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1      Introduction

At RAN2 NR Ad-Hoc, RAN2 discussed and made some basic agreements regarding cell (re)selection. However some aspects regarding measurements were not discussed and it is FFS how to derive the cell level measurement quality from multiple beams in multi-beam operations. 

In this contribution, we would like to have further discussion on measurement for idle UEs. 
2      Discussion
At RAN2 NR Ad-Hoc, RAN2 made the following agreements on measurements in multi-beam operations [1]:

· 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).
With the following RAN1 agreements [2], it seems L1 performs measurement per beam and informs L3 of the each measured beam quality and how to derive cell-level quality is left to RAN2. 

- 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.

- RSRP(s) can be measured from the additional RS for CONNECTED mobility if such additional RS are defined (note that this is not yet agreed in RAN1).


> FFS: How to derive RSRP value(s) utilizing the antenna ports and resource(s) of the RS.

> FFS: Association of the measured qualities in CONNECTED mode to the “beam quality” in RAN2 agreement in CONNECTED mode.
- Note: It is up to RAN2 how to derive cell-level quality from the measured value(s) for L3 mobility.
Although RAN2 did not indicate possible options on how to derive a cell level measurement quality from multiple beams, we can take the following options into account as identified for RRM measurements for connected UE [3]. 

· Option1: Cell level measured value is equivalent to the best measured beam (best beam option)

· Option2: Cell level measured value is derived from the N best measured beams (N best beams option)

· Option3: Cell level measured value is derived from the N measured beams above a threshold (N beams above a threshold option)

Note we think the option that cell level measured value is derived from all detected beams are quite similar to Option3 since there should be a kind of threshold in order to determine whether it is detected or not. Option1 sounds simple but as shown in [4][5], large fluctuations of the measured signal are observed and it may cause unnecessary measurements on the neighboring cells and cell reselections, which is not good for the idle mode UE power efficiency. We assume for cell reselection N can be configurable by the network and N can be “1” which means Option1 can be also implemented if needed. However for cell selection, the UE should be able to determine the candidate cell to camp on (i.e. based on the strongest cell) without the network assistance information before checking the suitability from the cell. So N should be fixed in the cell selection. We think since cell selection is just for initial state and cell reselections are followed after cell selection, “1” should be sufficient as N value for cell selection. 

[Proposal1]: Cell level quality from the N best beams is applied for cell reselection.

[Proposal2]: N is configurable by the network. 

[Proposal3]: Cell level quality from the best beam is applied for cell selection. 
In LTE, measurement rules can make the idle UE achieve less power consumption by skipping measurements on intra-F and inter-F/RAT neighboring cells (e.g. the UE may skip measurements on neighboring cells if the UE is in the good radio condition enough to the serving cell) [6]. We think such a power saving option should be inherited to NR. 
[Proposal4]: Measurement rules to skip measurement on neighboring cells are applied. 
In LTE, besides normal-mobility state a high-mobility and a medium-mobility state are applicable if the assistance parameters are sent in the system information broadcast of the serving cell. If the UE is in high- or medium- mobility state, the UE applies the speed dependent scaling rules in cell reselection. We think such subdivided UE mobility states bring more optimized cell reselection so it should be inherited to NR. Although we may take new state detection criteria into account for NR, it should be natural to assume LTE state detection criteria as the baseline unless the problem is clearly clarified. 
[Proposal5]: UE mobility states and the corresponding scaling rules are applied in cell reselection.

[Proposal6]: State detection criteria in LTE is the baseline in determination of UE mobility states. 
In general we think the mobility for inactive UEs are quite similar to the one for idle UEs (i.e. cell reselection). So all the above proposals are also applicable to inactive UEs. 

[Proposal7]: Proposal1 to Proposal6 are applicable to both idle and inactive UEs.
3      Conclusions

In this contribution, we made the following proposals on measurements for idle/inactive UEs. 
[Proposal1]: Cell level quality from the N best beams is applied for cell reselection.

[Proposal2]: N is configurable by the network. 

[Proposal3]: Cell level quality from the best beam is applied for cell selection. 
[Proposal4]: Measurement rules to skip measurement on neighboring cells are applied.
[Proposal5]: UE mobility states and the corresponding scaling rules are applied in cell reselection.

[Proposal6]: State detection criteria in LTE is the baseline in determination of UE mobility states. 

[Proposal7]: Proposal1 to Proposal6 are applicable to both idle and inactive UEs.
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