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Abstract of the contribution: This contribution updates 7.3.2 (IFOM for GTP-S2a) with PCC related points starting to align with sect 7.7.3.
1. Introduction - Discussion

Update the section 7.3.2 with following points:
1) (to align with 7.7.3) When PCC is deployed, the PCRF is the decision point on whether NBIFOM may apply to a PDN connection.  

2) (to align with 7.7.3) Instead of referring to 23.402/23.203 only, indicating “referring to 23.402/23.203 possibly updated as described in 7.7.3” to indicate there are further modifications not described in 7.3.2..

3) Added a few points here and there such as “The PGW may need to know whether SCM or MCM applies, in order to decide how to send Routing Rules towards the UE”
4) In case of SCM, Routing Rules are transferred over the 3GPP access

5) Proposes a solution to open issue 1
2. Proposal

To modify the text in the TR as described below
7.3
IP flow mobility solutions for S2a (GTP)


7.3.1
Issues and Design Considerations

7.3.2 
Solution A: Control Plane signalling solution 

The solution described here leverage control plane signalling to support UE-initiated and Network-initiated NBIFOM mobility. The control plane signalling transports the routing rules, coordinates the operation between the UE-initiated and Network-initiated if both operations are initiated simultaneously and resolves any conflicts, if necessary.  

The key design aspects are:

A. Leveraging PCO to support NBIFOM capability discovery and negotiation during the UE’s initial attach. When PCC is deployed, the PCRF is the decision point on whether NBIFOM may apply to a PDN connection.  

B. Intermediate nodes (e.g. MME, SGW, SGSN, TWAG etc.) are enhanced to notify PGW in a separate signalling IE for their support of NBIFOM irrespective the UE requests NBIFOM feature during its initial attach

C. 


Open Issue#2: it needs to be clarified if/how the UE and NW agree on what access is the default access Do we need additional indication (i.e.”null” routing rule) as described in some of the alternatives below to indicate to PGW not to release the connection even when all the IP flows are moved to another access? 


D. When using a TWAN access in SCM, Routing Rules are delivered over the 3GPP access.
Editor’s Note: How SWu/IKE may be used to negotiate Routing Rules between the UE and the PGW is FFS 
E. In order to expedite IP flow mobility, the UE may provide Routing Rules during the procedure of adding an additional access to a NBIFOM PDN connection.  This applies to the addition of a 3GPP access, to the addition of an S2a access in the case of MCM and to the addition of an S2b access.  In any case, the UE and network may exchange routing rules using a separate procedure immediately after the addition of an access
F. The PCRF provides the PGW with Access rule information. The Access rule information may correspond to rules about the access over which to route some traffic. The PGW translates Access rule information into Routing Rules sent to the UE (§ 7.3.2.1.3). Conversely, the PGW can provide the PCRF with notifications of UE requests for IP flow mapping to an Access Type. 
Further description of PCC interactions is provided in other sections such as section 7.7.3. 








Open Issue#5: It is FFS on the signalling procedures for the support of the co-existence handling of UE-initiated and Network-initiated 

Open Issue#6: It is FFS on the co-existence support for network-initiated IP flow mobility and ANDSF.

Open Issue #7: It is FFS how intra-3GPP access mobility to a target MME/SGSN not supporting NBIFOM is handled, or whether it can be assumed that all MME/SGSN support of NBIFOM. (Note that inter-TWAG mobility is not supported as per eSaMOG solution in TS 23.402). If intra-3GPP access mobility to a target MME/SGSN not supporting NBIFOM is supported, it is e.g. FFS how the PDN GW discovers at an inter-MME or inter-SGSN mobility whether the new serving node supports NBIFOM:

-
to send NBIFOM related indication to PCRF during IP-CAN Session Modification procedure.

-
to receive Routing Rules from PCRF and send to Serving GW/TWAN via GTP message.

7.3.2.1 
Overview 

7.3.2.1.1 
General 
In this solution, the PCRF generates the routing decision based on the current service data flows of UE and operator policy. The routing decision is sent to the PGW within Access rule information. The PGW translates Access rule information into Routing Rules sent to the UE (§ 7.3.2.1.3). Both the PGW and the UE can initiate IP flow mobility procedure to install Routing Rules to each other. A control plane signalling approach is used to support the Routing Rules installation and navigate the IP flow mobility support. 

The flow description is described in clause 7.3.2.3 and the conflict resolution between UE-initiated and network-initiated IP flow mobility is described in clause 7.3.2.1.5.
Editor’s note: Need to define “Multi-access PDN connection”. 
7.3.2.1.2 
NBIFOM capability discovery/negotiation 
During initial PDN connection establishment over first access the UE includes a NBIFOM capability indication in the PCO. If the network (PCRF) decides NBIFOM may apply, the PGW confirms the NBIFOM support with the PCO. This decision takes into account whether intermediate nodes (e.g. MME, SGSN, TWAG etc) have indicated they support NBIFOM.  More details on how the intermediate nodes (e.g. MME, SGSN, TWAG etc) indicate to PGW support for NBIFOM is described in the call flows.

