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1. Introduction
For the content of RAN Paging, the IE Paging Priority is still FF in the XnAP [1].
In this contribution, we will further discuss whether need and how to generate paging priority for RAN paging and provide relevant proposals.

2. Discussion
2.1  Paging Priority 

For CN paging, AMF will provide Paging Priority to RAN to schedule the paging for ECM IDLE mode UEs. Whether need to and how to prioritize the RAN paging for RRC_INACTIVE state is the issue we should focus on.
Same as CN paging, in case of massive UEs in RRC Inactive state are to be paged, NG-RAN node should be able to prioritize the RAN paging, to guarantee the high priority services. If not indicating the paging priority in RAN paging, the neighbor gNBs may not be able to prioritize the paging correctly.
Observation 1: It’s essential to prioritize RAN paging to guarantee the high priority services in case of massive UEs are to be paged at same time.

However, what’s the paging policy should be applied for RAN paging? Should it be aligned with CN paging policy or RAN can decide it itself?

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.
Core Network assisted RAN paging information aids the RAN to formulate a RAN paging policy and strategy in RRC-Inactive state, besides the PPI and QoS information associated to the QoS Flows as indicated in clause 5.4.3.

CN assisted RAN paging information may be derived by the AMF per UE and/or per PDU Session based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, Multimedia priority service), and/or information received from other network functions when downlink signalling is triggered.

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.
Observation 2: For a UE in RRC Inactive state, NG-RAN determines the priority for RAN paging based on ARP associated with the QoS Flow as provisioned by the operator policy when receiving the DL data from CN.
Observation 3: For a UE in RRC Inactive state, CN may provide AN with the CN assisted RAN paging information in DL N1 and N2 messages to understand how important the DL signaling is.
Proposal 1: Include CN assisted RAN paging information (including service priority) in the following DL signallings:
· PDU SESSION RESOURCE SETUP REQUEST

· PDU SESSION RESOU RCE RELEASE COMMAND

· PDU SESSION RESOURCE MODIFY REQUEST

· UE CONTEXT RELEASE COMMAND 

· UE CONTEXT MODIFICATION REQUEST

· DOWNLINK NAS TRANSPORT

Base on the agreements of SA2 and the analysis above, 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.
To our understanding, the service priority received in the DL signalling is not equal to the RAN paging priority. the service priority of the DL signaling and ARP associated info of the incoming DL data are used by RAN to decide the priority of RAN paging, the final RAN paging priority is decided by the serving gNB by the implementation. The serving gNB should prioritize the RAN paging for DL signallings with different service priorities for different Inactive UEs. It should also prioritize the pagings for the new incoming DL data for inactive UEs base on ARP associated information.
Observation 4: Service priority in DL signaling is not equal to the priority to be used for RAN paging.

However, how to prioritize RAN pagings triggered by DL signallings and RAN pagings triggered by incoming DL data? It could be left to implementation, e.g. RAN pagings triggered by DL signallings could be treated with higher priority than DL data triggered RAN pagings.  

Proposal 2: The serving gNB decides the priority for RAN paging, and this will be provided to the neighbor gNBs in the RAN paging message.

Proposal 3: How to balance the priority for RAN paging for DL signallings and DL data is left to implementation.
Proposal 4: Discuss and agree the stage 3 TP for Xn in section 5.

Proposal 5: Discuss and agree the stage 3 TP for NG in [3].
3. Conclusion
In this contribution, we discussed the RAN paging priority and provided the following observations and proposals:
Observation 1: It’s essential to prioritize RAN paging to guarantee the high priority services in case of massive UEs are to be paged at same time.

Observation 2: For a UE in RRC Inactive state, NG-RAN determines the priority for RAN paging based on ARP associated with the QoS Flow as provisioned by the operator policy when receiving the DL data from CN.

Observation 3: For a UE in RRC Inactive state, CN may provide AN with the CN assisted RAN paging information in DL N1 and N2 messages to understand how important the DL signaling is.
Observation 4: Service priority in DL signaling is not equal to the priority to be used for RAN paging.

Proposal 1: Include CN assisted RAN paging information (including service priority) in the following DL signallings:
· PDU SESSION RESOURCE SETUP REQUEST

· PDU SESSION RESOU RCE RELEASE COMMAND

· PDU SESSION RESOURCE MODIFY REQUEST

· UE CONTEXT RELEASE COMMAND 

· UE CONTEXT MODIFICATION REQUEST

· DOWNLINK NAS TRANSPORT

Proposal 2: The serving gNB decides the priority for RAN paging, and this will be provided to the neighbor gNBs in the RAN paging message.

Proposal 3: How to balance the priority for RAN paging for DL signallings and DL data is left to implementation.

Proposal 4: Discuss and agree the stage 3 TP for Xn in section 5.

Proposal 5: Discuss and agree the stage 3 TP for NG in [3].
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5. Text Proposal for TS 38.423
<<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>
8.2.5
RAN Paging

8.2.5.1
General

The purpose of the RAN Paging procedure is to enable the gNB1 to request paging of a UE in gNB2.

The procedure uses non UE-associated signalling.

8.2.5.2
Successful operation
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Figure 8.2.5.2-1: RAN Paging: successful operation

The RAN Paging procedure is triggered by gNB1 by sending the PAGING message to gNB2, in which the necessary information e.g. UE Paging Identity should be provided.

The Paging Priority IE may be included in the RAN PAGING message, and if present gNB2 may use it to prioritize paging.


The Assistance Data for Paging IE may be included in the RAN PAGING message, and if present gNB2 may use it according to TS 38.300.Editor’s Note:
Details are FFS and depend, among others, on outcome of discussions on which information is contained in the Assistance Data for Paging IE.

8.2.5.3
Unsuccessful Operation

Not applicable.

8.2.5.4
Abnormal Condition

Not applicable.

<<<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.1.1.7
RAN PAGING
This message is sent by the gNB1 to gNB2 to page a UE.

Direction: gNB1 ( gNB2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	UE Identity Index Value
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	UE Paging Identity
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	Paging DRX
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	RAN Paging Area
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	Paging Priority
	O
	
	9.2.x
	
	YES
	ignore

	Assistance Data for Paging[FFS]
	O
	
	
	
	YES
	ignore


Editor’s Note: Message structure and IEs need further checking and completion. Further details FFS. 
<<<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2. x
Paging Priority

This element indicates the paging priority for paging a UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Priority
	M
	
	ENUMERATED (PrioLevel1, PrioLevel2, PrioLevel3, PrioLevel4, PrioLevel5, PrioLevel6, PrioLevel7, PrioLevel8, …) 
	Lower value codepoint indicates higher priority.


<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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