SA WG2 Document

Page 16

SA WG2 Meeting #104
S2-142449
7 - 11 July 2014, Dublin, Ireland
Source:
ZTE , Verizon, Oracle, Broadcom 
Title:
IP flow mobility solutions for S2b (GTP) – UE-initiated and Network-initiated IP flow mobility 
Document for:
Approval 

Agenda Item:
7.7
Work Item / Release:
NB-IFOM / Rel-13
Abstract of the contribution: The intent of this contribution is to propose an additional solution including UE-initiated and Network-initiated IP flow mobility for GTP-based S2b. 
.
Proposal
The contribution is to propose the full solution for S2b NB-IFOM and to update TR 23.861 (NB-IFOM) as shown below. 
The procedures for co-existence of UE-initiated and Network-initiated, as well as for the UE out-of-coverage are not included in this proposal and will be provided in the future revision. 

* * * Start of Change * * * 
7.5.x
An solution including UE-initiated and Network-initiated IP flow mobility for GTP-based S2b
7.5.x.1
Overview 

7.5.x.1.1 
General

In this solution, routing rules are provided on both WLAN and 3GPP accesses. The routing rules are determined by the UE and provided to the P-GW/PCRF or, alternatively, the routing Rules are determined via operator-configured policies in the PCRF, provided to PGW and to the UE.For the UE-initiated procedure, the routing rule can be provided via both WLAN access and 3GPP access.  Dependent on the operator’s implementation decision w.r.t. to network condition (e.g. network congestion) or such as time of date, PCRF may apply the routing rules dynamically to initiate IP flow mobility.   

-  For WLAN access, the routing rule is provided in the following way:

· via IKEv2 procedure from the UE to the ePDG;
Editor’s note: Whether IKEv2 signaling supports the transfer of routing information between UE and ePDG at any time of IPsec lifetime is FFS.
· via GTP-C signalling from the ePDG to the P-GW;

· via Gx procedure from the P-GW to the PCRF.
-
For 3GPP access, the routing rule is provided in the following way:

· via 3GPP access specific signalling (e.g. Attach Request, Request Bearer Resource Modification) from the UE to the MME and then over GTP-C to S-GW;

· via GTP-C signalling from the S-GW to the P-GW;

· via Gx procedure from the P-GW to the PCRF.
For the Network-initiated procedure, the routing rule also can be provided via both WLAN access and 3GPP access.

· For WLAN access, the routing rule is provided in the following way:

· via Gx procedure from PCRF to the P-GW

· via GTP-c signalling from the PDN-GW to the ePDG.

· via IKEv2 procedure from the ePDG to the UE;
Editor’s note: Whether IKEv2 signaling supports the transfer of routing information between UE and ePDG at any time of IPsec lifetime is FFS.

· For 3GPP access, the routing rule is provided in the following way

· via Gx procedure from PCRF to the PDN GW

· via GTP-c signalling from the PDN GW to the SGW and from SGW to MME or 

· via existing NAS signalling (Attach Response, Activate Default EPS Bearer Context etc.) from the MME to the UE

The solution is described assuming both S5 and S2b are GTP based. 
For the network-initiated procedure, the solution relies on the PCRF making the decision on when and what flows should be moved to which access. The PCRF learns of multiple accesses via event triggers from the PDN GW.
7.5.x.1.2 
Routing Rules

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 provides a relative priority with each routing access type, where the routing access type with the highest priority is the default route. The UE and the network may update the priority of a routing access type during IP flow mobility procedures.

Editor’s Note: It is FFS whether the UE or Network determines the default route.
An example of a typical routing rule with routing filters is shown in Table 7.5.x.1.2- 1. 
Table 7.5.x.1.2- 1: Routing rules

	Routing Rule Name
	Routing Access Type
	Routing Access Type Priority
	FID
	FID

Priority
	Routing Filter 

	Rule Name 1
	3GPP
	x
	FID1
	a
	Description of IP flows…

	Rule Name 2
	3GPP
	x
	FID2
	b
	Description of IP flows…

	Rule Name 3
	WLAN
	y
	FID3
	c
	Description of IP flows…


Editor’s note: This clause above shows only a conceptual representation of the routing rule. The format is FFS.
7.5.x.1.3 
NB-IFOM Capability Discovery

A NB-IFOM capable UE shall perform NB-IFOM capability discovery, i.e. a NB-IFOM capable UE shall discover whether the network supports NB-IFOM or not.
For 3GPP access, the UE shall use NAS signalling to indicate NB-IFOM support. If the MME supports NB-IFOM and receives the NB-IFOM indication from the UE, the MME shall use GTP-C signalling to indicate NB-IFOM support to the SGW. If the SGW supports NB-IFOM and receives the NB-IFOM indication from the MME, the SGW shall use the GTP-C signalling to indicate NB-IFOM to the PGW. The PGW supporting NB-IFOM shall use GTP-C signalling to confirm the NB-IFOM support to the SGW and MME. In this case, the MME shall send the confirmation of NB-IFOM support to the UE via NAS signalling.