7.3.2.1.3 
Routing rules considerations 

A Routing Rule should contain the following parameters:

· Routing Filter 
· Routing Access Type

· Routing Rule Priority

A Routing Filter consists of IP header parameter values/ranges used to identify one or more IP flows as defined in clause 3.1.
Editor’s note: Whether application ID can be included in the Routing Filter is FFS. 
The Routing Access Type identifies the access network where the IP flow shall be routed as defined in clause 3.1.

For the purpose of matching user traffic against routing rules, the filters are applied in the order of the Routing Rule Priority.
It is assumed that between UE and the P-GW there is always a default routing access type via which packets not matching any specific routing filter are routed. The UE and the network can negotiate the default access during the procedure of additional of one access to a PDN connection. 
7.3.2.1.4 
Delivery of routing rules 

The following principles are applied for routing rule delivery in this solution:
-
The PCRF triggers an update of an Access rule information and sends this to the PDN GW by an IP-CAN Session Modification procedure. The PGW translates Access rule information into Routing Rules. The PDN GW does not apply these new routing rules until the UE has acknowledged them.

-
The UE triggers an update of a routing rule and sends this to the PDN GW. The UE does not apply these new routing rules until the PDN GW has acknowledged them.

-
For NBIFOM mobility signalling via 3GPP access, the routing rules are sent by the PDN GW to S-GW and the MME/SGSN via GTP-C/ nd further to the UE via the 3GPP access specific signalling (i.e. NAS) procedure, the PDN GW initiated bearer modification procedure (i.e. Attach Response, Activate Default EPS Bearer Context etc.), as defined in TS 23.401 [8].

-
For NBIFOM mobility signalling via TWAN access in MCM, the routing rules are sent by the PDN GW to the TWAG via S2a and then to the UE via WLCP signalling over trusted TWAN as defined in TS 23.402, clause 16 [2]. A new WLCP procedure is defined to provide routing rules to the UE. 

-
If the PDN GW receives Access rule information update from the PCRF, and the corresponding PDN connection is routed over both 3GPP and TWAN access in MCM, then the PDN GW sends the corresponding routing rules via either the 3GPP or the TWAN access. However, it is local policy decision to decide over which access to carry the routing rule.
Editor’s note: It is FFS on how to transport the routing rule when SCM is used. The alternatives are to either transport it over 3GPP access when it is possible, or transport Routing Rules over WLAN/SCM with extended EAP protocols. 
Editor’s note:.The PGW may need to know whether SCM or MCM applies, in order to decide how to send Routing Rules towards the UE
-
For UE-initiated NBIFOM, if the PDN connection is routed over both 3GPP and TWAN access in MCM, then the UE sends the routing rules via either the 3GPP or the TWAN access. However, it is local policy decision to decide over which access to carry the routing rule.

-
If updated routing rules result in that no IP flows left for a particular access, the PDN GW should not release the PDN connection for that particular access unless the PDN connection is explicitly torn down by the UE or by the network as described in clause 5.5 [13].  The update of a Routing Rule may result in a bearer modification or a bearer release, but shall not result in the release of the default bearer of the PDN connection over an access
Editor’s note: It is FFS to determine if “null” routing rule needs to be introduced to perform the following: 

-
Upon adding an access, the UE may provide a “null” routing rule indicating that no traffic shall be routed on such access. This will enable the UE to speedily move traffic to this access when required (e.g. based on policies in the UE) without requiring authentication over the new access.

-
When performing IP flow mobility, the UE may also provide a “null” routing for a source access after having moved all the IP flows to a target access to avoid that the PDN GW disconnects the source access.
7.3.2.1.5 
Co-existence of UE-initiated and Network-initiated handling 
Editor’s note: Co-existence of UE-initiated and Network-initiated handling is FFS

Editor’s note: If ANDSF is used, co-existence aspects between network-initiated IP flow mobility and ANDSF is FFS.

Solutions for co-existence between UE-initiated and network-initiated are captured in Clause 7.8.

Solutions for co-existence between network-initiated IP flow mobility and ANDSF are captured in Clause 7.9. 

7.3.2.1.6 
PCC Interactions   


Solutions for PCC aspects are captured in Clause 7.7.3.

7.3.2.2 
System Impacts 

7.3.2.2.1 
3GPP RAN 

No impact on RAN
7.3.2.2.2 
UE 
UE is enhanced to indicate to the PDN GW in the PCO that the UE supports NBIFOM and to receive indication in the PCO from the PDN GW that the network has accepted NBIFOM for this PDN connection.

UE is enhanced to provide an establishment cause for the PDN establishment indicating NBIFOM when an access is added for a PDN connection.

The UE is enhanced to send and receive routing rules in 3GPP NAS over 3GPP access and, if MCM is used, via WLCP signalling over TWAN.

Editor’s note: More study is needed to determine which NAS procedure is impacted.

The UE is enhanced to route IP flow(s) by referring to the routing access type which is part of the routing rules.


7.3.2.2.3 
MME 

During the PDN connection establishment (as part of initial attach or after initial attach), the MME provides an indication to the PGW for its support for NBIFOM.

