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1
Background
The solution applies to Key Issue #1 “Mechanism for handling of MT service”.

The solution applies to both 5GS (UE in either CM_IDLE or RRC_Inactive state) and EPS (UE in CM_IDLE state only).
* * * * Start of Change (all text below is new)* * * * 
6.X
Solution #X: Network based paging delivery using Paging Priority List
6.X.1
Introduction
The solution applies to Key Issue #X “Mechanism for handling of MT service”.

The solution applies to both 5GS (UE in either CM_IDLE or RRC_Inactive state) and EPS (UE in CM_IDLE state only).
6.X.2
Functional Description

This solution proposes that the network corresponding to USIM-1 sends paging for USIM-1 only when DL packets of the services matching entries in a Paging White List cause paging. For  less important services (i.e. not included in the Paging White List), the network will not page the UE when UE is in CM-IDLE state and RRC-Inactive state. 

Note: whether a blacklist approach is used instead is TBD.

To achieve this, UE provides the MUSIM assistanceASSISTANCE information via NAS essage (e.g., Registration request, Service Request) and AS message (e.g., RRC Message-5)
The MUSIM assistanceASSISTANCE information may include:

1. A Paging White List (or blacklist) of classes of MT service the UE is respectively ready or not ready to accept for the USIM. The Paging white List can be described as the DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet. Therefore, by reusing PPD mechanism, the SMF can detect the service based on the DSCP value and determine to page the UE only when the DL data is for a service that matches and entry in the Paging White List.This information may be updated by a further registration message when the UE does not need such filtering, or user settings or preferences change. This filter is passed to the RAN for the UE in RRC inactive state, and the filtering is based on classification performed at the UPF for user plane. MT control plane filtering is done in AMF if the rules include filtering of MT/ control plane services. 

Note: the AF needs to provide different DSCP value to indicate the certain kind of services to CN, so that the CN (AMF) can detect it to determine if the Paging is needed or not.

Editor’s Note: it is FFS if any other parameters can be used for Paging White List/blacklist filtering rules
2. The UE may, deactivate the filtering based on Paging white list. The AMF can keep storing the paging white list when the filtering is deactivated.

3. The UE may, upon receiving a paging message, respond with a Service Request message including in RRC and NAS layer a "stop paging" indication that causes the RAN and the CN to stop paging. The CN stops paging the UE but can keep storing the Paging white list.
Based on the Paging wite list installed in AMF, and by reusing the mechanism of PPD feature,
· In case of CM-IDLE state, when the DL data comes and N3 tunnel is released, when the DL data comes, the UPF sends the DSCP in TOS of IP header towards the SMF and SMF will determine whetehr to send notification to AMF . If so, the SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow, and the indication indicating the DL data matches the Paging White List in the N11 message sent to the AMF. If the UE is in CM IDLE the AMF determines if the paging needs to be sent to UE based on PPI.
· In case of RRC-Inactive state, when the DL data comes and the N3 tunnel is active, the UPF adds the DSCP value in DL PDU and RAN decides whether to page the UE based on the Paging White List.
This solution does not require coordination between two USIMs in UE.
The solution does not require enhancements to the paging message in Uu interface and paging message in N2 message.
The solution for UE in CM-IDLE state can also apply to EPS.
6.X.3
Procedures

6.X.3.1
Procedures for sending the Paging White List
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Figure 6.x.3.1: Providing MUSIM assistanceASSISTANCE information (Paging White List) to a PLMN in Registration messages

1. The UE includes MUSIM AssistanceASSISTANCE Information in a Registration Request Message. The MUSIM ASSISTANCE Infoamtion includes the Paging White List which is used for AMF and RAN to filtering the Paging.
Note: the MUSIM ASSISTANCE Information can also include the Paging Black List which is used to sopt the paging caused by certain services. In that case, the same mechanims applies.

2-3. The AMF takes action based on the MUSIM assistanceASSISTANCE information and stores it in the UE context. The AMF determins the pagin filtering rules and passes some paging filtering rules for user plane MT services to the SMF(s) so it(they) can mark refrain from triggering paging the UE for certain service classes when the UE is CM-IDLE. Whether then the rules are then passed to UPFs is FFS.
The AMF may later provide to the RAN the assistanceASSISTANCE information relevant to the RAN by N2 message. The RAN stores AssistanceASSISTANCE Information that applies and retains it when the UE moves to RRC inactive.  
4. The AMF acknowledges support of MUSIM assistanceASSISTANCE information.

6.X.3.2
Deactivation of Paging White List or Stop paging on one PLMN
Figure 6.x.3.2 shows the UE can send a new indication to the RAN and/or CN, the new indication can be used to:
· Activate/deactivate the filtering based on Paging White List; or

· Stop/resume paging. 
When receiving the indication to deactivate the fltering of Paging White List or stop paging, the AMF can keep storing the Paging White List.
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Figure 6.x.3.2: UE cause the network to deactivate the Paging White List or stop paging

For the the indication to stop paging, note that the RAN immediately releases the connection when it receives the Stop Paging indication in RRC MSG 5. The AMF does not establish any user plane when the MUSIM assistanceASSISTANCE Information includes the indication to stop paging. Also, the stop paging indication is provided to SMF to cause the SMF to prevent it from sending paging notification to AMF. 

6.X.3.3
Procedures for CM-IDLE
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Figure 3 Paging White List based paging delivery in CM-IDLE state
Step 1:
Downlink data arrives for the UE.
Step 2-3: by reusing the mechanism of PPD feature, when the DL data comes, the UPF includes 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. and SMF will determine Paging Policy Indicator (PPI) and the DSCP received from the UPF. The SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow, and the indication indicating the DL data matches the PPL in the N11 message sent to the AMF. If the UE is in CM IDLE the AMF determines if the paging needs to be sent to UE based on PPI. A solution where the SMF delegates to UPF the paging filtering is also possible.
Step-4a: If the paging is determined, AMF and RAN sends paging to UE as existing feature does;

Step-4b: If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the DL data is for the non-3GPP access and UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access, the AMF may decide to send the NAS Notification message containing the 3GPP Access Type to the UE over non-3GPP access
Step-5: When receiving the paging, UE will establish the RRC Connection and initiate the Service Request procedure as existing mechanism does. 

6.X.3.4
Procedures for RRC-Inacitve
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Figure x Paging White List based paging delivery in CM-IDLE state
1. NG-RAN receives the DL data in RRC_Inactive mode. NG-RAN determines to send the paging based on the Paging White List and DSCP value in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet, i.e. the Paging will be sent only when the DSCP value matches the entries in Paging White List.
6.x.3.5
Paging delivery in EPS

The same mechanism for PPL based paging delivery in CM-IDLE state in 5GS also applies to EPS 
6.X.4
Impacts on existing entities and interfaces

Impacts to 5GS:

UE: 
· provide ASSISTANCE information to AMF in Registration procedure and casue the AMF stop/deactivate paging based on Paging White List

AMF:
· Receive the ASSISTANCE information and handling of paging filtering rules
SMF
· handling of paging filtering rules

UPF: handling of paging filtering rules

RAN: handling of paging filtering rules in RRC inact9ive in Assitance information provided by the AMF
Impacts to EPS:

UE: -
provide ASSISTANCE information to AMF in Registration procedure and casue the AMF stop/deactivate paging based on Paging White List
MME: -
Receive the ASSISTANCE information and handling of paging filtering rulesSGW: handling of paging filtering rules.
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

* * * * End of Change * * * *
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