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Introduction

The current text on paging differentiation in 23.501 (e.g. clauses 5.4.3, 5.22.3) describe specific features for paging policy differentiation (PPD) and paging priority in case of prioritized services. It does however not describe the general paging differentiation that is done by AMF. It is proposed to include a brief clause on the general aspects and refer to 23.502 for more details.
In clause 5.4.3 there is an EN: 

Editor's note:
The relationship between "paging priority" and PPD are FFS.

The “paging priority” is a feature used from AMF towards RAN in case of prioritized services (as described in 5.22.3) while PPD is an optional feature for paging differentiation based on the DSCP value (as set by the application) of the down-link packet triggering the paging. The two features are independent and the EN should thus be removed. It is proposed to highlight the two features in the added brief clause on the general aspects.  
Furthermore, at last meeting there was a solution discussed to add a new mapping in SMF to a specific parameter sent to AMF instead of providing the 5QI, ARP and DSCP (PPI) as such to AMF. The discussion was postponed. The proposed mapping function in SMF could be either standardized or vendor specific. If it is vendor specific it is not guaranteed that all SMFs (and other NFs triggering paging such as SMSF) would have equivalent mapping algorithms and therefore the AMF may need to be configured on a per NF basis for its paging strategies. This would thus not simplify but rather add cost of more O&M. As alternative the mapping in SMF could be standardized. However, in this case the AMF could in principle do the same mapping and the SMF (or other NF) could just as well send ARP, 5QI and PPI as separate IEs. Such standardized mapping would also limit the possibility to do flexible paging strategies in AMF. Our conclusion is therefore to stay with the solution currently in 23.501, i.e. to provide 5QI, ARP and PPI to AMF. It should be noted that the 5QI is used by AMF to determine suitable paging strategies and there is no need for AMF to know the actual 5G QoS characteristics corresponding to the 5QI.  
Proposal
It is proposed to update TS 23.501 as follows.
**** First Change ****

5.4.3
Paging differentiation
5.4.3.1 
General
Based on operator configuration, the 5GS supports the AMF to apply different paging strategies for different types of traffic.

The AMF determines the paging strategy based on e.g. local configuration and information available in the request that triggered the paging. 

In case of Network Triggered Service Request from SMF, the SMF determines the 5QI and ARP based on the notification of downlink data received from UPF. The SMF includes the 5QI and ARP corresponding to the received downlink PDU in the request sent to the AMF. If the UE is in CM IDLE, the AMF uses e.g. the 5QI and ARP to derive different paging strategies as described in TS 23.502, clause 4.2.3.4.

NOTE: 
The 5QI is used by AMF to determine suitable paging strategies and there is no need for AMF to know the 5G QoS characteristics corresponding to the 5QI.  

For prioritized services, the AMF derives a Paging Priority value and provides the Paging Priority value to the RAN as described in clause 5.22.3.

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.

When 5GS supports Paging Policy Differentiation (PPD) feature is supported, the DSCP value (TOS in IPv4 / TC in IPv6) is set by the application to indicate to 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).

In case of Network Triggered Service Request and the SMF has activated the PPD feature, the UPF shall include the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the downlink data packet in the data notification message sent to the SMF. SMF sets the Paging Policy Indicator (PPI) to the received DSCP value, and includes the PPI and the 5QI in the N11 message sent to the AMF. If the UE is in CM IDLE, the AMF uses the 5QI and the PPI to derive different paging strategies, and may include the PPI in the paging message sent to RAN over N2. It shall be possible for the operator to configure the SMF and AMF in such a way that the Paging Policy Differentiation feature only applies to certain HPLMNs and may utilise specific DNNs and 5QIs.

NOTE 1:
Network configuration needs to ensure that the information used as a trigger for Paging Policy Indication is not changed within the 5GS.

NOTE 2:
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 RAN may, for certain QoS flows, use the DSCP in TOS (IPv4) / TC (IPv6) information received in the IP header containing the UE's IP address (the inner IP header) and associated QoS profile as input for the paging policies applied in RAN for RAN paging.
**** End of Changes ****
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