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1   Introduction
Several priorities are defined for paging in SA2 spec and RAN3 specs. This paper tries to harmonize the priorities for paging.
2   Discussion
Before each PO (paging occasion) starts, RAN/DU may receive paging messages of multiple UEs for this PO, from CN, other NG-RAN nodes, CU and itself. RAN/DU generates paging record from each paging message and tries to multiplex all these paging records into one RRC Paging message and send in the PO. If the capacity of the PO is insufficient to carry all these paging records, low priority paging records would be deferred. The paging priority in NG Paging, Xn Paging and F1 paging are used as priority for this multiplexing.
Observation 1: The Paging Priority in NG Paging, Xn Paging and F1 Paging are used as priority for multiplexing the paging records into one Paging Occasion.

RAN paging and CN paging are delivered in air interface using same RRC message. So, the Paging priority for RAN paging and CN paging should be coded in same way to avoid unnecessary conversion in paging record multiplexing.
Observation 2: RAN paging and CN paging are same RRC message in air interface. So, the Paging priority for RAN paging and CN paging should be coded in same way to avoid unnecessary conversion in paging record multiplexing.

In current CN paging, NR and LTE use same paging priority as below.

	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.


However, in Xn paging, the paging priority is coded as below.

9.2.3.44
RAN Paging Priority
This information element contains an indication of the priority to be considered for the paging request. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RAN Paging Priority
	M
	
	INTEGER (1..256)
	


Proposal 1: Align the name and coding of “RAN Paging Priority” IE in XnAP to NG/S1/F1 “Paging Priority” IE.
The paging priority in NG/F1/Xn is assigned based on the priority of triggering events, which include:

· NGAP signaling 

· NAS signaling

· MT data

· RAN specific events, e.g. SIB modification, EWTS.

For NGAP/NAS signaling triggered RAN paging, SA2 defined “service priority” a.k.a. “Core Network assisted RAN paging information” for RAN to derive Paging Priority, refer to 23.501:
	5.4.6.3
Core Network assisted RAN paging information

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 to 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.


The service priority is implemented as “RAN Paging Priority” by RAN3 in all kind of DL NGAP messages, refer to 38.413:
9.3.3.15
RAN Paging Priority

This IE contains the service priority as defined in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RAN Paging Priority
	M
	
	INTEGER (1..256)
	


To differentiate the “service priority” and “Paging Priority” (for multiplexing purpose), we’d better use different name in XnAP and NGAP. There were also proposals of aligning “service priority” coding to “Paging Priority”, i.e. 8 priority levels. The 256 level NGAP/NAS priority could provide finer information for RAN to decide Paging Priority, at least not harmful. To avoid impact to SA2, we can keep the 256-level service priority coding. 

Proposal 2: Keep the name and coding of “RAN Paging Priority” in NGAP unchanged.
For user data, the paging priority is derived from PPI (Paging Policy Indicator) and QoS profile of the QoS flow. PPI and QoS profile are generated by SMF and sent to NG-RAN via AMF. For CN paging, AMF derives Paging Priority from PPI and QoS. For RAN paging profile, anchor gNB derives Paging Priority from PPI and QoS profile.
Observation 3: For user data triggered paging, Paging Priority is derived from PPI and QoS profile by anchor NG-RAN node for RAN paging, or by AMF for CN paging.
3   Summary

Observation 1: The Paging Priority in NG Paging, Xn Paging and F1 Paging are used as priority for multiplexing the paging records into one Paging Occasion.

Observation 2: RAN paging and CN paging are same RRC message in air interface. So, the Paging priority for RAN paging and CN paging should be coded in same way to avoid unnecessary conversion in paging record multiplexing.

Proposal 1: Align the name and coding of “RAN Paging Priority” IE in XnAP to NG/F1/S1 “Paging Priority” IE.

Proposal 2: Keep the name and coding of “RAN Paging Priority” in NGAP unchanged.

Observation 3: For user data triggered paging, Paging Priority is derived from PPI and QoS profile by anchor NG-RAN node for RAN paging, or by AMF for CN paging.
TP for 38.423 is attached below.
4   TP to 38.423 v1.0.0
=================Start TP==================
8.2.5
RAN Paging
8.2.5.1
General
The purpose of the RAN Paging procedure is to enable the NG-RAN node1 to request paging of a UE in the NG-RAN node2.

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 the NG-RAN node1 by sending the PAGING message to the NG-RAN node2, in which the necessary information e.g. UE RAN Paging Identity should be provided.
If the Paging Priority IE may be included in the RAN PAGING message, the NG-RAN node2 may use it to prioritize paging.

The Assistance Data for Paging IE may be included in the RAN PAGING message, and if present the NG-RAN node2 may use it according to TS 38.300 [9].

If the Assistance Data for Paging IE is included in the RAN PAGING message, the NG-RAN node2 may use it according to TS 38.300 [9].
8.2.5.3
Unsuccessful Operation

Not applicable.
8.2.5.4
Abnormal Condition

Void.
=================Next Change==================

9.1.1.7
RAN PAGING
This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.

Direction: NG-RAN node1 ( NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	UE Identity Index Value
	M
	
	INTEGER (0..63)
	This IE may need to be refined
	YES
	reject

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	INTEGER (0..63)
	This IE may need to be refined
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.3.41
	
	YES
	ignore


=================Next Change ==================

9.2.3.44
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.


=================End TP==================
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