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Abstract of the contribution: Proposes a new solution for key issue#1 handling of MT service
1
Background
Proposes new solution for delivering paging.
Sumarry of the solution
1.
Clarify the activation and deactivation of paging filteting based on PPL is done standalone and not prior to initiation of a mobile originated service or when the UE switches USIMs. UE indicates to network, activation/deactivation PPL and the network then performs the filtering of DL data based on PPL to determine whether paging is needed. 
2.
Update the figure and put a standalone figure for activation/deactivation of Paging filtering based on PPL.
3.
For CM-IDLE state, AMF determines the paging to UE, i.e. SMF always send the N11 message to AMF and include an indication whether the DL data matches the PPL.
- By case-1, SMF sends the N11 (Namf_Communication_N1N2MessageTransfer) message as existing mechanism to AMF and include an new indication if the DL data does not match PPL;

- By case-2, using PPD mechanism, SMF sends PPI to AMF and include an indication if the DL data matches PPL;

4.  For the RRC-Inactive state, an indication is included in the GTP-U header if the DL data does not macth PPL and RAN send Paging based on the indication.

4.
Update to illustrate reusing PPD mechanism is avaliable.

5.
Update to illustarte the PPL is configured and updated as like PCC policy. Adding a new figure to clarify the PPL can be updated by AF using “Rx trigger” mechanism.
* * * * 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 delivering paging”.

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 the Paging Priority List (PPL) arrives comes. For the less important services (i.e. not included in the PPL), the network will not page the UE. 
This solution can be used for MUSIM UE case. For example, when USIM-2 is in CM-CONNECTED state (i.e. USIM-1 is in CM-IDLE state), the network-1 corresponding to USIM-1 will page the UE based on the PPL. The PPL is determined by user and stored as a part of PCC policy, which can be configured during PDU Session establishment. The PPL can be configured per user’s preference and updated as the PCC policy does. 
The Paging Priority List (PPL) is a service list, which can be described as Packet Filter set, such as defined in clause 5.7.6.2 in TS 23.501. When UE is in CM-IDLE state or RRC-Inactive state, UE is paged only when the DL data is for a service that matches and entry in the PPL.
In case of CM-IDLE state, the SMF send to AMF a indication if the DL data matches PPL, and AMF pages the UE if the UE is in CM-IDLE state;

In case the PPL filtering is activated, and the N3 tunnel is active, the UPF always includes an indication if the DL data matches PPL in DL GTP-U header, and NG-RAN pages the UE if UE is in RRC-Inactive.
This solution does not require coordination between two USIMs in UE.
The solution does notrequirement 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 updating the PPL
The PPL is determined by user and stored as a part of PCC policy, which can be configured during PDU Session establishment. The PPL can be configured per user’s preference and updated as the figure-1 shows. 
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Figure-1 User-plane based Updating of PPL


The UE can send the request of updating PPL to AF via user plane (Application layer);


AF interact with PCF (via NEF) to request updating of PPL. The PCF initiates the session modification procedure to install the the new PPL.
Editor's Note: it is FFS how the UE can update the PPL immediately via NAS.
6.X.3.2
Procedures for activation/deactivation of PPL
The activation/deactivation is optional. Alternatively, i.e. without the mechanism activation/deactivation, the network can always perform the traffic detection based on PPL and send indication to AMF (for CM-IDLE) as long as the PPL is included in PCC and RAN (for RRC-Inactive) accordingly.

UE sends a NAS message, indicating to activate or deactivate the paging filtering based on PPL, see Figure 1 below. 
The activation and deactivation can be performed at anytime and not necessarily when the UE switches USIMs.
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Figure 2 Configuration or status updating of paging filtering based on PPL 
When activated, the network always perform the filtering of DL data based on PPL, to determine whether the paging is needed which is described in Figure-2 (CM-DILE state) and Figure-3 (RRC-Inacitve state). 
Editor’s Note: the detail for the activation/deactivation is FFS. 
6.X.3.3
Procedures for CM-IDLE
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Figure 3 PPL based paging delivery in CM-IDLE state
Step 1:
Downlink data arrives for the UE.
Step 2a-3: When the DL data comes, the UPF notifies SMF there is DL data and also indicate if the DL data matches a service in the PPL, SMF sends the N11 message to AMF as existing mechanism and include an new indication if the DL data matches PPL

Based on the indication, the AMF determines to page the UE. 

The PPL is determined by user and stored as a part of PCC policy, which can be sent by PCF during PDU Session establishment. Can also updated by AF as figure-1 shows.
Step 2b-3: Altenatively, by reusing the mechanism of PPD feature, when the DL data comes, the UPF forwards the downlink data packets towards the SMFand 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.
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-5-6: 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-Inactive state
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Figure 4 PPL based paging delivery in RRC-Inacitive state
When the DL data comes, the UPF always detects the DL data based on PPL  and always send the DL GTP-U packet to RAN. When the DL data is for a service that does not matches an entry in the PPL (i.e. the DL data of service belongs to the PPL), UPF will include an indication CN tunnel header of an incoming DL PDU sent to RAN. The RAN send Paging to UE.
Alternatively, reusing PPD, UPF detects the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU and to transfer the corresponding PPI and a new indication indicating the DL data does not matches PPL in the CN tunnel header. The RAN can then utilize the PPI and the new indication received in the CN tunnel header of an incoming DL PDU to determine if the UE needs to be paged when in RRC Inactive state.
Editor’s Note: In RRC-Inactive, it is FFS if the RAN should release the UE if there is indication in the GTP-U header.
6.x.3.4
Paging delivery with PPL 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:

(Optional) Sends the NAS indication to activate or deactivate  the corenetwork to detect PPL service. 
UE may send the request of PPL updating to AF via user plane (out of 3GPP scope)
RAN:

- 
For RRC-Inacitve state, it does not page the UE if there is an indication in the GTP-U header in DL data. RAN drops the DL data if there is an indication in the GTP-U header.
AMF:

- 
For CM-IDLE state, determine whether to page the UE based on the indication or the PPI sent by SMF.
SMF:

-
activate/deactivate the DL data detection for PPL service;

-
Configure the PPL to UPF. 

-
Send an indication to AMF notifying the DL data macthes the PPL, or send PPI to AMF taking into account the PPL.
UPF:

· detection rules for PPL services as instructed by SMF;
· for CM-IDLE state, notify SMF the DL data comes as existing mechanism and indicate SMF whether the DL data matches the PPL;

· for RRC-Inactive state, include a indication if the DL data does not match the PPL in DL GTP-U header.
AF: 
· requesting PCF to update the PPL 
For EPS:
UE

(Optional) The same impacts to UE in 5GS
S/P-GW:

the same impacts to SMF and UPF in 5GS;
MME

- the same impacts to SMF and UPF in 5GS;

eNB

- None
6.X.5
Evaluation

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

* * * * End of Change * * * *
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