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Abstract of the contribution: Proposes a new solution for key issue#1 handling of MT service.
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).

Proposal

It is proposed to capture the following solution to TR 23.761.

* * * * Start of Change (all text below is new)* * * * 
6.X
Solution #X: Network based paging filtering

6.X.1
Introduction
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) over 3GPP access and EPS (UE in CM_IDLE state).

6.X.2
Functional Description

The solution proposes that the network corresponding to USIM-1 sends paging for USIM-1 only if Paging Filtering Rules in the network allows to page the UE. 

To achieve this, a UE provides the Paging Filtering Rules in the MUSIM Assistance Information in Registration or Service Request message to the nework either over 3GPP access or non-3GPP access. The AMF only triggers paging over 3GPP access for the MT services allowed by the Paging Filtering Rules. This information may be updated by a further Registration or Service Request message when the UE needs not 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 e.g. PPI value in the CN tunnel header of the DL PDU. For example, the UE may want to receive paging related with voice service only, or data only, or disable SMS.

NOTE 1:
Standardized values are to be used for the identification of services in the Paging Filtering Rules. So it should be PLMN independent.

The Paging Filtering Rules in the MUSIM assistance information in the Registration or Service Request may also block entirely the paging. If so, the information sent to the network is filtering all services as not eligible for paging. 

Editor's note: The granularity of Paging Filtering Rule the UE provides to the network is FFS.
NOTE 2:
The Paging Filtering Rules can be based on user settings, e.g. the user can make a configuration for which services are to be subject to paging per USIM. The user settings and preferences can also be triggered when certain applications are started in a MUSIM device, to make the behaviour dynamic and not just based on static configuration. 
The AMF provides the Paging Filtering Rules to the RAN so that the RAN can decide whether to send paging to the UE of user plane services when the UE is in RRC Inactive state (the paging for control plane services is controlled at the AMF at all times). The service causing the paging is determined by the AMF or RAN by reusing the mechanism of PPD feature.
-
In case of CM-IDLE state, the UPF sends the DSCP in TOS of IP header towards the SMF and the SMF will determine whether to send notification to AMF. If so, the SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow. The AMF determines which service caused paging based on the PPI, ARP and 5QI.
-
In case of RRC-Inactive state, the UPF adds the PPI value in CN tunnel header of a DL PDU and RAN determines which service caused paging based on the PPI, ARP and 5QI.

Editor's note:
It is FFS whether Packet Filters can be used for Paging Filtering Rules, which requires the UPF to classify the DL packets based on DPI.
6.X.3
Procedures

6.X.3.1
CM-IDLE in 5GS
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Figure 6.X.3.1-1. Paging filtering based paging delivery in CM-IDLE state
0.
The UE can be in CM-CONNECTED or CM-IDLE or CM-CONNECTED with RRC Inactive state.
1.
The UE sends Registration or Service Request message with MUSIM Assistance Information with Paging Filtering Rules over 3GPP access or non-3GPP access, which indicates list of services the UE wants to be notified. The UE may request to update the existing Paging Filtering Rules by sending Registration or Service Request procedure.

NOTE 1:
This step can be combined with NAS level solution for KI#3: Coordinated leaving for Multi-USIM device. For example, the UE can send Service Request message with Paging Filtering Rules and Leave indication at the same time. 
2.
The AMF stores the MUSIM Assistance Information with Paging Filtering Rules and sends Registration or Service Accept message to the UE. The AMF may send the MUSIM Assistance Information with Paging Filtering Rules to the NG-RAN and the NG-RAN stores the Paging Filtering Rules. The MUSIM Assistance Information sent to the NG-RAN includes only user plane services rules. The AMF updates the RAN with fresh MUSIM Assistance Information with Paging Filtering Rules whenever they change compared to the ones stored at the AMF. The Paging Filtering Rules may lift any paging filtering or stop completely paging also, as an option. The Registration accept contains information (e.g. by network capability or including MUSIM assistance information) whether the network supports MUSIM.
NOTE 2:
The Paging Filtering Rules sent to the NG-RAN is used when a UE is in RRC-Inactive as described in clause 6.x.3.2.
3.
The NG-RAN forwards to the UE the Registration or Service Accept. 
4.
Assume that the UE is in CM-IDLE state over 3GPP access.

5.
The SMF triggers Namf_Communication_N1N2MessageTransfer to activate user plane and includes ARP, PPI and 5QI.

6.
Based on the ARP, PPI and 5QI, the AMF determines which service caused paging and decides whether to send paging considering the Paging Filtering Rules received in step 1. 

NOTE 3:
It is up to UE implementation to decide with what frequency and under what circumstances it sends Paging Filtering Rules. The network can either accept or reject the request. It is expected the UE would not change the rules very frequently.
Editor's note:
In which condition the UE updates Paging Filtering Rule is FFS.
6.X.3.2
RRC-Inactive in 5GS
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Figure 6.X.3.2-1. Prioritized Service List based paging delivery in RRC-Inactive state
0.
The UE can be in CM-CONNECTED or CM-IDLE or CM-CONNECTED with RRC Inactive state.
1.
The UE context including MUSIM Assistance Information with Paging Filtering Rules is provided to the RAN after the UE performs Registration or Service Request procedure as described in steps 1~3 in clause 6.X.3.1.
2.
Assume that the UE is in RRC_Inactive state.

3.
The UPF sends DL PDU to the NG-RAN including PPI value in the CN tunnel header of the DL PDU.

4.
Based on the ARP, PPI and 5QI, the NG-RAN determines which service caused paging and decides whether to send paging considering the MUSIM Assistance Information with Paging Filtering Rules received in step 1.
6.x.3.4
Paging delivery in EPS

The same mechanism in CM-IDLE state in 5GS also applies to EPS.
6.X.4
Impacts on services, entities and interfaces

For 5GS:
-
UE:

-
provide MUSIM Assistance Information with Paging Filtering Rules in the Registration or Service Request message over 3GPP access or non-3GPP access
-
AMF:

-
decides whether to send Paging message based on Paging Filtering Rules

-
provides MUSIM Assistance Information with Paging Filtering Rules in applicable N2 messages

-
RAN:

-
decides whether to send Paging message based on Paging Filtering Rules

For EPS:

-
UE:

-
provide MUSIM Assistance Information with Paging Filtering Rules in the Attach or TAU or Service Request message
-
MME:

-
decides whether to send Paging message based on Paging Filtering Rules

-
provide MUSIM Assistance Information with Paging Filtering Rules in the S1-AP messages

* * * * End of Change * * * *
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