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Abstract of the contribution: This contribution proposes to add a network initiated IP flow mobility solution for S2a in 3GPP TR 23.861.
Introduction

Three modes are defined for a UE to access EPC via S2a, i.e. Transparent Single-Connection mode (TSCM), Single-Connection mode (SCM) and Multi-Connection mode (MCM). For TSCM, handover and non-default APN are not supported. For SCM, only the EAP-AKA’ procedure is extended to support some features, such as handover and non-default APN. For MCM, the WLCP protocol is defined to manage PDN connectivity over a TWAN.
This contribution proposes to add a network initiated IP flow mobility solution for S2a for both SCM and MCM. NB-IFOM is not applicable to TSCM because TSCM only uses the default APN which is not recommended to be used in the 3GPP access and neither the protocol extension nor new protocol is defined for it.
In this solution, the PCRF makes out the routing rules and sends the routing rules to the PDN GW. The PDN GW may send the routing rules to the UE via the 3GPP access or the TWAN:

1. Via the 3GPP access: PDN GW initiated bearer modification procedure defined in 3GPP TS 23.401 is extended to transmit the routing rules to the UE.
2. Via the TWAN:
a) UE connects to EPC using SCM: the PDN GW sends the routing rules to the TWAN. The TWAN sends the routing rules to the UE via 3GPP AAA Server. 3GPP AAA Server initiates the re-authorization and re-authentication procedure to send the routing rules to UE.

b) UE connects to EPC using MCM: the PDN GW sends the routing rules to the TWAN. The TWAN sends the routing rules to UE via WLCP procedure.
This revision (S2-142681) : 

1. Replace detailed procedures which have commonality with those defined in Ericsson solution with a reference;
2. Add a FFS for latency issue of the routing rule transmission to the UE in SCM mode via TWAN. 
Proposal

The following new text is proposed to be added to the TR 23.861.

* * * First Change * * * *

7.3
IP flow mobility solutions for S2a (GTP)
7.3.X
Solution A: Network initiated NB-IFOM for S2a (GTP)
7.3.X.1
Overview
In this solution, PCRF generates routing rules based on the characters of access networks the UE is connected, current service data flows of the UE and operator policy, and sends the routing rules to the PDN GW. The PDN GW sends the routing rules to the UE, via either the 3GPP access or the TWAN, which depends on PGW’s local configuration. 
If the PDN GW sends the routing rules to the UE via the TWAN, when the TWAN receives the routing rules from the PDN GW, the way to transmit the routing rules to the UE is dependent on the connection mode used by the UE to connect to the EPC:
-
The UE is using SCM:
-
The TWAN sends the routing rules to the 3GPP AAA Server via STa interface.
-
The 3GPP AAA Server initiates the Re-Authorization and Re-Authentication procedure to send the routing rules to the UE.
-
The UE is using MCM: the TWAN sends the routing rules to the UE via WLCP procedure.
If the PDN GW sends the routing rules to the UE via the 3GPP access, the PDN GW initiated bearer modification procedure defined in 3GPP TS 23.401 is extended to transmit the routing rules to UE.
7.3.X.2
System Impacts
7.3.X.2.1 PCC
The enhancements of PCC are as follows:

-
to determine through which access network the SDF shall be routed and provides routing rules to the PCEF.

-
to support multiple routing access types active associated with the same Gx session and IP address.
7.3.X.2.2 PDN GW
The enhancements of PDN GW are as follows:

-
to support PCO including NB_IFOM indicator. 

-
to indicate to PCRF that it and the UE support NB_IFOM in IP-CAN Session Establishment Procedure.

-
to send “Multi Access” indication to PCRF during IP-CAN Session Modification procedure.
-
to receive routing rules from PCRF.

-
to send routing rules to the TWAN or S-GW.
7.3.X.2.3 MME
The enhancements of the MME are as follows:

-
to send the routing rules received from S-GW to the UE.
-
to send the routing rules accepted by the UE to the S-GW.
7.3.X.2.4 S-GW
The enhancements of the S-GW are as follows:

-
to send the routing rules received from PDN GW to the MME.
-
to send the routing rules accepted by the UE to the PDN GW.
7.3.X.2.5 TWAN
The enhancements of the TWAN are as follows:

-
to send the routing rules received from the PDN GW to the UE.
-
to send the routing rules to the 3GPP AAA Server if the UE using SCM.