MME is enhanced to receive and process a PDN connection establishment request to support NBIFOM connectivity.

In addition, the MME is enhanced to forward the routing rules between the network and the UE via NAS/GTP.
7.3.2.2.4 
S-GW 
During the PDN connection establishment (as part of initial attach or after initial attach), the Serving GW provides an indication to the PGW for its support for NBIFOM.  

Serving GW is modified to forward the routing rules between the network and the UE.
The Serving GW forwards the Routing Rules between the PDN GW and the MME using GTP-c.
7.3.2.2.5 
TWAN 
During the PDN connection establishment (as part of initial attach or after initial attach) in the case of MCM, the TWAG indicates to the PGW its support for NBIFOM.

Editor’s note: It is FFS if the above indication is needed for the case of SCM.

TWAG is enhanced to receive and process a PDN connection establishment request via WLCP to support with NBIFOM connectivity.

In the case of MCM support, the TWAG is enhanced to forward the routing rule between the PDN GW and the UE via WCLP.
Editor’s note: It is FFS to determine the impacts towards TWAG in the case of NBIFOM support for SCM. The followings are part of the considerations: 
-
how to send the routing rules received from the PDN GW to the UE.
-
how to send the routing rules to the 3GPP AAA Server if the UE using SCM.

-
how to send the routing rules accepted by the UE to the PDN GW.
-
if EAP extension alternative is considered for transporting the routing rule, 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.
7.3.2.2.6 
P-GW 
The PDN GW is modified to support:
- 
the negotiation in PCO for the support of NBIFOM when the UE requests new PDN connectivity in case of MCM, and during the initial S2a attach in case of SCM. 

- 
to support multi-access PDN connection.
Editor’s note: Need to define “Multi-access PDN connection”. 

-
to route IP flow(s) by referring to the routing access type which is part of the routing rules.

-
to send and receive routing rule updates over S5/S8 and S2a.

-
to receive an indication from the MME, SGW,SGSN or TWAG of whether they support NBIFOM or not

-
the ability, upon discovery that the serving MME or SGSN do not support NBIFOM, or upon rejection of NBIFOM by the PCRF to indicate to the UE that NBIFOM is not supported
-
To support the necessary PCC/Gx modifications requested by NBIFOM (7.3.2.2.8)
7.3.2.2.7 
SGSN

The SGSN is enhanced to receive and process a PDP context establishment request with an indication for NBIFOM connectivity.
During the PDN connection establishment (as part of initial attach or after initial attach), the SGSN provides an indication to the PGW for its support for NBIFOM.

For UE-initiated NBIFOM, the SGSN is also enhanced to transport routing rules received from UE via NAS to the S-GW
For Network-initiated Routing Rule modification, the SGSN is enhanced to send routing rules received from S-GW to the UE via NAS.
7.3.2.2.8 
PCC Enhancements 

The PCC is enhanced with followings:
-
multiple IP-CAN types simultaneously associated with the same Gx session and IP address ( both TWAN and 3GPP access);

-
to extend the IP-CAN level Gx signalling to allow PCRF to send Access rule  information per SDF to the PDN GW; 

-
for network-initiated NBIFOM, determine the desired access type routing information for a flow and accordingly  install / modify Access rule information to the PDN GW; 

- 
for UE-initiated NBIFOM, enhance PCRF to receive update from PDN GW about UE requests for IP flow mapping to an Access Type and accordingly install / modify Access rule information onto the PGW;

- 
PCRF to determine loss of access based on event triggers and act accordingly;

Editor’s note: Note that the terminology used in this solution description needs to be aligned with the conclusion to PCC related discussions. 
More detailed solution alternatives for PCC enhancements are captured in Clause 7.7.3.

7.3.2.3 
Flows 

7.3.2.3.1 
Initial PDN connection establishment over first access 

7.3.2.3.1.1 
General 
7.3.2.3.1.2 
PDN connection establishment over 3GPP access 
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1 . 3GPP  PDN connection establishment   as   defined in TS 23.401 ,  TS 23.060  


Figure 7.3.2.3.1.2-1 PDN connection establishment over 3GPP access with GTP based S5/S8
The UE performs the initial PDN connection establishment over EUTRAN access as specified in TS 23.401 [8] clause 5.3.2.1 for Initial Attach, and the addition of a new PDN connection as specified in TS 23.401 section 5.10.2 for UE requested PDN connectivity, with the following additions:
-
The UE sends PDN Connectivity Request, including a NBIFOM capability indication in the PCO 

-
The MME and SGW notify PGW their support of NBIFOM 

-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW IFOM capability and about the RAT type. The PCRF decides whether NBIFOM applies to the PDN connection and indicates this decision to the PGW.

-
The PDN GW indicates the decision of whether NBIFOM applies in the PCO sent back to the UE.
The UE performs the initial PDN connection establishment over GERAN/UTRAN access as specified in TS 23.060 [14] clause section 9.2.2.1A (PDP context activation using S4) and addition of a new PDN connection as specified in TS 23.060 section with the following additions:
-
The UE sends Activate PDP context Request, including a NBIFOM capability indication in the PCO 

-
The SGSN and S-GW inform the PDN GW their support of NBIFOM

-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW IFOM capability and about the RAT type. The PCRF decides whether NBIFOM applies to the PDN connection and indicates this decision to the PGW.

