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1 Introduction

In previous NR Ad Hoc meeting, there was some discussion on IDLE/INACTIVE UE mobility. Some agreements have been reached as follows:
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.
Agreements

1:  As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2:  Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3:  Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

In this contribution, we further provide our view on IDLE/INACTIVE UE operation, and present our proposals for those aspects in NR.
2 Discussion

2.1 Deriving the Cell Quality

Currently, as agreed in RAN2, the UE in NR system will camp on the best cell via cell selection/reselection procedures which is quite similar as it is in LTE. The intention is to reduce the possibility of handover when the UE is entering CONNECTED, which could minimize the context moving between gNBs. In LTE, the measurement results of CRS will be considered when the UE is determining the best cell for camping. However, in NR, since the cell, especially the cell in high frequency, is consisted by a group of beams, therefore, the beams in the cell should be considered when performing the measurements.

As agreed in Ad Hoc meeting, the measurement quality should be derived from the beams belonging to the same cell. And also in previous discussion for CONNECTED RRM measurement, several options are mentioned for deriving the cell quality as follows:

a/ best beam
b/ N best beams
c/ all detected beams
d/ beams above a threshold.
In our understanding, the above options could also be considered when the IDLE/INACTIVE UE is performing cell selection/reselection and same mechanism can be reused when deriving the cell level measurement quantity from multiple beams. Furthermore, on top of the method for selecting the beams, the calculation mechanism for deriving the cell quality should also be defined especially for cell selection/reselection. The calculation results may make a great difference if the calculation mechanism is purely up to UE implementation, thus the behavior of cell selection/reselection may be diverse. Therefore, 
Proposal 1: RAN2 needs to determine the beam selection mechanism which is aligned with the way used in CONNECTED mode, and define the function to derive the cell quality in the specification. 

As mentioned in previous section, there might be the specific beam e.g. the best beam, or the combination of set of beams for indicating the cell quality as indicated in Figure 1. However, since the IDLE/INACTIVE UE still needs to select the best cell which could make the UE stay as long as possible, only the best beam may not be sufficient for cell selection/reselection. One option for ranking the cell quality could be that the UE detects the qualified beams satisfying the transmission requirements for the UE, and perform the cell ranking based on the number of qualified beams. 
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Figure 1a. Specific Beam for Measurement           Figure 1b. Set of Beams for Measurement
Proposal 2: The IDLE/INACTIVE UE should consider the quality of some beams or beams above a threshold in each cell to derive the cell quality.
Since the beam quality could also be obtained when we calculate the cell quality, the UE should be allowed to also obtain and keep tracking on some qualified beams which are above a threshold in the best cell based on ranking results. With this, the UE could perform the beam selection much faster if needed.

Proposal 3: Not only best cell but also some qualified beams in the cell should be obtained and tracked by the UE.

As in LTE, the threshold for starting the measurements on neighbors needs to be configured by the network via system information. However, for minimizing the UE power consumption and number of cell reselection, the quality of beam should also be considered to trigger the measurements on neighbors. Furthermore, the threshold for evaluating whether the beam is qualified or not should also be configured if option d) above is selected for beam selection.
Proposal 4: The cell and beam threshold for starting the cell and beam measurements on neighbors as well as the threshold for evaluating whether the neighbor beam is qualified should be configured by the network. 

2.2 Considering Service/Slice Priority
As in LTE, various services will be supported via the same access network, and Network slice, which is introduced in NR with purpose of meeting the requirements from vertical services with diverse performances e.g. eMBB, URLLC and mMTC services, is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Therefore, as agreed that the services supported in NR network will be broadcasted via system information, e.g. Minimum SI, for assisting UE to access to the network, and the slice ID could be used to identify different services supported by the network. 

Proposal 5: The slice ID could be used to identify which kind of services supported by the network. 

Since one network may support multiple slices in parallel, and for another network, it may also support different slices, the slices supported by several networks may overlapped with each other from service supporting perspective, for example, one URLLC service could be supported by both network A and network B, but identifying by different slice ID and priority. In network A, maybe eMBB service is the top priority, and the URLLC is the second; while in network B, URLLC may have higher priority than eMBB. Therefore, 
Proposal 6: The slice priority should be introduced to identify the processing priority.

On the other hand, in case the UE reselects to another cell which cannot support the services/slices of UE, it’s better for the UE to receive the services/slices information of neighboring cells. Based on this information, the UE could reselect to those cells which are more suitable for camping based on the requirements of its own. For example, if the UE would like to access to MBMS service, it could reselect those neighboring cells supporting MBMS as the first priority.

Proposal 7: It’s proposed for the serving cell to indicate the services/slices information of neighboring cells for UE reselection.
3 Conclusions:

In this contribution, we discuss the issues for IDLE/INACTIVE UE mobility and following proposals are provided:
Proposal 1: RAN2 needs to determine the beam selection mechanism which is aligned with the way used in CONNECTED mode, and define the function to derive the cell quality in the specification. 

Proposal 2: The IDLE/INACTIVE UE should consider the quality of some beams or beams above a threshold in each cell to derive the cell quality.
Proposal 3: Not only best cell but also some qualified beams in the cell should be obtained and tracked by the UE.

Proposal 4: The cell and beam threshold for starting the cell and beam measurements on neighbors as well as the threshold for evaluating whether the neighbor beam is qualified should be configured by the network. 

Proposal 5: The slice ID could be used to identify which kind of services supported by the network. 

Proposal 6: The slice priority should be introduced to identify the processing priority.

Proposal 7: It’s proposed for the serving cell to indicate the services/slices information of neighboring cells for UE reselection.
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