For WLAN access, the UE shall use IKEv2 signalling to indicate NB-IFOM support. If the ePDG supports NB-IFOM and receives the NB-IFOM indication from the UE, the ePDG shall use GTP-C signalling to indicate NB-IFOM support to the P-GW. The PGW supporting NB-IFOM shall use GTP-C signalling to confirm the NB-IFOM support to the ePDG. In this case, the ePDG shall send the confirmation of NB-IFOM support to the UE via NAS signalling.

NOTE:  The solution assumes that the routing rules shall be recognized by the intermediate function (e.g. ePDG) , however, PCO has neither sufficient space to carry the routing rules, nor it can be processed by intermediate function (e.g. ePDG). Therefore, a new IE is assumed to carry the NB-IFOM capability indication.
NOTE :  The solution assumes that network and UE shall support both UE-initiated and network-initiated IP flow mobility procedure if the NB-IFOM capability is supported. 
Editor’s note: Whether IKEv2 signaling supports the transfer of routing information between UE and ePDG at any time of IPsec lifetime is FFS.
7.5.x.2
System Impacts 

7.5.x.2.1 
3GPP RAN

This solution has no impact to 3GPP RAN.
7.5.x.2.2  
UE 
UE is enhanced to support the discovery and negotiation of the NBIFOM capability during the UE’s initial attachment and during the UE requesting the PDN connectivity via 3GPP access or non-3GPP access. 

UE is enhanced to send routing rules in NAS to be sent to the core network.

UE is enhanced to send routing rules in IKEv2 to be sent to the core network.

UE is enhanced to receive routing rule in NAS sent from the core network.

UE is enhanced to receive routing rule via WLAN sent from the core network.
Editor’s note: More study is needed to determine whether IKEv2 signalling supports the transfer of routing information between UE and ePDG at any time of IPsec lifetime.

Editor’s note: More study is needed to determine for which the NAS procedure is impacted – e.g. moving the last IP Flow from one access to another could result to detachment procedures rather than just the bearer resource modification. 

7.5.x.2.3
MME

MME is enhanced to transport routing rules received from UE via NAS to the S-GW or transport routing rule received from S-GW to the UE.

7.5.x.2.4
S-GW

The main foreseen change to support Network-based IP flow mobility is the support for transporting routing rules sent from the MME to the P-GW or from the P-GW to the MME.
7.5.x.2.5
ePDG

ePDG is enhanced to transport routing rules received from UE via IKEv2 to the P-GW or transport routing received from the P-GW to the UE.

7.5.x.2.6
P-GW

The main foreseen changes to support Network-based IP flow mobility are:

· the negotiation for the support of NB-IFOM during the UE’s initial attach and during the UE requesting the PDN connectivity via 3GPP access or Non-3GPP access.
NOTE :  The solution assumes that network and UE shall support both UE-initiated and network-initiated IP flow mobility procedure if the NB-IFOM capability is supported. 

· to keep both the GTP tunnel with S-GW and PMIP tunnel with ePDG simultaneously.
· to route the IP flow(s) by referring also the routing access type which is part of the routing rules.
· to receive the routing rules from the S-GW/ePDG and send them to the PCRF;
· to receive the routing rules from the PCRF and send them to the S-GW/ePDG;

· Corresponding charging related impacts to ensure charging records carry the associated RAT for the flows
· Multiple bearers with same bearer ID associated with 3GPP and another with WLAN at the same time
· To notify the PCRF when an additional access is added or removed for an existing PDN

 7.5.x.2.7  PCC Enhancements

The main foreseen changes to support Network-based IP flow mobility are:

-
multiple routing access types active for a single users associated with the same Gx session and IP address for both WLAN and 3GPP access;

-
to extend the IP-CAN level Gx signalling to indicate specific routing access type instead of IP-CAN session specific routing access type.

