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1   Description
At last SA2 meeting, SA2 agreed solutions in [1] and [2] for the paging prioritization for UEs in inactive state in the following cases:

· Xn/RRC paging triggered by DL signalling (NAS PDU or NGAP message)

· Xn/RRC paging triggered by User data

For Xn/RRC Paging by DL signalling, it is difficult for NG-RAN node to define the right paging strategy in the absence of more 5GC related information related to the UE and/or the PDU session such as the critical level of the MT signalling, the originating Network Function, related DNN, whether MPS is involved, etc..
This is why SA2 agreed in [1] to help the NG-RAN node by delivering the DL signalling to RAN with an indication of priority from 1 to 256 as described in section 5.4.6.2 of TS 23.501:

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. 
We propose to rename service priority into paging priority in our NGAP protocol which is more suitable for RAN (service agnosticity).

This Paging Priority must be included in the DL NAS Transport message (for NAS PDU transfer) and in all incoming messages of NGAP procedures which may be received with in ECM-connected state. The Text Proposal below makes a proposal for a list of such NGAP messages which are impacted.

Proposal 1: include a Paging Priority IE (values 1-256) in DL NAS Transport message and all relevant NGAP initiating messages.

For Xn/RRC Paging by user data, SA2 agreed in [2] a specific scheme for PPD (Paging Policy Differentiation) which avoids gNB to decode and translate the DSCP and keeps this decoding function in UPF only. This has been specified in section 5.4.3.2 of TS 23.501 as follows:
The SMF configures the UPF to put in different QoS flows traffic with different paging differentiation requirements and may indicate over N2 to the RAN the Paging Policy Indicator (PPI) for a QoS flow (QFI) of a PDU session. For a UE in RRC Inactive state the RAN may, based on this PPI indication associated with the QFI of an incoming DL PDU enforce specific paging policies applied in case of RAN paging.

The new SA2 solution for PPD is based on QCI instead and can be described in three steps:

· At PDU session setup, specific QoS flows are created for different DSCP values to differentiate them within the PDU session. For each of those QoS flows, a PPI is indicated (Paging Policy Indicator) by 5GC in the QoS profile;

· Incoming packets at the UPF have DSCP decoded at UPF and mapped onto relevant QoS flow;

· The gNB derives the paging policy of an incoming packet based on the received QFI and corresponding PPI value. 

The following update is needed to TS38.413 to implement the solution:

Proposal 2: include PPI in the QoS profile to enable Paging Policy Differentiation done by NG-RAN for RRC_ inactive state to be aligned with Paging Policy Differentiation in 5GC.

Proposals 1 and 2 are implemented through the Text Proposal for TS 38.413 here-below and the additional TP for 38.423 presented in [3].
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Beginning of Text Proposal to TS 38.413

9.2.1.1
PDU SESSION RESOURCE SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF and is used to request the NG-RAN node to assign resources on Uu and NG-U for one or several PDU Session Resources.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O 
	
	9.3.3.x
	
	YES
	reject

	NAS-PDU
	O [FFS]
	
	9.3.3.4
	
	YES
	reject

	PDU Session Resource to be Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource to be Setup Item IEs
	
	1..<maxnoofPDUSessionResources>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	-
	

	>>S-NSSAI 
	O
	
	9.3.1.35
	
	-
	

	>>PDU Session Setup Request Transfer
	M
	
	9.3.1.11
	
	YES
	ignore


	Range bound
	Explanation

	
	


Next change
9.2.1.3
PDU SESSION RESOURCE RELEASE COMMAND

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF and is used to request the NG-RAN node to release already established PDU Session Resources for a given UE.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O
	
	9.3.3.x
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	PDU Session Resource Release List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Release Item IEs
	
	1..<maxnoofPDUSessionResources>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	<ref>
	
	YES
	reject

	>>S-NSSAI 
	O
	
	9.3.1.35
	
	YES
	reject

	>>PDU Session Release Command Transfer
	M
	
	9.3.1.14
	
	YES
	reject


	Range bound
	Explanation

	
	


Next change
9.2.1.5
PDU SESSION RESOURCE MODIFY REQUEST

Editor’s Note:
Further details FFS.

This message is sent by the AMF and is used to request the NG-RAN node to enable modifications of already established PDU sessions for a given UE.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O
	
	9.3.3.x
	
	YES
	reject

	PDU Session Resource Modify Request List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Modify Request Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>PDU Session Resource Modify Request Transfer 
	M
	
	9.3.1.16
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	-
	

	>>S-NSSAI [FFS]
	O
	
	9.3.1.35
	
	-
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS.


Next change
9.2.2.5
UE CONTEXT RELEASE COMMAND

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to request the release of the UE-associated NG-logical connection over the NG interface.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	CHOICE UE NGAP IDs
	M
	
	
	
	YES
	reject

	>UE NGAP ID pair
	
	
	
	
	
	

	>>UE NGAP ID Pair
	M
	
	9.3.3.3
	
	
	

	>AMF UE NGAP ID
	
	
	
	
	
	

	>>AMF UE NGAP ID
	M
	
	9.3.3.1
	
	
	

	Paging Priority
	O
	
	9.3.1.x
	
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore


Next change
9.2.2.7
UE CONTEXT MODIFICATION REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to provide UE Context information changes to the NG-RAN node.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O
	
	9.3.3.x
	
	YES
	reject

	Security Key
	O
	
	<ref>
	[FFS]
	YES
	reject

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	[FFS]
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	<ref>
	
	YES
	ignore

	UE Security Capabilities
	O
	
	<ref>
	
	YES
	reject

	RRC Inactive Assistance Information
	O
	
	9.3.1.26
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.38
	
	YES
	reject


Next change
9.2.5.2
DOWNLINK NAS TRANSPORT

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF and is used for carrying NAS information over the NG interface.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O
	
	9.3.3.x
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	FFS
	YES
	ignore


Next change
9.3.1.23
QoS Flow Level QoS Parameters

Editor’s Note:
Further details FFS.

This IE defines the QoS parameters to be applied to a QoS flow.

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

	5QI
	O (FFS)
	
	INTEGER (0..255)
	Details in TS 23.501 [9]. 
	YES
	reject

	CHOICE QoS Characteristics
	M
	
	
	
	YES
	reject

	>Non-dynamic 5QI
	
	
	
	
	-
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.40
	
	-
	

	>Dynamic 5QI
	
	
	
	
	-
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.29
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.30
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE shall be present for GBR QoS Flows only.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED(subject to, …)
	Details in TS 23.501 [9]. This IE applies to non-GBR flows only and shall be ignored otherwise.
	-
	

	PPI
	O
	
	INTEGER (1..8,…)
	Paging Policy Indicator used in PPD feature (Paging Policy Differentiation). See details in TS 23.501 [9]
	-
	


Next change
9.3.3.x
Paging Priority
This information element contains an indicator of importance of the incoming packet which may be used by the NG-RAN node to derive a paging priority in RRC_inactive state. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Priority
	M
	
	INTEGER (1..256)
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