs to consider (averaging) more than one sample per beam. In LTE UE in IDLE mode is required to consider at least two samples to derive cell level measurement. Therefore, NR UE needs to be able to distinguish NR-SS blocks transmitted with the same or different beams. 
Proposal 2: NR UE shall be able to distinguish NR-SS blocks transmitted with the same or different beams, in order to measure at least two samples per ‘SS-block’. 
3 Measurement for IDLE mode cell selection
In TR 38.804, the baseline NR IDLE mode cell selection operation is described based on the LTE procedure. Within the TR, there is the remaining FFS how to derive the cell level measurement quantity from multiple beams, which may or needs not be different for the one in RRC_CONNECTED.
In LTE, the cell selection is mainly up to UE implementation, except UE shall scan all the RF channels and the selected cell meets the cell selection criterion.  Like LTE, it seems unnecessary to mandate the same method for cell quality derivation for cell selection to the method used in CONNECTED mode for HO decisions.  The NR UE shall anyway apply the cell selection criterion and will do its best to find the suitable cell based on the UE implementation specific method used for cell quality derivation. 

Proposal 3: For IDLE mode cell selection, the cell level measurement derivation is up to UE implementation.
4 IDLE mode cell reselection
In TR 38.804, the baseline NR IDLE mode cell reselection operation is described based on the LTE procedure. Moreover, IDLE mode UE will also derive cell quality from N best beams. However, there is the remaining FFS on details of filtering to be applied (E.g. for the case N = 1, the best beam is filtered by a single filter as the best beam changes) and whether to only consider beams above a threshold (good beams). 
In LTE, L3 filtering is not applicable for IDLE mode UE and L1 filtering is implementation issue. The only requirement for the UE is to consider at least two samples per cell. For NR we do not see the need to mandate filtering and just having the same requirement as LTE seems sufficient. 
Regarding the method of beam consolidation (e.g., summation/ averaging) we assume the selected method shall be mandatory for all UEs in CONNECTED mode depending on network configuration. If we have the same selected method for beam consolidation to derive cell quality in IDLE and CONNECTED, it results in reduction of UE implementation complexity to implement different methods. We therefore prefer for IDLE mode to have exactly the same selected method as CONNECTED mode for beam consolidation excluding the L3 filtering. Our preference for the method to consolidate good beams is mentioned in [1].
Proposal 4: For IDLE mode cell reselection, the cell level measurement derivation shall be based on the same method of beam consolidation as CONNECTED mode(i.e., averaging N best beams), without L3 filtering. 
One remaining issue is on what basis the UE selects the good NR-SS blocks (i.e. good beams) for beam consolidation. As mentioned in [1] we prefer the relative offset criteria with respect to the best beam for selecting the good beams for beam consolidation for CONNECTED mode beam measurements. We prefer to align the same criterion for the selection of good NR-SS blocks in IDLE mode with that of the CONNECTED mode. The relative offset (zero or non-zero threshold) can be broadcast in minimum SI, or UE can use the configuration of the previous connected cell (needs further study).

Proposal 5: For IDLE mode cell reselection, the selection of good NR-SS blocks for beam consolidation is based on the relative offset criteria similar to that in CONNECTED mode.

5 Conclusions
Through this contribution, we made the following observation and proposals.
Observation 1: Beamformed NR-SS can be transmitted using beam sweeping across NR-SS blocks.
Proposal 1: At least for NR-SS measurement, the ‘beam’ in the previous RAN2 agreements corresponds to the ‘SS-block’, which is the unit of NR-SS measurement.
Proposal 2: NR UE shall be able to distinguish NR-SS blocks transmitted with the same or different beams, in order to measure at least two samples per ‘SS-block’. 
Proposal 3: For IDLE mode cell selection, the cell level measurement derivation is up to UE implementation.
Proposal 4: For IDLE mode cell reselection, the cell level measurement derivation shall be based on the same method of beam consolidation as CONNECTED mode(i.e., averaging N best beams), without L3 filtering. 
Proposal 5: For IDLE mode cell reselection, the selection of good NR-SS blocks for beam consolidation is based on the relative offset criteria similar to that in CONNECTED mode.
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