-
The PDN GW indicates the decision of whether NBIFOM applies in the PCO sent back to the UE.
After successful establishment, the default access for this PDN connection is the 3GPP access.

7.3.2.3.1.3 
PDN connection establishment over S2a 


A new PDN connection is established using SCM or MCM as described in TS 23.402 section 16.2 for Initial Attach, with the following additions: 

-
The UE indicates in PCO that it requests an NBIFOM PDN connection. 

-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW IFOM/NBIFOM capability and about the IP-CAN / RAT type. The PCRF decides whether NBIFOM applies to the PDN connection and indicates this decision to the PGW.

-
The PDN GW indicates the decision of whether NBIFOM applies in the PCO sent back to the UE.
Editor’s note : Two alternative descriptions are documented below. One of the alternatives is to be selected.  

Alternative#1: 
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1 . 3GPP  PDN connection establishment   as   defined in   sub - clause   16.2.1   in   TS 23.40 2 .  


Figure 7.3.2.3.1.3-1: PDN connection establishment procedure over TWAN access for SCM

In addition, the NBIFOM capability discovery is performed during UE attachment as described in sub-clause 7.3.2.1.2.
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Figure 7.3.2.3.1.2-2: PDN connection establishment procedure over TWAN access for MCM

The UE Initiated PDN connectivity request procedure in TWAN on S2a for Multi-connection Mode as specified in sub-clause 16.8.1 in 3GPP TS 23.402 [10] with following additions:
1-2.
The UE indicates in PCO for the NBIFOM support in the WLCP PDN Connection Request to the TWAN; the TWAN includes its NBIFOM support indication in the Create Session Request/Proxy Binding Update to the PGW if the TWAN supports NBIFOM.

3-4.
Step 3 to Step 4 is described as in clause 16.2.1 in 3GPP TS 23.402 [10] with possible updates described in § 7.7.3.

5-7.
The PGW indicates the network decision about whether the PDN connection may support NBIFOM in the PCO of the Create Session Response message/Proxy Binding Acknowledgement; the TWAN returns a WLCP PDN Connection Response message to the UE with the NBIFOM indication.

Alternative#2: 

For SCM, the procedures are the same as described in clause 16.2.1 of TS 23.402 [2], with the following differences:
-
The procedure is used also to establish PDN connectivity over TWAN for APNs already connected over 3GPP access

-
In step 2, if the UE negotiates single-connection mode during the EAP authentication procedure and requests EPC access, the UE may also provide routing rules. The UE includes also an indication in the PCO of the support of NBIFOM. In step 3 the TWAN forwards the routing filter to the PDN GW in the Create Session Request

-
In step 4, the PDN GW initiates the IP-CAN Session Establishment Procedure with the PCRF. In this request, if the PDN GW supports NBIFOM, the PDN GW provides the routing rules to the PCRF;

-
In steps 6 to 8, The PGW indicates the network decision about whether the PDN connection may support NBIFOM in the PCO of the Create Session Response message/Proxy Binding Acknowledgement sent to the TWAG; the Create Session Response may also include the accepted routing rule . 
For MCM, the UE attaches to TWAN using the procedure described in clause 16.2.1 of TS 23.402 [2] and negotiates for multi-connection mode. If multi-connection mode is authorized by the network, the UE performs the procedure in clause 16.8.1 of TS 23.402 [2] with the following difference:
-
The UE may include requested routing rules in the WLCP PDN Connection Request in step 1.. The UE includes an indication in the PCO of the support of NBIFOM. The TWAN forwards the routing filter to the PDN GW in the Create Session Request; 

-
The PDN GW initiates the IP-CAN Session Establishment Procedure with the PCRF. In this request, if the PDN GW supports NBIFOM, the PDN GW provides the routing rules requested by the UE to the PCRF:

-
The PDN GW sends the Create Session Response to the TWAN which, when NBIFOM may apply,  includes an indication in the PCO that NBIFOM may apply and  may also include the accepted routing rule. The TWAN forwards the PCO and the accepted routing rule to the UE in the WLCP PDN Connection Response.
7.3.2.3.2 
Addition of one access to a PDN connection
7.3.2.3.2.1 
General 

This clause specifies the additional procedures for adding an access to an existing PDN connection over a 3GPP access or a TWAN access when NBIFOM is supported. In these flows it is assumed that the UE has performed a PDN Connection establishment procedure through one access as specified in sub-clause 7.3.2.3.1. Subsequently the UE attaches to a second access and starts using both accesses for the same PDN connection. As a result the UE is simultaneously connected via both accesses and a set of traffic flows are routed through one access while the remaining traffic flows are routed through the other access.
In order to expedite IP flow mobility, the UE may provide Routing Rules during the procedure of adding an additional access to a NBIFOM PDN connection.  This applies to the addition of a 3GPP access, to the addition of an S2a access in the case of MCM and to the addition of an S2b access.
NOTE: The network cannot initiate Routing Rule signalling towards the UE during the procedure of Addition of one access to a PDN connection as the UE would not be able to accept or reject the request  

In any case, the UE and network may exchange routing rules using a separate procedure (described in § 7.3.2.3.3) immediately after the addition of an access
7.3.2.3.2.2 
Addition of an access using S2a
When 
Editor’s note : Two alternative descriptions are documented below. One of the alternatives is to be selected.  

