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1   Introduction
RAN2#95b meeting initially discussed the RRC_IDLE mode mobility in NR and made the following agreements:  
Agreements for IDLE

1
In IDLE mode, UE performs cell selection and reselection on NR Cells.

2
Study how to derive a cell quality based on measurements.

In this contribution, we further discuss cell selection and reselection procedure and some other related issues. 
2   Discussion
2.2   Cell selection and reselection
LTE UEs in RRC_IDLE perform cell selection and reselection based on the acquired cell reselection related system information and decide to camp on a cell based on the measurements results. A simplified LTE cell selection/reselection procedure is illustrated in Fig.1. When the UE is powered on, it searches for a suitable cell of the selected PLMN and chooses that cell to provide available services.   Then the UE detects and evaluates neighbour cells according to cell reselection criteria. 
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Fig. 1 simplified LTE cell selection/reselection procedure
Cell reselection is according to the following principles: 
· Intra-frequency reselection is based on ranking of cells;
· Inter-frequency reselection is based on absolute priorities, i.e. the UE tries to camp on the highest priority frequency which fulfils minimum quality criteria;
· Inter-frequency reselection can also follow redistribution priority;
· There is no need to indicate the neighbour cells lists for UEs to measure; for inter-frequency neighbouring cells, only the carrier frequencies need to be indicated.
Although there are more service types in NR with different design requirements, such as eMBB with very high data rate, URLLC with very low latency and very high reliability and mMTC with very low power consumption, we do not see obvious driving force to change legacy cell selection/reselection procedure for idle UEs, so we have the following proposal:
Proposal 1: Use LTE cell selection/reselection procedure as the baseline for NR.
Cell camping and quality acquisition
For lower-frequency assisted overlaid scenario which is given in Fig.1, having the idle UE camp on the lower-frequency cell can avoid frequent cell reselection and SI acquisition, with the associated power consumptions. This can be realized by configuring the lower frequencies with higher absolute priorities or by configuring layer-specific cell reselection parameters. And UE can derive cell quality based on normal reference signal measurement.
Observation 1: It is possible to make the NR idle UE prioritize camping on the overlaid cell for the lower-frequency assisted scenarios e.g. by indicating the higher absolute priorities towards the lower frequency. And UE can derive cell quality based on normal reference signal measurement.
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Fig. 2 NR overlaid scenario
For the standalone scenario without overlaid lower-frequency layer, as mentioned above, the beamforming technique has to be performed by NR. The detailed beam related reference signal and synchronization system design should be left to RAN1. From RAN2 perspective, generally there are two options for the NR idle UE for camping. 
· Option 1: best beam
In NR high frequency is considered as a significant deployment scenario due to the availability of large bandwidth to fulfil the requirement of high capacity and data rate. Beamforming technique is essential to compensate the large path loss to maintain acceptable cell coverage in high frequency. From cell selection/reselection perspective, something that may be changed is the downlink measurement procedure due to beamforming, as RAN1 has decided to support a downlink multi-beam measurement procedure. Note that with analogue beamforming, a TRP may not transmit all beams at the same time, i.e. the RS in different beams may be transmitted at different points in time, this procedure is called beam sweeping.
In principle, the idle UE could measure multiple downlink beams and based on measurement results, select one or several beams to receive broadcast and paging message. However, due to fast channel variation and to the UE translation and rotation movements, the beam quality may not be stable. In the example illustrated in Fig.2, one TRP can transmit 9 beams to achieve cell coverage and one UE is travelling from left side to right side. In the first beam sweeping occasion after the UE has completed downlink beam measurement, it determines that beam No.3 is the best beam. While in the following beam sweeping occasions, the best beam is beam No.5 and No.7 respectively.
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Fig. 3 best beam selection during several beam sweeping occasions
Hence due to the fact that beam quality may fluctuate heavily, the UE may have different best beam selection results. It would result in idle UEs behaving similar to connected UEs. Clearly this incurs at least the following issues. 
· Very frequent beam reselection due to the relatively narrowed beams. 
· Acquisition of beam-related parameter configuration in order to find and detect the best beam. 
· Option 2: best cell
From RAN2 perspective, based on the measurements of RS of multi-beam for mobility, idle UE could derive beam level measurement results and combine them to derive the cell quality. Instead of one best beam, the combined measurement result from several beams is more stable and UE can perform cell selection and reselection based on this cell level measurement result. This would prevent the idle UE from comparing all beams for cell camping. For beam level measurement selection, similar to cell selection criteria, the beam whose quality is higher than the pre-configured threshold should be chosen and an averaging process could be performed to obtain a combined result. The combination operation can be done after L1 filtering or L3 filtering, and the detailed description can be found in companion paper [1].
Based on the analysis, we make the following proposal. 
Proposal 2: for higher-frequency standalone scenario, the NR idle UE should camp on the best cell according to cell quality based on beam level measurement results whose quality are higher than the pre-configured threshold. 
Other considerations
Compared to the operation for LTE idle UE, there are some modification related to system information for NR idle UE. 
· System information acquisition

As indicated in [2], the NR SI could be classified into minimum SI used for initial access and Other SI transmitted on demand. Since the cell reselection SI would be regarded as Other SI, each time the idle UE finds the stored SI invalid or moves to a new cell, the Other SI acquisition procedure is required. The detailed solution of delivery of Other SI could be found in [2]. 
Proposal 3: The idle UE acquires the cell reselection SI when the stored SI is invalid or when the UE has moved to another cell.
· UE preference for network service

Currently, UE make decision on target cell only depending on the radio condition. However, the UE can make a more sensible decision on target cell taking the factor that network supported feature and service into account, such as D2D, MBMS, at least for inter frequency cell reselection. And it can realize that the UE performs cell selection or reselection according the UE’s preference as well. It means when two or more cells can fulfil the cell selection/reselection criteria simultaneously, UE can choose one cell to camp on according to its service/feature preference.
Proposal 4: RAN2 can study the benefit that the UE can make a more sensible decision on target cell taking the factor that network supported feature and service into account.
3   Conclusion
By analysing cell selection and reselection procedure and related camping issues for idle UE in NR, we have the following observation:

Observation 1: It is possible to make the NR idle UE prioritize camping on the overlaid cell for the lower-frequency assisted scenarios e.g. by indicating the higher absolute priorities towards the lower frequency. And UE can derive cell quality based on normal CRS measurement.

And we made the following proposals:
Proposal 1: Use LTE cell selection/reselection procedure as the baseline for NR.
Proposal 2: for higher-frequency standalone scenario, the NR idle UE should camp on the best cell according to cell quality based on beam level measurement results whose quality are higher than the pre-configured threshold. 
Proposal 3: The idle UE acquires the cell reselection SI when the stored SI is invalid or when the UE has moved to another cell.
Proposal 4: RAN2 can study the benefit that the UE can make a more sensible decision on target cell taking the factor that network supported feature and service into account.
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