-
to send the routing rules to the UE via WLCP procedure if the UE using MCM.
-
to send the routing rules accepted by the UE to the PDN GW.
-
if the UE is using SCM, STa Re-Authorization and Re-Authentication procedure is triggered by 3GPP AAA Server to send the routing rules to UE, after the procedure, if the authorization information is not changed and the authentication is successful, the TWAN will not release the active PDN connection of the UE.
7.3.X.2.6 3GPP AAA Server
The enhancements of the 3GPP AAA Server are as follows:

-
to receive the routing rules from the TWAN.
-
to send the routing rules received from the TWAN to UE via the STa Re-Authorization and Re-Authentication procedure when receiving the routing rules from the TWAN.
-
to send the routing rules accepted by the UE to the TWAN.
7.3.X.2.7 UE
The enhancements of UE are as follows:
-
to support PCO including NB_IFOM indicator.

-
to receive routing rules from the 3GPP AAA Server via the TWAN or via the 3GPP access.
-
to sends the accepted routing rules to the 3GPP AAA Server via TWAN or the 3GPP access.

7.3.X.3
Flows
7.3.X.3.0
Overview
The following procedures are the same with those procedures defined in Section X [Ericsson’s solution]:

-
PDN connection establishment.

-
Addition of one access.

-
IP flow mobility within a PDN connection signalled via TWAN for MCM and signalled via 3GPP access.

-
Removal of one access.
7.3.X.3.1
IP flow mobility within a PDN connection signalled via WLAN access when using SCM
The PCRF makes out the routing rules and sends the routing rules to the PDN GW. The PDN GW sends the routing rules the TWAN. The TWAN sends the routing rules to the UE via the 3GPP AAA Server. 
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Figure 7.3.X.3-3: IP flow mobility within a PDN connection initiated by Network (routing rules transmitted via TWAN when using SCM)
This procedure applies to the Non-Roaming, Home Routed Roaming and Local Breakout cases. In the Local Breakout case, the vPCRF in the VPLMN forwards messages between PDN GW and hPCRF. In the Home Routed Roaming and Local Breakout cases, the 3GPP AAA Proxy serves as an intermediary between the TWAN and the 3GPP AAA Server in the HPLMN. In the Non-Roaming and Home Routed Roaming cases, the vPCRF is not involved. In the Non-Roaming case, 3GPP AAA Proxy is not involved.
1.
The UE is attached to the PDN GW via E-UTRAN and TWAN simultaneously.

2.
The PCRF decides to update the routing rules. This may be triggered by the changes of the UE’s SDFs or the changes of the access networks that the UE is using. The PCRF makes out the updated routing rules of the UE.
3.
The PCRF sends a Policy and Charging Rules Provision message including the routing rules to the PDN GW.

4.
The PDN GW sends an Update Bearer Request message to the TWAN. The PDN GW includes the routing rules received from the PCRF in the message.
5.
When the TWAN receives the routing rules from the PDN GW and the TWAN finds out that the UE is using SCM to connect to EPC, the TWAN sends the routing rules received from the PDN GW to the 3GPP AAA Server.

6.
When the 3GPP AAA Server receives the routing rules from TWAN, the 3GPP AAA Server initiates the Re-Authorization and Re-Authentication procedure to send the routing rules to the UE. When the UE receives the routing rules, the UE decides routing rules can be accepted based on the state of the connected access networks, the characters of the current IP flows, local policies (e.g. ANDSF policy, RAN rules) and user preference. The UE sends the accepted routing rules to the 3GPP AAA Server in the procedure. The 3GPP AAA Server sends the routing rules accepted by the UE to the TWAN.
Editor’s Note: How to send the routing rules via the Re-Authorization and Re-Authentication procedure is FFS.
Editor’s Note: The delay to transmit the routing rules via the Re-Authorization and Re-Authentication procedure is FFS.
7.
The TWAN returns an Update Bearer Response message to the PDN GW. The message includes the routing rules accepted by the UE.
8.
The PDN GW returns an Acknowledge Policy and Charging Rules Provision message to the PCRF. The message includes the routing rules accepted by the UE.
9.
The PCRF initiates the resource release, allocation or modification procedure in 3GPP access and/or TWAN based on the routing rules accepted by the UE. If the UE doesn’t accept any of the routing rules, step 10 is skipped.
* * * End of Change * * * *
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