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1. Introduction
It has been agreed by RAN2 that paging is initiated by NR RAN in the RRC_INACTIVE state, as below the details could be found in section 5.5.2 of TR 38.804 [3].
-
RRC_INACTIVE:

-
Cell re-selection mobility;

-
CN – NR RAN connection (both C/U-planes) has been established for UE;

-
The UE AS context is stored in at least one gNB and the UE;

-
Paging is initiated by NR RAN;

-
RAN-based notification area is managed by NR RAN;

-
NR RAN knows the RAN-based notification area which the UE belongs to;

In this contribution, we will further discuss the RAN initiated paging from RAN3 point of view and set some basic principles for RAN initiated paging.
2. Discussion
2.1 Support of RAN initiated Paging

For the definition of RAN notification area, it has been captured in [3] that:

A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, whereupon:
-
a notification area can cover a single or multiple cells, and can be smaller than CN area;
-
a UE does not send any "location update" indication when it stays within the boundaries of the notification area;
-
leaving the area, a UE updates its location to the network.
Observation 1: RAN notification area (RNA) may cover multiple cells from different gNBs, further definition of RNA is pending to RAN2.
As NR RAN knows the RAN-based notification area which the UE belongs to, for a UE in the RRC_INACTIVE state, the serving (anchor) gNB should initiate the RAN paging in the RAN notification area to reach the UE in case the downlink data or signalling comes to the serving (anchor) gNB for the UE. 

Proposal 1: RAN initiated paging procedure should be triggered by the serving (anchor) gNB in case of downlink data or signalling is received from the NGC.
Base on the observation 1, RNA may cover multiple cells across the gNBs, Xn paging procedure should be introduced in order to page the UE in different gNBs within the RNA. 
Proposal 2: Xn Paging procedure should be introduced to page the UE in the different gNBs within the RNA.

2.2 Content of Xn Paging
It has been agreed in RAN2#95:

· For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.
Similar to X2 paging procedure defined for LTE light connection, the paging message to be sent to UE in the radio interface should be generated by each gNB separately base on the content of Xn paging message. 
Similar to X2 Paging in LTE light connection, to support RAN paging in different gNBs within the RNA, the following parameters seems mandatory to be transferred in Xn Paging procedure:
· UE Identity Index Value
· Paging DRX
· UE Paging Identity
· RAN Notification Area
UE Identity Index Value and Paging DRX are used to calculate PO/PF, this is pending to the formula to be defined by RAN2.

UE Paging Identity is used to identify the UE within the RNA, maybe it’s similar to how to define the identity is FFS.

RAN Notification Area is used to notify the neighbor gNBs which cells to page, the IE rely on the final definition of  RAN Notification Area, currently RAN2 has agreed RNA could cover single or multiple cells. 
And some additional parameters could be introduced to further enhance the RAN initiated paging, e.g.

· Paging Priority
· UE Radio Capability for Paging
· Assistance Data for Paging
Paging Priority may be used to prioritize the RAN initiated paging for different UEs, should it be RAN specific priority or align with CN paging priority is FFS, it’s pending to SA2.

UE Radio Capability for Paging may be used by the target eNB to apply specific paging schemes.
Assistance Data for Paging may be used to optimize the RAN initiated paging, e.g. anchor gNB only include one cell in this IE if it knows the location of UE. This is similar to “Assistance Data for Paging” IE used for LTE, but the information is not limited to that.
Above all, we see the content of X2 paging message defined for LTE light connection could be used as the baseline for Xn Paging in NR, however the parameters still need to be further investigated.
Proposal 3: The content of the X2 paging message defined for LTE light connection could be used as the baseline for Xn paging in NR inactive state, the parameters need to be further investigated.

2.3 Handling of RAN Paging failure
In LTE Light Connection, RAN3 discussed the case UE is not reachable by RAN initiate Paging, and agreed to fall back to CN paging in case UE cannot be reached by the RAN initiated paging, the fall back solution has not been finally decided yet.

In NR, RAN2 also discussed the fallback mechanism in RAN2#95 [5] and agreed that:

· The network may release the UE context and without informing the UE
· The network may try to page UEs with CN based paging 
 And also RAN2 agreed the UE is provided with both RAN and CN based paging configurations, the inactive UEs should monitor both RAN and CN paging. That makes the fallback to CN based paging possible in case of UE cannot be reached by RAN initiated paging.
Follow the discussion of RAN2, we could conclude that fall back to CN paging should be supported in case of RAN paging failure (UE is not reachable by RAN initiated paging).
Proposal 4: The network may release the UE context and fall back to CN paging in case UE cannot be reached by the RAN initiated paging.
3. Conclusion
In this contribution we discuss the support of RAN initiated paging to reach the UEs in inactive state, and give the following observations and proposals:
Observation 1: RAN notification area (RNA) may cover multiple cells from different gNBs, further definition of RNA is pending to RAN2.

Proposal 1: RAN initiated paging procedure should be triggered by the serving (anchor) gNB in case of downlink data or signalling is received from the NGC.
Proposal 2: Xn Paging procedure should be introduced to page the UE in the different gNBs within the RNA.

Proposal 3: The content of the X2 paging message defined for LTE light connection could be used as the baseline for Xn paging in NR inactive state, the parameters need to be further investigated.

Proposal 4: The network may release the UE context and fall back to CN paging in case UE cannot be reached by the RAN initiated paging.
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