-
to enhance PCRF to receive update from PDN GW routing access type addition and removal event triggers in addition to existing support of routing access change;

-
to determine when and which flows shall be migrated to WLAN and install / modify PCC rules or Routing Rules appropriately to indicate routing access type to the PGW;

-
to determine loss of RAT based on removal event trigger and act according to policy to migrate flows;

7.5.x.3
Flows 

7.5.x.3.1
PDN connection establishment over first access

7.5.x.3.1.1
PDN connection establishment over 3GPP access

The UE performs the initial PDN connection establishment to a 3GPP access as shown in Figure 7.5.x.3.1.1- 1 below. This procedure applies independently whether the UE attaches to EPS or GPRS.
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1 . 3GPP  PDN connection establishment   as   defined in TS 23.401   or   TS 23.060  


Figure 7.5.x.3.1.1- 1: PDN connection procedure over 3GPP access

1. The initial PDN establishment procedure is performed by the UE according to TS 23.401 [10] or TS 23.060 [11], depending if the PDN connection establishment is to EPS or GPRS, for the GTP-based S5/S8. Additionally the UE sends the support for NB-IFOM to the MME. The support for NB-IFOM is forwarded to the P-GW via MME and S-GW if they both support the NB-IFOM. If the dynamic PCC is deployed, the P-GW sends the support of NB-IFOM to the PCRF.  If PCRF supports the NB-IFOM, the PCRF acknowledge the support of NB-IFOM to P-GW.  The P-GW forwards it to the UE via S-GW and MME.  Additionally, the UE may include the routing rules in the attach request message. The eNodeB and MME forward the routing rules to the S-GW. The S-GW includes the routing rule in the Create session request message to the P-GW. The P-GW installs the routing rules to the PCRF and the PCRF acknowledges success of the routing rule installation to the UE. 

NOTE :  The solution assumes that network and UE shall support both UE-initiated and network-initiated IP flow mobility procedure if the NB-IFOM capability is supported. 
7.5.x.3.1.2
PDN connection establishment over WLAN
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1.  Initial attach on S2b as defined in subclause 7.2. 4 of  TS 23.402  


Figure 7.4.x.3.1.2- 1: PDN connection establishment over WLAN access 

1.
The initial PDN establishment procedure is performed by the UE according to subclause 7.2.4 . Additionally the UE sends the support for NB-IFOM to the ePDG via IKEv2, and the ePDG forward it to the P-GW if ePDG support the NB-IFOM. If the dynamic PCC is deployed, the P-GW sends the support of NB-IFOM to the PCRF.  If PCRF supports the NB-IFOM, the PCRF acknowledge the support of NB-IFOM to the PGW.  The P-GW forwards it to the UE via ePDG.  Additionally, the UE may include the routing rules in the attach request message. The ePDG forwards the routing rules to the P-GW. The ePDG includes the routing rule in the Create session request message to the P-GW. The P-GW installs the routing rules to the PCRF and the PCRF acknowledges success of the routing rule installation to the UE. 

Editor’s note: More study is needed to determine whether IKEv2 signalling supports the transfer of routing information between UE and ePDG at any time of IPsec lifetime.
7.5.x.3.2
Addition of one access
7.5.x.3.2.1
Addition of WLAN access

After successful attachment to 3GPP access, the UE has established a PDN connection over 3GPP access as shown in Figure 7.5.x.3.1.1- 1 above. Subsequently the UE performs the WLAN attachment, and requests to establish a PDN connection with the same APN, and attempts to use both accesses for the same PDN connection simultaneously. 
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2 .   3GPP resource release .  

1.   Step 1 to Step 9 of handover from 3GPP access to Untrusted Non - 3GPP IP Access with GTP on S2b,  subclause 8.6.2   of TS 23.402 .    


Figure 7.5.x.3.2.1- 1: Addition of WLAN access to the PDN connection

1. Step 1 to Step 9 of handover from 3GPP access to untrusted non-3GPP IP Access with GTP on S2b performed with the addition for the changes noted below. 

Because NB-IFOM is supported for the established PDN connection over 3GPP access, the P-GW shall establish new GTP tunnel with ePDG while maintaining the previous GTP tunnel with S-GW.

The P-GW shall indicate to the PCRF the addition of new RAT Type, if the PCRF has enabled this event trigger during the initial session establishment.
Additionally the UE may include the routing rules in the IKE_AUTH request message to the ePDG. The ePDG includes the routing rule Create Session Request message to P-GW for the GTP-based S2b. The P-GW initiates the IP-CAN session modification procedure to update the routing rule in the H-PCRF.
2. The appropriate 3GPP resource release procedures are executed for the resources associated with the flows that were moved away from the 3GPP source access. 