Alternative#1: 

The UE has established a PDN connection over a 3GPP access as described in section 7.3.2.3.1.2. In order to use the TWAN access for the same PDN connection simultaneously, the UE now performs the procedure TS 23.402 [10] clause 16.2 (Initial Attach) or TS 23.402 [10] clause 16.8 (UE Initiated PDN connectivity request procedure in TWAN on S2a for Multi-connection Mode) with the following additions:   
-
The UE indicates handover and the same APN as for the PDN connection established over the 3GPP access. 

-
The UE also includes an indication that this handover attach is for NBIFOM. When the PGW receives this indication during the handover attach the PGW does not remove the bearers over 3GPP access for the corresponding PDN connection.

-
Instead of an IP-CAN Session Establishment procedure, the PDN GW performs an IP-CAN Session Modification procedure. The PDN GW informs the PCRF about the additional RAT type. The PCRF may provide a new default access type to the PDN GW. 

-
The PDN GW provides the new default access (if any) to the TWAG via S2a. The TWAG sends the new default access to the UE as part of the EAP authentication procedure or in the WLCP PDN Connection Response.

-
If TWAN is the new default access, the PDN GW may perform one or more bearer modification or bearer deactivation procedures on the 3GPP access.

-
The network does not provide any routing rules to the UE during this procedure. The reason is that there would be no way for the UE to acknowledge the NW-provided Routing Rules during the addition of an access. Instead, Routing Rules need to be provided from the network using a separate IP flow mobility procedure.
Alternative#2: 

The UE has successfully attached to 3GPP access and established a PDN connection over 3GPP access using GTP as described in clause 7.3.2.3.1.2. 

Subsequently the UE performs the TWAN attachment, and requests to establish a PDN connection for the same APN using the procedure described in 7.3.2.3.1.3 with the following additions
-
In single-connection mode, the UE includes a routing rule during the EAP authentication procedure. In multi-connection mode, the UE includes the routing rule in the WLCP PDN Connection Request. 

-
The routing rule may be a “null” routing rule for TWAN to indicate that no traffic is to be routed over TWAN.

-
The routing rule may contain a “null” routing rule for 3GPP access to indicate that the PDN connection over 3GPP should not be disconnected. 

-
The UE includes an establishment cause indicating NBIFOM

-
Appropriate 3GPP resource release procedures are executed for the resources associated with the flows that were moved away from the 3GPP source access, based on the routing rules provided by the UE, as specified in TS 23.402 [10]. If the UE has provided a “null” routing rule for 3GPP access, the PDN GW should not release the PDN connection over 3GPP.
7.3.2.3.2.4 
Addition of a 3GPP access
The UE has established a PDN connection over TWAN as described in clause 7.3.2.3.1.3. Subsequently, the UE requests to establish a PDN connection using the same APN on E-UTRAN, and attempts to use both accesses for the same PDN connection simultaneously. The procedure is the same as specified in TS 23.401 [8] clause 5.3.2.1 or 5.10.2 with the following additions:
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Figure 7.3.2.3.2.4-1 Additional of 3GPP E-UTRAN access to the PDN connection with GTP based S5/S8

1.
The UE sends PDN Connectivity Request, including a “Multi Access” indication. The UE may propose Routing Rules
2.
The MME receives the “Multi Access” indication and then selects the same PDN GW used by the PDN connection over Non 3GPP access.
The MME sends the Create Session Request to the Serving GW, including the “Multi Access” indication.

3.
The Serving GW sends the Create Session Request to the PDN GW, including the “Multi Access” indication.

4.
The PDN GW initiates an IP-CAN Modification Procedure, notify the PCRF about the additional of TWAN access by sending the “Multi Access” indication to the PCRF. The PCRF makes a decision on whether the addition of an access to the PDN connection is allowed, and may send  rules to the PGW.
5.
The PGW sends Create Session Response message to the SGW. The same IP address is allocated for the PDN connection as the one used in 3GPP access network. The Create Session Response may contain Routing rule related signalling.
6.
The Serving GW returns a Create Session Response to the MME.

7.
The MME sends PDN Connectivity Accept to the eNodeB.

8.
The eNodeB sends RRC Connection Reconfiguration to the UE, including the PDN Connectivity Accept message. 

Editor’s note: It is FFS for whether to use “handover Indication” or “multi-access Indication” or “NBIFOM indication” to indicate that new access is attached to existing PDN connection, and not to release the existing access. 

