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1. Introduction
In the last RAN3 meeting, it has been agreed to remove the FFS for RAN paging priority in XnAP.

In this contribution, we will further discuss RAN paging priority related issues and provide relevant proposals.

2. Discussion
As has been specified in the TS 23.501[2]:

	For a UE in RRC Inactive state, the NG-RAN determines Paging Priority based on the ARP associated with the QoS Flow as provisioned by the operator policy, and the Core Network Assisted RAN paging information from AMF as described in clause 5.4.6.3.

The CN assisted RAN paging information consists of a service priority (values 1-256) which provides AN with a way to understand how important the downlink signalling is. The AMF derives this service priority based on available information as described above. The method to derive the service priority is implementation depended and can be controlled by operator.

The Core Network may provide the CN assisted RAN paging information to RAN in different occasions, e.g. during downlink N1 and N2 message delivery, etc.


Base on the agreements of SA2 and the analysis above, there’s no divergence that RAN will decide the paging priority itself according to the ARP related information for the incoming data or the service priority provided in downlink N1 and N2 messages.
The existing solution is that the anchor NG-RAN node will generate RAN paging priority when receives the DL data or signallings from CN, the priority will be provided to the neighbor gNB within RNA, and the receiving node will prioritize RAN paging base on such information.
Observation 1: It’s the last serving gNB to decide RAN paging priority base on the CN assistance info and its own policy, and provide the RAN paging priority to the other gNBs within RNA.
Left issues for RAN paging:

How to generate the priority for RAN paging is left to implementation, we see there’re some potential issues in case not all the NG-RAN nodes have the same policy.

Different UEs in the RRC Inactive state may be served by different gNBs and may be allocated with different RNAs, and the RNAs may be overlapped. The following figure shows an example, if the same service of the UEs in different RNAs are assigned with different paging priorities and the paging priorities will be sent to a certain gNB in the overlapping area via RAN Paging message, which may make the scheduling of RAN paging a bit mess in that gNB.  
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Figure 1. Example of different RAN paging policies in different RNAs

This issue will be seriously in case of the gNBs are deployed by multiple venders, thus it’s very important to avoid the confliction between the RAN paging priorities from different anchor gNBs. 
Observation 2: Anchor gNB generate priority for RAN paging and provide it to the neighbor gNBs in RNA may cause the confliction issue, which will make the scheduling of RAN paging in some gNBs mess.

Proposal 1: Confliction between RAN paging priorities from different anchor gNBs should be avoided.

How to solve the issue mentioned above?
A simple solution is not to propagate RAN paging priority in Xn paging message, anchor only provide the assistant info for RAN paging to the neighbor gNBs within the RNA, the receiving node to decide the priority for RAN paging itself base on the info and its own policy. That means each NG-RAN node can decide the RAN paging priority to be used itself.
For DL signalling triggered RAN paging, anchor gNB provides service priority received in the DL signalling in the RAN paging message.
Proposal 2: For DL signalling triggered RAN paging, anchor gNB should provide service priority instead of the RAN paging priority in the RAN paging message, the final priority of RAN paging will be decided by each receiving node(s).

For the DL data triggered RAN paging, anchor gNB provides the ARP associated with the QoS Flow. In case of DL data comes from multiple QoS flows, anchor could provide all of them in Xn, or only provide the most essential one in Xn. 

Proposal 3: For DL data triggered RAN paging, anchor gNB should provide ARP(s) associated with the QoS flow(s) instead of the RAN paging priority in the RAN paging message, the final priority of RAN paging will be decided by each receiving node(s).
As in ARP information, there’re at most 15 values for the Priority Level, it seems not enough to decide the RAN paging priority exactly. To make it robust, maybe some more QoS parameters could be considered, e.g. some info included in Non-dynamic 5QI or Dynamic 5QI could be further considered. Thus it’s proposed to provide all the QoS parameters for the corresponding QoS flow(s) to the other gNBs in the Assistance information. The receiving gNB could decide the final paging priority itself base on the its own policy.
Proposal 4: For DL data triggered RAN paging, corresponding QoS flow parameters could be provided as the assistance info in the RAN paging message. 
Proposal 5: Discuss and agree the Stage 2 TP in section 5.
Proposal 6 Discuss and agree the Stage 3 TP in [4].

3. Conclusion
In this contribution, we discussed the RAN paging priority and provided the following observations and proposals:
Observation 1: It’s the last serving gNB to decide RAN paging priority base on the CN assistance info and its own policy, and provide the RAN paging priority to the other gNBs within RNA.

Observation 2: Anchor gNB generate priority for RAN paging and provide it to the neighbor gNBs in RNA may cause the confliction issue, which will make the scheduling of RAN paging in some gNBs mess.

Proposal 1: Confliction between RAN paging priorities from different anchor gNBs should be avoided.

Proposal 2: For DL signalling triggered RAN paging, anchor gNB should provide service priority instead of the RAN paging priority in the RAN paging message, the final priority of RAN paging will be decided by each receiving node(s).

Proposal 3: For DL data triggered RAN paging, anchor gNB should provide ARP(s) associated with the QoS flow(s) instead of the RAN paging priority in the RAN paging message, the final priority of RAN paging will be decided by each receiving node(s).
Proposal 4: For DL data triggered RAN paging, corresponding QoS flow parameters could be provided as the assistance info in the RAN paging message. 
Proposal 5: Discuss and agree the Stage 2 TP in section 5.

Proposal 6 Discuss and agree the Stage 3 TP in [4].
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5. Text Proposal for TS 38.300
<<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2.2
 Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.

If the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
The last serving gNB may provide a RAN paging priority or some assistance info (e.g. service priority in received in DL signalling, or QoS flow level QoS parameters) or both in the RAN Paging message. The receiving gNB may take the information into account to prioritize the RAN paging.

Upon RAN paging failure, the gNB behaves according to 3GPP TS 23.501 [3].
The AMF provides to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer.

At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in 3GPP TS 23.501 [3].

If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NGAP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.

If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.

A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. When receiving RNA update request from the UE, the receiving gNB may decide to send the UE back to RRC_INACTIVE state, move the UE into RRC_CONNECTED state, or send the UE to RRC_IDLE.
<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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