7.5.x.3.2.2 
Addition of 3GPP access

After successful attachment to Non-3GPP access, the UE has established a PDN connection over Non-3GPP access as specified in subclause 7.2.4 of TS 23.402 [2]. Subsequently the UE attaches to 3GPP access, and establishes a PDN connection with the same APN. UE attempts to use both accesses for the same PDN connection simultaneously. 
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1 .  Step 1 to Step 16 of h andover from Untrusted Non - 3GPP IP Access with PMIPv6 on S2b to 3GPP Access ,  subclause 8.2.1.1   of TS 23.402   for GTP - based S5/S8   

2. 3GPP  bearer setup or modification  


Figure 7.5.x.3.2.2- 1: Addition of 3GPP access to the PDN connection

1. Step 1to Step 16 of handover from untrusted non-3GPP IP access with PMIPv6 on S2b to 3GPP Access, subclause 8.2.1.1 of TS 23.402 [2] for GTP-based S5/S8 performs with the additional changes as described below.

Because NB-IFOM is supported for the established PDN connection over 3GPP access, the P-GW shall establish new GTP tunnel with ePDG while maintaining the previous GTP tunnel with S-GW.

The P-GW shall indicate to the PCRF the addition of new RAT Type, if the PCRF has enabled this event trigger during the initial session establishment.
The UE may include the routing rules in the attach request message. The eNodeB and MME forward the routing rules to the S-GW. The S-GW includes the routing rules in the Create session request message to the P-GW.
2. The appropriate 3GPP bearer setup or modification procedures are executed for the resources associated with the flows that were moved onto the 3GPP access. 
7.5.x.3.3
IP flow mobility

7.5.x.3.3.1 
General

In this scenario, an IP flow is moved from one access to another access. Figure 7.5.x.3.3.2.1 and Figure 7.5.x.3.3.2.2 below describe the cases where UE initiates the IP flow mobility. Figure 7.5.x.3.3.3.1 and Figure 7.5.x.3.3.3.2 below describe the cases where Network initiates the IP flow mobility. An IP flow can be either a new IP flow or an IP flow which was formerly routed through one access. The routing rules can be sent via either 3GPP access or WLAN access.

7.5.x.3.3.2 
UE-initiated IP flow mobility procedure  
In the following signalling flow, the UE initiates the IP flow mobility procedure. 
7.5.x.3.3.2.1
IP flow mobility within a PDN connection with negotiation via 3GPP access GTP-based S5/S8

In the following signalling flow, the UE moves one or more IP flow(s) from 3GPP access to WLAN access or vice versa by updating the routing rules via 3GPP access.
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Figure 7.5.x.3.3.2.1: IP Flow Mobility (S5/S8-GTP)
1. The UE is simultaneously connected to a 3GPP and a non-3GPP access based on the procedures described in Figure 7.5.x.3.3.2.1 above and Figure 7.5.x.3.3.2.2 below. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.
2. The UE sends a Request Bearer Resource Modification to MME including some updated routing rules. UE can install a new routing rule or to modify the routing access type of an existing routing rule to route the respective traffic (identified by the included FID) through one particular access (identified by the included BID) or to remove an existing routing rule. In case of new routing rule with a new FID mobility option, the UE includes the routing filter description.

3. MME sends Bearer Resource Command Serving GW, including the updated routing rules.
4. Serving GW forwards to P-GW, including the updated routing rules.
5. P-GW sends the IP flow mobility confirmation to the S-GW with the indication of the successful installation of routing rules.
6. S-GW sends the IP flow mobility confirmation to the MME with the indication of the successful installation of routing rules.

7. MME sends the IP flow mobility confirmation to the UE with the indication of the successful installation of routing rules.
8. PDN GW sends IP-CAN Session Modification-begin to PCRF, including the updated routing rules. The PCRF stores the updated routing rules. The PCRF updates the PCC rule based on the updated routing rules and sends an acknowledgement to the PDN GW, including updated PCC rules if appropriate.
9. PDN GW implements Dedicated bearer activation as per Figure 5.4.1-1, from step 2 to 11; or Bearer modification procedure as per Figure 5.4.2.1-1, from step 2 to 11, or as per Figure 5.4.3-1, from step 2 to 9; or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9, in TS23.401.
10. PDN GW implements Dedicated bearer activation as per Figure 7.10-1, from step 2 to 3; or Bearer modification procedure as per Figure 7.11.1-1, from step 2 to 3, or Dedicated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4 for GTP-based S2b.