Editor’s note: It is FFS for how to indicate the default access. 
NOTE:  If the PCRF has provided rules to the PGW as part of Step4, the PGW as required by the PCC rules then (as described in § 7.3.2.3.3) creates / modifies / updates bearers and generates towards the UE Routing Rules related signalling that corresponds to the Access rule information received from the PCRF
7.3.2.3.3 
IP flow mobility within a PDN connection 

7.3.2.3.3.1 
General 
7.3.2.3.3.2 
Network-initiated IP flow mobility with Routing Rules signalled via 3GPP access 

Editor’s note : Two alternative descriptions are documented below. One of the alternatives is to be selected.  

Alternative #1:

The PCRF provides access  rule information to the PDN GW that the PGW transforms into routing rules. The PDN GW sends the routing rules to the UE through 3GPP access.
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Figure 7.3.2.3.3.2.1-1: IP flow mobility within a PDN connection initiated by Network (routing rules transmitted over 3GPP access)

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.
Editor’s Note: This procedure assumes 23.402 endorses the usage of RFC 7077.
1.
The UE is attached to the PDN GW via E-UTRAN and TWAN simultaneously.

2.
The PCRF decides to update the Access rule information.. 
3.
The PCRF sends a Policy and Charging Rules Provision message including the new Access rule information to the PDN GW. The PGW determines the new routing rules.
4-5. The PDN GW sends to the SGW an Update Bearer Request or an Update Notification (as specified in RFC 7077) which includes the new routing rules. The SGW forwards the information to the MME via Update Bearer Request.

6.
The MME sends the routing rule to the UE via NAS signalling .

7.
The UE may decide to accept or reject the Routing Rules. The UE sends the accepted routing rules to the MME via NAS signalling.

8-9. The MME returns an Update Bearer Response message to the SGW. The message includes the routing rules accepted by the UE. The MME forwards the information to the SGW via Update Bearer Response/Update Notification Acknowledgment (as specified in RFC 7077).

10.
The PDN GW returns an Acknowledge Policy and Charging Rules Provision message to the PCRF. The message may include the Access rule information accepted by the UE.

Alternative #2:

In the following signalling flow, the PDN GW moves one or more IP flow(s) by updating the routing rules via GTPv2 and NAS procedures. The routing rule is sent via 3GPP access in this case.
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Figure 7.3.2.3.3.2.2-1 Network-initiated IP flow mobility within a PDN connection via 3GPP access using GTP

1.
The UE is connected simultaneously to 3GPP and TWAN access.

2.
The PCRF sends a Policy and Charging Rules Provision message including the new Access rule information to the PDN GW. The PGW determines the corresponding routing rules.

3.
The PDN GW decides to move one or more IP flows based on the received Routing Rule. The PDN GW sends the Routing Rules within Create/ Update/Delete Bearer Request to the MME via the Serving GW.

4.
The dedicated bearer activation or bearer modification or dedicated bearer deactivation procedure between the MME and the UE is performed as described in TS 23.401. The UE may decide to accept or reject the Routing Rules. The UE applies the accepted routing rules and acknowledges the applied rules in the message sent to the MME. 
5.
The MME sends Create/Update/Delete Bearer Response indicating the accepted Routing Rules to the PDN GW via the Serving GW.
6.  The PDN GW indicates to the PCRF whether the Access rule information could be enforced or not. This corresponds to the completion of the PCEF-initiated IP‑CAN session modification procedure as defined in TS 23.203 [7], proceeding after the completion of IP‑CAN bearer signalling.
7.
Appropriate TWAN resource release/modification procedures are executed for the resources associated with the flows that were removed in the TWAN access as described in TS 23.402 [2].
Editor’s Note: How the UE rejects the Routing Rules during this procedure is FFS.
7.3.2.3.3.3 
Network-initiated IP flow mobility with Routing Rules signalled via trusted WLAN access 

7.3.2.3.3.3.1 
Single-connection mode 

when SCM is used routing rules aretransported over 3GPP access as described in 7.3.2.3.3.2. 

















.

7.3.2.3.3.3.2 
Multi-connection mode 

In the following signalling flow, the PDN GW moves one or more IP flow(s) by updating the routing rules via GTP and WLCP procedures. The routing rule is sent via TWAN access in this case.
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Figure 7.3.2.3.3.3.2-1 Network-initiated IP flow mobility within a PDN connection over TWAN access using GTP

1.
The UE is connected simultaneously to 3GPP and TWAN access.

2.
The PCRF decides to update the Access rule information. The PCRF sends a Policy and Charging Rules Provision message including the new Access rule information to the PDN GW. The PGW determines the new routing rules.

3.
The PDN GW decides to move one or more IP flows based on the received Routing Policy. The PDN GW sends the Routing Rules within Create/Update/Delete Bearer Request to the TWAN.

4.
The TWAN sends a new WLCP NBIFOM Request message to the UE, including the Routing Rules.

5.
The UE may decide to accept or reject the Routing Rules. The UE applies the accepted routing rules and acknowledges the applied rules in a new WLCP NBIFOM Response message to the TWAN.

