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Introduction
In last meeting, the issue of RAN area configuration was discussed based on [1]. However, no agreement was achieved. Similar issue was already discussed in LTE, but we see some different factors in NR which may impact the discussion. In this contribution, we continue to discuss this issue in NR.
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As discussed in LTE, two options are proposed to indicate the RAN area,
Option 1, RAN area ID is broadcast by gNB and RAN area ID which UE belongs to is configured via dedicated signalling,
Option 2, a list of cells which belong to the RAN area is configured to UE by dedicated signalling.
One thing we learned from LTE is that RAN area is a UE specific configuration. Considering the velocity and other factors, RAN may configure different UE with different RAN areas even if these UE are in the same cell. Therefore, one gNB may belong to multiple areas.
Observation 1: one gNB may belong to multiple areas.
One different factor between NR and LTE is the System Information framework. Unlike LTE, in NR only the minimum SI is always broadcast, while the on demand SI is transmitted based on request.
In option 1, we should first discuss where to include the RAN area ID. If RAN area ID is included in on demand SI, upon cell reselection each UE in INACTIVE would trigger the SI request procedure, which would result in waste of RACH resource and serious interference. Another issue is the UE can’t pre-obtain the area ID of the target cell if the on demand SI is not broadcast in the target cell during cell reselection. If the UE is about to leave the RAN area, UE can’t perform the RAN area update procedure.
Therefore, it’s more appropriate to include the RAN area ID in the minimum SI.
Observation 2: the RAN area ID should be included in minimum SI in option 1.
According to observation 1 and 2, option 1 requires many bits to indicate the RAN areas the gNB belongs to in minimum SI. The required number of bits may not be a small number considering the number of UEs in one cell. But according to RAN1 design, PBCH in NR may only provide dozens of bits for RRC, which is valuable for essential configuration. There may not be enough room left for RAN area ID.
Option 2 could provide the maximum flexibility that each UE has different RAN area configuration, while it doesn’t require the valuable bits in minimum SI. One disadvantage of option 2 is the large overhead, since the list may include hundreds of cell ids. However, this list is transmitted via dedicated signalling and doesn’t have strict latency requirement. Considering the large amount of signalling in NR, we don’t think it’s a big issue. Therefore, we propose RAN area is configured by a list of cells via dedicated signalling.
Proposal: RAN area is configured by a list of cells via dedicated signalling.
Conclusion
Observation 1: one gNB may belong to multiple areas.
Observation 2: the RAN area ID should be included in minimum SI in option 1.
Proposal: RAN area is configured by a list of cells via dedicated signalling.
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