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Introduction
In the meeting RAN2#NR-Adhoc held in Vancouver, RAN2 has agreed to use cell selection and reselection rule as a baseline of NR idle and inactive mode. A UE in RRC_IDLE state performs cell reselection based on absolute priority of each frequency. The cell reselection rule differs depending on the absolute priority of frequency of the candidate cell. In this document, we discuss about the cell reselection rule between NR cells from/to LTE cells.
Discussion
A UE in RRC_IDLE performs cell reselection to support its mobility. Performing neighbour cell measurements, if candidate cell is found, the UE evaluates cell reselection criteria according to the frequency priority of its serving cell and the candidate cell, whose value is between 0 and 7. Assuming that basic cell reselection rule of LTE is re-used in NR, we can consider two inter-RAT cell reselection cases between NR and LTE.
1. NR inactive → LTE idle

· When a UE is in inactive mode, resuming the RRC connection is faster and requires less RRC signalling load than establishing initial RRC connection. Also cell reselection from NR inactive to LTE idle may cause tracking area update or RAN area update after camping on the LTE cell, because NR and LTE cells use different tracking area. Therefore, if NR serving cell power quality and LTE candidate cell power quality are different not so much, it is preferred for the UE to stay on NR cell. In order to support this scenario, the network need to adjust the RAT-priority.
2. NR idle ↔ LTE idle

· In early days of NR deployment, number of NR cells might be much fewer than LTE cells. So it is expected that the NR cells might be overloaded easily. In this case, the network may want to control the idle mobility to let UEs reselect on LTE. For the reversed cases, when LTE cells are overloaded, also the network may need to control the RAT-priority between NR and LTE.
According to the two cases described above, for load balancing issue, the network may need to adjust RAT-priority to control idle mobility of the UEs.

Observation 1: The network may need to control RAT-priority for inter-RAT cell reselection between NR and LTE
As LTE and NR network shares frequency bands, the LTE and NR cells may be deployed in same frequency band. So the UE may perform ‘inter-RAT intra-frequency cell reselection’. However, as the UE uses ranking criteria to perform intra-frequency cell reselection as specified in [1], the cells cannot be differentiated even though they are different RAT cells.
Observation 2: UE may detect both LTE cells and NR cells on the same frequency. If UE follows LTE rules, UE will consider both LTE/NR cells as the same reselection priority. Thus, the network cannot differentiate LTE/NR cells on the same frequency in cell reselection.
Following two options can be the solution for inter-RAT cell reselection described above. 
1. Configuration of different frequency priorities
· The network configures different frequency priorities for NR and LTE cells. In other words, frequency priority of NR cells and LTE cells does not overlap. So, only inter-frequency cell reselection occurs between NR and LTE cells. If the network wants to let the idle mode UEs to reselect on LTE, the network allocate higher frequency priority values on LTE frequencies, and allocate lower values on NR cell values. Then the UEs camping on NR cell might treat the LTE cells as on higher priority frequency, inter-RAT cell reselection from NR to LTE will increase.
2. RAT-specific offset in ranking criteria
· RAT-specific offset is provided in ranking criteria. So when the positive RAT-specific offset is provided on NR cells, ranking value of NR cells might increase. As a result, if LTE and NR cells are on the same frequency, inter-RAT intra-frequency and equal priority inter-frequency cell reselection from LTE to NR will increase, vice versa.
Proposal: Consider the following options:

- Option 1: The network configures different frequency priorities for NR and LTE on the same frequency.
- Option 2: For intra-frequency and equal priority inter-frequency cell reselection between LTE and NR, provide RAT specific offset in ranking criteria
Conclusion

In conclusion, we propose the followings: 
Observation 1: The network may need to control RAT-priority for inter-RAT cell reselection between NR and LTE
Observation 2: UE may detect both LTE cells and NR cells on the same frequency. If UE follows LTE rules, UE will consider both LTE/NR cells as the same reselection priority. Thus, the network cannot differentiate LTE/NR cells on the same frequency in cell reselection.
Proposal: Consider the following options:

- Option 1: The network configures different frequency priorities for NR and LTE on the same frequency.
- Option 2: For intra-frequency and equal priority inter-frequency cell reselection between LTE and NR, provide RAT specific offset in ranking criteria
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