6.
The TWAN sends Create/Update/DeleteBearer Response to the PDN GW.
7.
The PDN GW indicates to the PCRF whether the Access rule information could be enforced or not. This corresponds to the completion of the PCEF-initiated IP CAN session modification procedure as defined in TS 23.203 [7], proceeding after the completion of IP CAN bearer signalling.
8.
Appropriate 3GPP resource establishment/release/modification procedures are executed for the resources associated with the flows that were removed/added in the 3GPP access as described in TS 23.401 [8].
Editor’s Note: How the UE rejects the Routing Rules during this procedure is FFS.
7.3.2.3.3.4 
UE-initiated IP flow mobility with Routing Rules signalled via 3GPP access 

In the following signalling flow, the UE moves one or more IP flow(s) by updating the routing rules via NAS and GTPv2 procedures. The routing rule is sent via 3GPP access in this case.
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Figure 7.3.2.3.3.4.2-1 UE-initiated IP flow mobility within a PDN connection  using GTP

1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.

2.
The UE sends a Request Bearer Resource Modification message to the eNodeB, which includes the Routing Rules requested by the UE. 

3.
The eNodeB sends a Bearer Resource Command message to the MME, includes the Routing Rules. 

4-5.The MME forwards the Routing Rules to the PDN GW via the Serving GW.

6.
The PDN GW initiates an IP-CAN Modification procedure and provides the Routing Rules to the PCRF.

7.
The PDN GW performs the dedicated Bearer activation procedure or bearer modification procedure as described in TS 23.401 [8], which acknowledge of the Routing Rules.

8.
Appropriate TWAN resource release / modification procedures are executed for the resources associated with the flows that were removed in the TWAN access as described in TS 23.402 [10].
Editor’s Note: How the network rejects the Routing Rules during this procedure is FFS.
7.3.2.3.3.5 
UE-initiated IP flow mobility with Routing Rules signalled via trusted WLAN access 
7.3.2.3.3.5.1 
Single-connection Mode

Editor’s note: It is FFS on how to support the routing rule transport in SCM.  The alternative is either transporting it over 3GPP access as described in 7.3.2.3.3.4 or over WLAN with SCM using extended EAP protocols. The procedure for transporting routing rules over WLAN with SCM using extended EAP protocols is FFS.  

7.3.2.3.3.5.2

Multi-connection Mode 

Editor’s note : Three alternative descriptions are documented below. One of the alternatives is to be selected.  

Alternative#1: 

The UE can initiate moving one or more IP flow(s) from TWAN access to 3GPP access as specified in TS 23.402 with the following additions, the routing rule is applied via 3GPP access in this case:
-
The UE sends the routing rule and the changed packet filter information can be used/extended to indicate the modified routing filter. The routing rule may contain a “null” routing rule for TWAN access to indicate that the PDN connection over TWAN should not be disconnected. The MME forwards the modified routing filter to the S-GW in the Bearer Resource Command.

-
The MME sends the Bearer Resource Command including the modified routing rule to the S-GW. The S-GW then sends the Bearer Resource Command which includes the modified routing rule) to the PDN GW. The routing address for 3GPP access is the S-GW IP address;

-
The PDN GW initiates the IP-CAN Session Modification procedure and provides the modified routing rules to the PCRF:

-
The PDN GW sends to the S-GW the accepted routing rule, which is forward to UE by the S-GW via the MME using the corresponding bearer modification procedure in step 5.

-
Appropriate 3GPP resource release/allocation procedures are executed for the resources associated with the flows that were removed, modified or added in the 3GPP access. If the UE has provided a “null” routing rule for TWAN access, the PDN GW should not release the PDN connection over TWAN.
Alternative#2: 

In the following signalling flow, the UE moves one or more IP flow(s) from 3GPP access to TWAN access by updating the routing rules via WLCP and GTPv2 procedures. The routing rule is sent via TWAN access in this case.
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Figure 7.3.2.3.3.5.2-1 UE-initiated IP flow mobility within a PDN connection from 3GPP access to TWAN access using GTP

1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.

2.
The UE sends a WLCP NBIFOM Request message to the TWAN, which includes the Routing Rules requested by the UE. 

3.
The TWAN sends a Bearer Resource Command message to the PDN GW. The message includes the Routing Rules. 

4. The PDN GW initiates the IP-CAN Session Modification Procedure with the PCRF. In this request, the PDN GW provides the Routing Rules to the PCRF.
5.
The PDN GW sends to the TWAN an Update Bearer Request which acknowledge of the Routing Rules.

6.
The TWAN sends an Update Bearer Response to the PDN GW.

7
The TWAN sends a WLCP Response to the UE which acknowledge of the Routing Rules.
8.
A TWAN specific resource allocation/modification procedure may be executed in this step. The details of this step are out of the scope of 3GPP.

9.
Appropriate 3GPP resource release / modification procedures are executed for the resources associated with the flows that were removed in the 3GPP access as described in TS 23.401 [8].
Editor’s Note: How the network rejects the Routing Rules during this procedure is FFS.
Alternative#3: 

When the UE is moving IP flows from a first access to a second access, in case the UE has a single PDN connection over the first access, when the UE (e.g. based on policies) moves all traffic from e.g. TWAN to 3GPP, the UE and/or the network may or may not disconnect the PDN connection from TWAN (e.g. if TWAN is not matching anymore the conditions in the UE policies for routing traffic over TWAN), in order to avoid detach from TWAN and to enable the UE to move traffic back to TWAN without requiring authentication. In order to avoid disconnection of the PDN connection from the first access, the UE may provide a “null” routing rule for such access. Upon receiving such “null” routing rule, the PDN GW should not initiate the PDN connection disconnection from such access.

