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Introduction

Proposal

It is proposed to agree the following changes into TR 23.702.

* * * Start of Change * * * *

6.2
Solution #2: UE reports its 3GPP PS Data Off status to 3GPP Core Network
6.2.1
Solution Description
This solution addresses the key issue #1.

For PGW anchored connection:
(1) E-UTRAN access to EPC
UE reports its initial 3GPP PS Data Off status to MME in the attach procedure and later reports it to MME in TAU procedure when the status is changed or the RAT is changed (i.e. inter-RAT PS HO, Idle mode cell reselection).
MME needs to store the 3GPP PS Data Off status in order to decide whether the UE’s 3GPP PS Data Off status is changed when it receives the status later.

In case there are multiple PDN connections for a UE, MME needs to further report the 3GPP PS Data Off status to all the SGWs serving the UE’s PDN connections, and then the SGW needs to further forward the 3GPP PS Data Off status to all PGWs serving the UE’s PDN connections. PGW stores the UE’s 3GPP PS Data Off status.
(2) GERAN/UTRAN access to EPC

UE reports its initial 3GPP PS Data Off status to S4-SGSN in the Attach procedure per clause 6.5.3 of 23.060. Later on, if there is status change or the RAT is changed (i.e. inter-RAT PS HO, Idle mode cell reselection), UE reports the status to S4-SGSN in RAU procedure per clause 6.9.1.2.1 or 6.9.1.2.2 of 23.060.
S4-SGSN needs to store the 3GPP PS Data Off status in order to decide whether the UE’s 3GPP PS Data Off status is changed when it receives the status later.
S4-SGSN reports the 3GPP PS Data Off status to PGW as following:
· S4-SGSN reports the 3GPP PS Data Off status to S-GW in Create Session Request message in step A of clause 9.2.2.1A of 23.060; S-GW further reports the 3GPP PS Data Off status to P-GW in Create Session Request message in step B of 23.060. 

· S4-SGSN reports the 3GPP PS Data Off status to S-GW in Modify Bearer Request message in step 6A of clause 6.9.1.2.2a of 23.060; S-GW further reports the 3GPP PS Data Off status to P-GW in Modify Bearer Request message in step 6B of 23.060.

In case there are multiple PDN connections for a UE, S4-SGSN needs to further report the 3GPP PS Data Off status to all the SGWs serving the UE’s PDN connections, and then the SGW needs to further forward the 3GPP PS Data Off status to all PGWs serving the UE’s PDN connections. PGW stores the UE’s 3GPP PS Data Off status.
For GGSN anchored connection:

UE reports its initial 3GPP PS Data Off status to SGSN in the Attach procedure per clause 6.5.3 of 23.060. Later on, if there is status change or the RAT is changed (i.e. inter-RAT PS HO, Idle mode cell reselection), UE reports the status to SGSN in RAU procedure per clause 6.9.1.2.1 or 6.9.1.2.2 of 23.060.
SGSN needs to store the 3GPP PS Data Off status in order to decide whether the UE’s 3GPP PS Data Off status is changed when it receives the status later.

SGSN reports the 3GPP PS Data Off status to GGSN as following:
· SGSN reports the 3GPP PS Data Off status to GGSN in Create PDP Context Request message in step 4 in clause 9.2.2.1 of 23.060.

· SGSN reports the 3GPP PS Data Off status to GGSN in Update PDP Context Request message in step 6 in clause 6.9.1.3.2 of 23.060, or in Update PDP Context Request message in step 6 in clause 6.9.1.2.2 of 23.060, or in Update PDP Context Request message from SGSN to GGSN (new steps, not shown in Figure 32) in clause 6.9.1.2.1 of 23.060.

In case there are multiple PDN connections for a UE, SGSN needs to further report the 3GPP PS Data Off status to all the GGSNs serving the UE’s PDN connections. GGSN stores the UE’s 3GPP PS Data Off status.
Following sections illustrate examples on when and how to report the 3GPP PS Data Off status to PGW via E-UTRAN.


6.2.1.1
Reporting initial status during attach procedure
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Figure 6.2.1.1-1: Reporting in Attach procedure (Figure 5.3.2.1-1 in 23.401)
The 3GPP PS Data Off status (i.e. activated or deactivated) is included in step 1, 2, 12 and 13, and finally reported to PGW.

PGW stores the latest 3GPP PS Data Off status in the UE’s context.
6.2.1.2
Reporting status change in TAU procedure
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Figure 6.2.1.2-1: Reporting in TAU procedure (Figure 5.3.3.2-1 in 23.401)
When the UE’s 3GPP PS Data Off status is changed, the TAU procedure will be triggered to report the latest 3GPP PS Data Off status to PGW.

In step 2 and 3, the UE’s 3GPP PS Data Off status is included and reported to MME.

If there are multiple PDN connections for a UE, MME needs to send the UE’s 3GPP PS Data Off status to all PGWs corresponding to these PDN connections.

In step 9, when SGW knows the UE’s 3GPP PS Data Off status is included, it will further forward this information to PGW in step 10. This requires to make step 10 mandatory.

PGW stores the latest UE’s 3GPP PS Data Off status in the UE’s context.
6.2.2
Impact
UE:
UE needs to report the UE’s 3GPP PS Data Off status to MME in Attach Request and TAU Request messages.
UE needs to report the UE’s 3GPP PS Data Off status to SGSN in Attach Request and RAU Request messages.
MME:

MME needs to report the UE’s 3GPP PS Data Off status to all SGWs serving the UE’s PDN connections in Create Session Request and Modify Bearer Request messages for the Attach and TAU procedure respectively.

MME needs to store the 3GPP PS Data Off status.

SGW:

In Attach procedure, SGW needs to forward the UE’s 3GPP PS Data Off status to all PGWs serving the UE’s PDN connections in Create Session Request message.

In TAU procedure, when SGW knows the UE’s 3GPP PS Data Off status is included, it will further forward this information to all PGWs serving the UE’s PDN connections in the Modify Bearer Request message.

PGW:

PGW stores the latest 3GPP PS Data Off status in the UE’s context.
S4-SGSN:
S4-SGSN needs to report the UE’s 3GPP PS Data Off status to all SGWs serving the UE’s PDN connections in Create Session Request and Modify Bearer Request messages for the PDP Context Activation procedure and RAU procedure respectively.
S4-SGSN needs to store the 3GPP PS Data Off status.
SGSN:
SGSN needs to report the UE’s 3GPP PS Data Off status to all GGSNs serving the UE’s PDN connections in Create PDP Context Request message and Update PDP Context Request message for the PDP Context Activation procedure and RAU procedure respectively.
SGSN needs to store the 3GPP PS Data Off status.
GGSN:

GGSN needs to store the 3GPP PS Data Off status.
6.2.3
Evaluation
This solution only enables UE to report the 3GPP PS Data Off status to core network in NAS level and IMS level is not impacted.
* * * End of Change * * * *
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