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1 Introduction 

At RAN2#AH1801, it is agreed that “Dedicated and common reselection priority can be applied in idle. FFS whether the same priority for inactive mode.” In this paper, we discuss the cell re-selection for inactive state and whether to apply the same re-selection priority as in idle mode.

2 Discussions
A UE in the RRC_INACTIVE state performs cell measurement and reselection procedure as in the RRC_IDLE state. If a UE can be configured with dedicated cell reselection priorities upon transition to RRC_IDLE, there is no obvious reason why the same functionality could not be applied also in RRC_INACTIVE state.

Thus, we have the following proposal:

Proposal 1: Dedicated reselection priority can be applied in inactive state.

An FFS left after RAN2#AH1801 is whether cell reselection parameters can be different for RRC_IDLE and RRC_INACTIVE. In particular, it was proposed that the UE should remain in the same RNA as much as possible while in RRC_INACTIVE. If we agree to configure higher reselection priority for frequencies related to the same RNA, different cell reselection parameters for RRC_IDLE and RRC_INACTIVE are required.

Firstly, we may consider the necessity of  configuring higher reselection priority for frequencies related to the same RNA.

When re-selecting to a cell not belonging to the configured RAN-based notification area (RNA), a UE in RRC_INACTIVE notifies the NR RAN of RAN notification area update (RNAU) via a resume procedure. In order to reduce the signaling overhead caused by RNAU, it was proposed to configure higher priority for frequencies related to RNA.

For UEs in inactive, the RAN Notification Area (RNA) is a subset of the registration area of the UE and is either:

· Option 1:List of cells

· Option 2:List of RAN Area IDs, RAN area ID is defined as TAI + RANAC (RAN Area Code)

· Option 3:List of TAIs (core network’s Registration Area for the UE).

According to the above 3 options to define a RNA, we can not see any relationship between the RNA configuration and the frequencies. We may have many different RNA deployments.

Observation 1: There is no direct link between the RNA configuration and the frequencies.

Deployment 1: Cells within a certain frequency belongs to various RNAs.
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Figure 1.Cells within a certain frequency belongs to various RNAs
Assuming the serving cell belongs to RNA 1. If we want to configure higher priority for frequencies related to RNA 1, all the frequencies in Figure 1 will be prioritized. It will be hard to decide the appropriate priority for each frequency. One simple solution is to configure highest priority for all the corresponding frequencies and apply cell-ranking criterion (i.e. R-criterion) to all the cells within f1-f3 to find the best cell. If the best cell belongs to RNA 1, the RNAU procedure is not required. Otherwise, RNAU procedure will be triggered.

For the RNA deployment 1, configuring higher priority for the frequencies related to the same RNA may raise the possibility of re-selecting cells within the same RNA 1, but some cells belonging to  RNA 2/3 are also prioritized unnecessarily. It is still possible for UE to re-select to cells out of  the RNA.

Observation 2: Configuring higher priority for the frequencies related to the same RNA is not useful when cells within each frequency belong to various RNAs since it is still possible for UE to re-select to cell out of the RNA.
Deployment 2: Cells within each frequency belongs to the same RNA.
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Figure 2. Cells within each frequency belongs to the same RNA-example 1
Assuming the serving cell belongs to RNA 1. In this case, f1 will be configured with the highest priority.UE shall perform cell reselection to a cell within f1. RNAU procedure is not required as UE will not move out of the RNA.
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Figure 3. Cells within each frequency belongs to the same RNA-example 2

As shown in Figure 3, cells within all the frequencies in a certain physical domain belong to the same RNA. In this case, all the frequencies will be prioritized. If the highest priority is configured, a large quantities of cells will be ranked based on the R-criterion resulting in low efficiency of cell reselection.

Observation 3: When cells belonging to a large number of frequencies are configured within the same RNA, configuring higher priority for all the frequencies related to the same RNA may reduce the efficiency of cell reselection. 

In addition, the goal of the cell selection and reselection is to find cells with good RX level and quality. If the RX level and quality of a neighbouring cell out of the RNA is far better than that of the cells within the same RNA, the signaling overhead caused by RNAU is acceptable.

Observation 4: When the RX level and quality of neighbouring cells out of the RNA is far better than that of the cells within the same RNA, the signaling overhead caused by RNAU can be accepted.

Based on the above analysis, we think it is unnecessary to configure higher priority for frequencies related to the same RNA as the serving cell.

Besides, we have not found any other requirements to configure different cell reselection parameters for idle mode and inactive state. We have the following proposal:

Proposal 2: The same cell reselection priority as in idle mode should be applied to inactive state.

3 Conclusion

Based on all the analysis above, we have the following observations and proposals:

Observation 1: There is no direct link between the RNA configuration and the frequencies.

Observation 2: Configuring higher priority for the frequencies related to the same RNA is not useful when cells within each frequency belong to various RNAs since it is still possible for UE to re-select to cell out of the RNA.
Observation 3: When cells belonging to a large number of frequencies are configured within the same RNA, configuring higher priority for all the frequencies related to the same RNA may reduce the efficiency of cell reselection. 

Observation 4: When the RX level and quality of neighbouring cells out of the RNA is far better than that of the cells within the same RNA, the signaling overhead caused by RNAU can be accepted.
Proposal 1: Dedicated reselection priority can be applied in inactive state.

Proposal 2: The same cell reselection priority as in idle mode should be applied to inactive state.
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