In the following signalling flow, the UE moves one or more IP flow(s) from 3GPP access to the TWAN access by updating the routing rules via WLCP and GTP procedures. The routing rule is applied in TWAN access in this case.
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Figure 7.3.2.3.3.5.2-2: IP flow mobility within a PDN connection initiated over TWAN access in multi-connection mode

1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection as described in clauses 7.3.2.3.1 and 7.3.2.3.2.

2.
The UE sends to the TWAN a WLCP request, which includes the updated routing rule requested by the UE. 

Editor’s Notes: It is FFS whether one of the existing WLCP messages can be re-used of if new WLCP messages need to be defined.

3.
The TWAN sends a Bearer Resource Command message to the PDN GW. The message includes the updated routing rule. 

4. The PDN GW initiates the IP-CAN Session Modification Procedure with the PCRF. In this request, the PDN GW provides the updated routing rules to the PCRF:
5.
The PDN GW sends to the TWAN an Update Bearer Request which includes the accepted routing rule.

6.
The TWAN sends an Update Bearer Response to the PDN GW.

7
The TWAN sends a WLCP Response with the accepted routing rule to the UE.
8-9.Appropriate non-3GPP bearer setup or modification procedures are executed for the resources associated with the flows that were moved onto the TWAN access. If the UE has provided a “null” routing rule for 3GPP access, the PDN GW should not release the PDN connection over 3GPP.

Editor’s note: For DSMIP, the network supports moving all the IP flows without tearing down the existing PDN connection; hence, it is not clear why “null” routing rule is needed?

7.3.2.3.4 
Removal of an access from a PDN connection 

7.3.2.3.4.1 
Removal of 3GPP access from the PDN connection 
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Figure 7.3.2.3.4-1: Removal of 3GPP access from the PDN connection

1. The UE is connected simultaneously to 3GPP and TWAN and establishes multiple IP flows of the same PDN connection.
2. MME initiates a release of the resources on 3GPP due to operator intervention or other trigger (detach request from UE or radio link failure)

3. MME sends a Delete Session Request to the SGW/PDN GW.
4. PDN GW shall indicate to the PCRF the removal of 3GPP access, if the PCRF has enabled this event trigger.
5.  PDN GW sends the Delete Session Response to the SGW/MME.
6. MME performs EPS resource release procedures

Editor’s note: It is FFS for the use of “null” routing rule in the procedure before the UE detaches from the old access to allow the UE to keep the IP flows from an access which is to be detached.
The optional interaction steps between the PGW and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC.
7.3.2.3.4.2 
Removal of Trusted WLAN access from a PDN Connection 

When SCM is used and there is an established PDN connection over a 3GPP and TWAN access simultaneously, then the UE or the TWAN may remove the TWAN access from the PDN connection by the procedure in TS 23.402 section 16.3 (Detach and PDN disconnection in TWAN on S2a) but modified as follows:

· The PGW does not signal to the PCRF the removal of the IP-CAN session but (if the PCRF has set the corresponding Event Trigger) sends an indication of IP-CAN session modification  to notify  the PCRF with the  removal of an access. 

When MCM is used, the UE may remove the TWAN access from a PDN Connection by the procedure in TS 23.402 section 16.9 (UE/TWAN Initiated PDN disconnection for Multi-connection Mode). When there is established PDN connection(s) over a 3GPP and TWAN access using MCM simultaneously, then the UE or the TWAN may remove the TWAN access from all PDN connection(s) by the procedure in TS 23.402 section 16.7 (Detach in TWAN on S2a for Multi-connection Mode).

Instead of performing the IP-CAN Session Termination procedure, (if the PCRF has set the corresponding Event Trigger)  the PDN GW performs the IP-CAN Session Modification procedure indicating the RAT type that is removed.

After removal of TWAN access, the 3GPP access becomes the default access for this IFOM PDN connection.

Editor’s note: It is FFS for determining the use of the “null” routing rule in the procedure before the UE detaches from the old access if the UE wants to keep the IP flows from an access which is to be detached.
The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC.
7.3.2.3.5 
Loss of an access from a PDN connection 
Editor’s Note: In a scenario where one radio access deteriorates (e.g. coverage is lost), it is FFS what mechanism is used to detect such scenario and move flows to the other radio access type. 
7.3.2.3.5.1 
Loss of 3GPP access from the PDN connection 

Editor’s Note: This procedure is FFS 
7.3.2.3.5.2 
Loss of trusted WLAN Access 

Editor’s Note: This procedure is FFS 
�Why for MCM only?


�Does it work in case of network initiated Routing Rules signalling. PMIP is not in scope of this section?


�Could you clarify what this means
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