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Introduction
During the NR study item phase, RAN2 has agreed that the UE in INACTIVE mode is reachable via RAN-initiated paging and CN-initiated paging [1]. If for any reason the RAN-based Notification Area is NOT configured when UE is moved to INACTIVE mode, then the CN Location Area would be the only area configured for paging. In this case, it would be natural that the UE is paged by the CN. However, when both RNA and CN Location Area are there for paging, there are still lack of progress about the interaction between RAN-initiated paging and CN-initiated paging. This contribution discusses such aspects and provides the corresponding proposals. 
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Discussion

2.1
Abnormal scenario

In general, when DL data arrives in the anchor gNB for the UE in INACTIVE mode, the RAN-initiated paging will begin from gNBs in the configured RNA to reach the UE. The abnormal scenario needs to always be handled when the UE is not reachable, i.e., there should an error-handling procedure when the RAN-initiated paging is failed. For example, when gNBs try to page the UE in INACTIVE mode within its configured RNA and if after certain retries/time there is no response from the UE, it would be reasonable to page the UE in a larger area (i.e. the CN Location Area) by the CN-initiated paging, as described in [2]. At this point, the anchor gNB may decide to move the UE into IDLE mode, i.e., inform CN about its unreachability; release the connection between the anchor gNB and CN; DL (if any) data may be deleted (or forwarded back to CN). This is the simplest solution which is well suited to address such rare abnormal cases.
Proposal 1: RAN3 to support fallback to CN-initiated paging with the UE being moved to IDLE mode, if the anchor gNB identifies that a UE is NOT reachable by the RAN-initiated paging.
2.2
Involving CN for Paging
Other than the above abnormal scenario, some companies argued that it may be desirable to get CN involved to do the paging instead of simply relying on the RAN-initiated paging, e.g. when the configured RNA is huge and/or there is no Xn interface between the anchor gNB and some of the gNBs in the RNA as described in [3]. We do not see any critical use case: For example, if the RNA has to be huge, then the CN Location Area and the corresponding update procedure can be assumed for INACTIVE mode without specifically asking CN to jump in (see also related discussion in [4]). But if there are some corner cases identified to involve CN, we would like to discuss the potential options based on proposals in [5]:

A) Use the CN-initiated paging with no assistance information. The gNB requests CN to reach the UE by the CN-initiated paging, however, as no assistance information is provided, the CN would try to page the UE within its whole CN Location Area.
B) Use the CN-initiated paging with assistance information of the configured RNA. Similar to option A with the difference that the gNB provides the information of the configured RNA to the CN so that the CN can page the UE within this RNA region.
C) The anchor gNB gets assistance from CN to page a given UE. Unlike the previous options, the anchor gNB keeps the paging control (thus the RAN-initiated paging is used over the configured RNA) with assistance from the CN to send the paging for a given UE.
Note that the options (A) and (B) are similar to Proposal 1 in [3], i.e., RAN to transfer the paging initiator role to the CN for the UE in INACTIVE mode. The difference between the options (A) and (B) is only an area for which the CN pages.
Note also that here we are NOT considering to involve CN due to the failure of the RAN-initiated paging as in the abnormal scenario. Unlike the abnormal scenario, it is NOT decided that the UE is NOT reachable within the configured RNA. Namely, there is no strong motivation to page the UE in a larger area as in the abnormal scenario and the UE may be reachable within the configured RNA. Therefore, options (B) and (C) are preferable as paging is kept within the configured RNA. Among those, we think that option (C) has an additional benefit since the anchor gNB is in control of the paging (which it is not the case for options (A) or (B) where the paging control is transferred to the CN). As the UE is in INACTIVE mode, when the UE is paged, the UE resumes the RRC connection and the anchor gNB would be notified (either directly or via the UE AS Context fetch request from other gNB). Since for option (C) the paging control is on the anchor gNB, this notification can be used as an indication for the gNB to stop the paging.

Proposal 2: RAN3 to discuss whether scenarios or use-cases are valid for RAN to get CN involved to do the paging.
Proposal 3: If there is a strong justification for CN involvement, RAN3 to agree to keep the paging control in the anchor gNB and to allow assistance from CN to page a UE over the configured RNA, as per option (C).
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Conclusions and proposals

Based on the discussion in the present contribution above we propose: 

Proposal 1: RAN3 to support fallback to CN-initiated paging with the UE being moved to IDLE mode, if the anchor gNB identifies that a UE is NOT reachable by the RAN-initiated paging.

Proposal 2: RAN3 to discuss whether scenarios or use-cases are valid for RAN to get CN involved to do the paging.
Proposal 3: If there is a strong justification for CN involvement, RAN3 to agree to keep the paging control in the anchor gNB and to allow assistance from CN to page a UE over the configured RNA, as per option (C).
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