11. The PDN GW indicates to the PCRF whether the PCC decision could be enforced or not.
7.5.x.3.3.2.2 
IP flow mobility within a PDN connection with negotiation via non-3GPP access 
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Figure 7.5.x.3.3.2.2: IP flow mobility within a PDN connection initiated over WLAN access

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 7.5.x.3.3.2.1 and 7.5.x.3.3.2.2.

2.
The UE sends to the ePDG the IKEv2 INFORMATIONAL request, which includes the modified routing rule to indicate the updated routing rule requested by the UE.

3.
The ePDG sends the Modify Bearer Request to the P-GW including the updated routing rules. 

4.
P-GW initiates the IP-CAN session modification procedure to update the routing rules in PCRF. 
5.
P-GW acknowledges to the ePDG. 

6.
The ePDG sends to the UE the IKEv2 INFORMATIONAL response with the indication of the successful installation of routing rules. 
7.
The non-3GPP specific resource modification may be performed based on the modified routing rules in non-3GPP access network, which can be initiated by the UE.

8.
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. The PDN GW or PCRF may initiates these procedures based on the linking between the flows over non- 3GPP access and the flow(s) of the same PDN connection over 3GPP access.
7.5.x.3.3.3 
Network-initiated IP flow mobility procedure  
In the following signalling flow, the network initiates the IP flow mobility procedure.
7.5.x.3.3.3.1
IP flow mobility within a PDN connection with negotiation via non-3GPP access
In the following signalling flow, the PCRF identifies and moves specific flows from 3GPP to WLAN.
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Figure 7.5.x.3.3.3.1: IP flow mobility within a PDN connection with negotiation via non-3GPP access
1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.
2.
PCRF determines based on policy information and current UE state,  that session modification can be initiated to move specific flows.   PCRF indicates to the PGW via routing rules. The PCRF may update corresponding PCC rules according to the routing rules.
3. The PDN GW sends to the ePDG an Update Bearer Request which includes the new routing rules and modified required resources to be utilized for WLAN

4. The ePDG sends an Update Bearer Response to the PDN GW.

5. The ePDG initiates a IKEv2 INFORMATIONAL request, which includes the modified routing rule to indicate the updated routing rule to be used by the UE.

6. The UE responds with a IKEv2 INFORMATIONAL response, acknowledging the new routing rules and applies the corresponding filters

7. The non-3GPP specific resource release, setup or modification may be performed based on the modified traffic selector in non-3GPP access network.
8.  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.

7.5.x.3.3.3.2
IP flow mobility within a PDN connection with negotiation via 3GPP access
In the following signalling flow, the PCRF identifies and moves specific flows from WLAN to 3GPP.
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Figure 7.5.x.3.3.3.2: IP flow mobility within a PDN connection with negotiation via 3GPP access
1.
The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.
2.
PCRF determines, based on policy information and current UE state, that session modification can be initiated to move specific flows.   PCRF indicates to the PGW via routing rules. The PCRF may update corresponding PCC rules according to the routing rules.
3. The PDN GW sends to the SGW an Update Bearer Request which, includes the new routing rules and modified required resources to be utilized for 3GPP

4. The SGW sends to the MME an Update Bearer Request which, includes the new routing rules to be utilized for 3GPP

5. MME updates the UE with new routing rules to be utilized for E-UTRAN as defined in TS 23.401

6. MME sends an Update Bearer Response to the SGW.

7. The SGW sends an Update Bearer Response to the PDN GW.

8. Based on the routing rules and optional PCC rules, PGW makes the determination to either release WLAN resources, setup or modify resources on WLAN access and performs the appropriate bearer procedures as defined in 23.402. 

7.5.x.3.4
Removal of one access

In this scenario, the UE moves all traffic from one access to another access and detaches from the old access (e.g. due to loss of coverage or by an explicit detach). 
7.5.x.3.4.1 Removal of 3GPP access from the PDN connection
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1  2  .    I KEv2  :    I n  f o  rma  t i o  n  a  l    R  e  sp  o  n  se  

1  3  .    N  o  n  - 3  G  PP     Sp  e  ci  f i c   R  e  so  u  rce     mo  d  i f i ca  t i o  n  

2  .    MME    i n  i t i a  t e  s   R  e  l e  a  se     o  f    L  T  E   Be  a  re  rs  

3  .    D  e  l e  t e     Se  ssi  o  n     R  e  q  u  e  st  

4  .    D  e  l e  t e     Se  ssi  o  n     R  e  q  u  e  st  

6  .    D  e  l e  t e     Se  ssi  o  n     R  e  sp  o  n  se  

7  .    D  e  l e  t e     Se  ssi  o  n     R  e  sp  o  n  se  

1.   UE is connected simultaneously to 3GPP and WLAN access and establishes multiple IP flows of the same PDN connection.  


