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Abstract of the contribution: Proposes a new new solution for delivering paging.
1
Background
Proposes new solution for delivering paging.
* * * * Start of Change * * * *
6.X
Solution #X: Paging delivery with Paging Cause
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

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

Editor's note:
This clause outlines solution principles and documents any assumptions made.

The solution is based on a Paging Cause that is delivered to the UE as part of the [Uu] Paging message.
NOTE 1: The granularity of the paging information in the Paging Cause will be co-ordinated with SA1 input.
NOTE 2:
Based on the Paging Cause and the service preferences configured by the user or a pre-configured logic specific to the MUSIM device, the MUSIM device that is actively engaged in communication associated with another USIM can decide whether to present the mobile terminated service that triggered the paging to the user. Alternatively, the MUSIM device can systematically present the mobile terminated service that triggered the paging to the user, in which case it is up to the user to decide whether to respond to the paging request.
Editor's note:
The use of PLMN-specific Paging Cause values is FFS.

For a UE in CM_IDLE state:

-
For MT user plane traffic as part of the Network Triggered Service Request procedure, and if Paging Policy Differentiation (PPD) applies, the SMF determines Paging Policy Indicator (PPI) and optionally determines a Paging Cause value based on the DSCP received from the UPF. For MT service (e.g. MT SMS). The SMF includes the Paging Cause, along with the PPI, the ARP and the 5QI of the corresponding QoS Flow, in the N11 message sent to the AMF. Tthe 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.
-
For MT control plane traffic (e.g. MT SMS) the AMF derives the paging strategy and Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the PAGING message to NG-RAN.
For a UE in RRC_Inactive state:

-
For MT user plane traffic the SMF instructs the UPF to detect the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU 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. Alternatively, NG-RAN determines the Paging Cause based on DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet.
-
For MT control plane traffic (e.g MT SMS) the AMF derives the Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the DOWNLINK NAS TRANSPORT message to NG-RAN.
The solution can also be used in EPS with the following changes:

-
It applies to UE in CM_IDLE only.

-
AMF, SMF and UPF in the description above are replaced with MME, SGW-C and SGW-U, respectively.
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.x.3.1
Paging delivery with Paging Cause for UE in CM_Idle in 5GS

The solution has impact on the Network Triggered Service Request procedure in TS 23.502 clause 4.2.3.3. The changes relative to the existing procedure are indicated in bold underlined text. Only the impacted steps are shown.
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Figure 6.X.3.1-1: Network Triggered Service Request (same as TS 23.502 Figure 4.2.3.3-1)
2c.
The UPF forwards the downlink data packets towards the SMF if the SMF instructed the UPF to do so (i.e. the SMF will buffer the data packets).

-
If the Paging Policy Differentiation feature is supported by the SMF and if the PDU Session type is IP, the SMF determines the Paging Policy Indicator based and optionally a Paging Cause 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 DL data packet.

3a.
[Conditional] SMF to AMF: Namf_Communication_N1N2MessageTransfer (SUPI, PDU Session ID, N1 SM container (SM message), N2 SM information (QFI(s), QoS profile(s), CN N3 Tunnel Info, S-NSSAI), Area of validity for N2 SM information, ARP, Paging Policy Indicator, Paging Cause, 5QI, N1N2TransferFailure Notification Target Address, Extended Buffering support), or NF to AMF: Namf_Communication_N1N2MessageTransfer (SUPI, N1 message).


[…]


When supporting Paging Policy Differentiation, the SMF determines the Paging Policy Indicator and may also determine a Paging Cause related to the downlink data that has been received from the UPF or triggered the Data Notification message, based on the DSCP as described in TS 23.501 [2] clause 5.4.3, and indicates the Paging Policy Indicator and the Paging Cause in the Namf_Communication_N1N2MessageTransfer.
4c.
If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the 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 including the Paging Cause.
4d.
If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access and if the UE decides to not accept the incoming service the UE shall respond with NAS Notification response message over the non-3GPP access to indicate the same to the network. 
6.
The UE may choose to respond to paging or NAS notification message based on paging cause value by executing service request procedure.
6.x.3.2
Paging delivery with Paging Cause in RRC_Inactive mode

Figure 6.x.3.2-1is the call flow of paging delivery with Paging Cause in RRC_Inactive mode.
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Figure 6.x.3.2-1 Paging delivery with Paging Cause in RRC_Inactive mode

1. NG-RAN receives the DL data in RRC_Inactive mode. If the paging delivery with traffic type is supported by NG-RAN, NG-RAN determines the Paging Cause based on DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet or based on the Paging Cause field included in the CN tunnel header of an incoming DL PDU.
NG-RAN sends the paging message with the Paging Cause.

6.x.3.3
Paging delivery with Paging Cause in EPS
Figure 6.x.3.3-1 is paging delivery with Paging Cause in EPS.
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Figure 6.x.3.3-1: Paging delivery with traffic type in EPS

1. If the paging delivery with traffic type is supported by Serving GW, Serving GW determines the Paging Cause based on DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet.

2. SGW includes the Paging Cause in the DDN message sent from SGW to MME.

3. MME sends S1 paging message by including the Paging Cause information.

4. RAN sends the paging message with Paging Cause.

6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

For 5G:

AF:

- sets the DSCP value in the IP header to indicate the traffic type.
SMF:

- determines Paging Cause based on DSCP value from IP header.

- includes the Paging Cause to AMF in N11 signalling.

AMF:

- sends the N2 paging signalling with Paging Cause.

NG-RAN:

- sends the paging message with Paging Cause.

- in RRC_Inactive mode, NG-RAN determines the Paging Cause based on the DSCP value in the IP header.

UE:

- receives paging message with the Paging Cause information.

- receives the PLMN specific value of Paging Cause in Registration Accept message.
For EPS:
SGW

- determines Paging Cause based on DSCP value from IP header.

- includes the Paging Cause to MME in DDN.

MME

- sends the S1 paging signalling with Paging Cause.

eNB

- sends the paging message with Paging Cause.

UE

- receives paging message with the Paging Cause information.

6.X.5
Evaluation

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

* * * * End of Change * * * *
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