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	As per SA2 discussion paper S2-181xxxx, the UE may benefit from being able to distinguish the type of PS paging based on a new Paging Cause included in the Paging message. This will provide UE more flexibility to prioritize on-going tasks. The main use cases are: 

· PLMN selection: The multiple interruptions of the PLMN search caused by the paging can result in an unpredictable delay of the PLMN search completion or, in the worst case, even in a failure of the procedure. Delay in moving to preferred PLMN (via manual PLMN search or HPLMN search) in roaming scenarios can even incur additional roaming charges

· Dual-SIM, dual standby UEs: Where PS data is delay tolerant and postponing the response to the paging request is without significant consequences, currently the paging cannot be ignored completely, because the PS paging could have been triggered by a “critical” service such as IMS voice call. 
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	This CR clarifies that when EPC supports the Paging Policy Differentiation feature, the SMF may add a Paging Cause in the [N2] Paging message containing one of the following values:

1. IMS voice

2. IMS SMS

3. IMS other service (Not voice/SMS related)

4. Other PS service (Not IMS related)

For UE in RRC_INACTIVE the Paging Cause is delivered in the N3/N9 encapsulation header.

	
	

	Consequences if not approved:
	Dual-SIM dual standby UE will unnecessarily respond to pages on the SIM A when engaged in active communication on SIM B.

	
	

	Clauses affected:
	5.4.3.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR … CR …

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


######################### START CHANGES ###########################

5.4.3.2
Paging Policy Differentiation

Paging policy differentiation is an optional feature that allows the AMF, based on operator configuration, to apply different paging strategies for different traffic or service types provided within the same PDU Session. In this Release of the specification this feature applies only to PDU Session of IP type.

When the 5GS supports the Paging Policy Differentiation (PPD) feature, the DSCP value (TOS in IPv4 / TC in IPv6) is set by the application to indicate to the 5GS which Paging Policy should be applied for a certain IP packet. For example, as defined in TS 23.228 [15], the P-CSCF may support Paging Policy Differentiation by marking packet(s) to be sent towards the UE that relate to a specific IMS services (e.g. conversational voice as defined in IMS multimedia telephony service).

It shall be possible for the operator to configure the SMF in such a way that the Paging Policy Differentiation feature only applies to certain HPLMNs, DNNs and 5QIs. In the case of HR roaming, this configuration is done in the SMF in the VPLMN.

NOTE 1:
Support of Paging Policy Differentiation in the case of HR roaming requires inter operator agreements including on the DSCP value associated with this feature.

In the case of Network Triggered Service Request and UPF buffering downlink data packet, the UPF shall include the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the downlink data packet and an indication of the corresponding QoS Flow in the data notification message sent to the SMF. When PPD applies, the SMF determines the Paging Policy Indicator (PPI) and optionally determines a Paging Cause based on the DSCP received from the UPF.

In the case of Network Triggered Service Request and SMF buffering downlink data packet, when PPD applies, the SMF determines the PPI and optionally determines a Paging Cause based on the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the received downlink data packet and identifies the corresponding QoS Flow from the QFI of the received downlink data packet.

The SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow and optionally a Paging Cause in the N11 message sent to the AMF. If the UE is in CM IDLE, the AMF uses this information to derive a paging strategy, and sends paging messages to NG-RAN over N2. The AMF shall forward the Paging Cause in the paging message to NG-RAN if it was received from the SMF, The Paging Cause contains one of the following values: "IMS voice", "IMS SMS", "IMS other service" (i.e. not voice/SMS related) or "Other PS service" (i.e. not IMS related).
NOTE 2:
Network configuration needs to ensure that the information used as a trigger for Paging Policy Indication is not changed within the 5GS.

NOTE 3:
Network configuration needs to ensure that the specific DSCP in TOS (IPv4) / TC (IPv6) value, used as a trigger for Paging Policy Indication, is managed correctly in order to avoid the accidental use of certain paging policies.

For a UE in RRC Inactive state the NG-RAN may enforce specific paging policies in the case of NG-RAN paging, based on 5QI, ARP and PPI associated with an incoming DL PDU. To enable this, the SMF instructs the UPF to detect the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU (by using a DL PDR with the DSCP for this traffic) and to transfer the corresponding PPI and optionally the Paging Cause in the CN tunnel header (by using a FAR with the PPI and Paging Cause value). The NG-RAN can then utilize the PPI received in the CN tunnel header of an incoming DL PDU in order to apply the corresponding paging policy for the case the UE needs to be paged when in RRC Inactive state. If the Paging Cause was included in the CN tunnel header of an incoming DL PDU the NG-RAN forwards the Paging Cause to the UE for the case the UE needs to be paged when in RRC Inactive state.
######################### END CHANGES #####################
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