Figure 7.5.x.3.4.1: Removal of 3GPP access from the PDN connection
1. The UE is connected simultaneously to 3GPP and non-3GPP accesses 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

4. SGW sends the Delete Session request to the PDN GW

5. PDN GW shall indicate to the PCRF the removal of new 3GPP E-UTRAN RAT Type, if the PCRF has enabled this event trigger during the initial session establishment.  PCRF determines, based on policy information and current UE state, that session modification can be initiated to move specific flows.   PCRF indicates to the PDN GW routing rules with associated routing access type for rules to be modified or installed. The PCRF may update corresponding PCC rules according to the routing rules.
6. PDN GW sends the Delete Session Response to the SGW

7. SGW sends the Delete Session Response to the MME

8. MME performs EPS resource release procedures

9. Based on PCC rules, PGW makes the determination if any modification of resources on WLAN access are needed and performs the appropriate bearer procedures as defined in 23.402 and sends to the ePDG an Update Bearer Request which, includes the new routing rules to be utilized for 3GPP

10. The ePDG sends an Update Bearer Response to the PDN GW.

11. The ePDG initiates a IKEv2 INFORMATIONAL request, which includes the modified routing rule to indicate the updated routing rule to be used by the UE.

12. The UE responds with a IKEv2 INFORMATIONAL response, acknowledging the new routing rules and applies the corresponding filters

13. The non-3GPP specific resource modification may be performed based on the modified traffic selector in non-3GPP access network.

7.5.x.3.4.2 Removal of WLAN access from the PDN connection


[image: image10]
Figure 7.5.x.3.4.2: Removal of WLAN access from the PDN connection
1. The UE is connected simultaneously to 3GPP and non-3GPP accesses and establishes multiple IP flows of the same PDN connection.
2. ePDG initiates a release of the resources on WLAN due to operator intervention or other trigger (Dead Peer Detection or other scenarios)

Editor’s Note: It is FFS on the actual trigger possibilities for WLAN connection loss and detection at ePDG

3. ePDG sends a Delete Session Request to the SGW

4. PDN GW shall indicate to the PCRF the removal of new WLAN RAT Type, if the PCRF has enabled this event trigger during the initial session establishment.  PCRF determines based on policy information and current UE state that session modification can be initiated to move specific flows.   PCRF indicates to the PDN GW routing rules. The PCRF may update corresponding PCC rules according to the routing rules.
5. PDN GW sends the Delete Session Response to the SGW

6. If needed, ePDG performs WLAN resource release procedures

7. Based on PCC rules, PGW makes the determination if any modification of resources on 3GPP E-UTRAN access are needed and performs the appropriate bearer procedures as defined in 23.401 and sends an Update Bearer Request to the SGW which, includes the new routing rules to be utilized for 3GPP

Note: It is possible that instead of resource modification, a resource removal or setup can happen and the procedures are as defined in 23.401

8. SGW forwards the Update Bearer Request to the MME.

9. MME performs 3GPP EPS Resource Modification as defined in 23.401.
10. The MME sends an Update Bearer Response to the SGW.

11. The SGW sends an Update Bearer Response to the PGW.
7.5.x.3.5
Addition of one access for multiple PDN connections to the same APN

When a UE having multiple PDN connections to the same APN via one access attaches to a second access, the UE needs to decide which of the multiple PDN connections would use both accesses simultaneously. 
When the UE having multiple PDN connections to the same APN via 3GPP access attaches to the non-3GPP access, the UE shall perform IP flow mobility procedures only for the PDN connections for which it will use IP flow mobility. 
NOTE:   UE can indicate the network to establish the desired PDN connection by providing the IP address of the desired PDN connection

When the UE having multiple PDN connections to the same APN via a non-3GPP access attaches to the 3GPP access, the UE should only establish the PDN connections for which it will use IP flow mobility. However, for the addition of 3GPP access to the PDN connection case, due to the restriction that the UE cannot indicate which PDN connection is to establish, the UE shall repeat UE PDN Connectivity Request until the desired PDN connections have been established and shall perform IP flow mobility procedures for the desired PDN connections. For the addition of non-3GPP access to the PDN connection case, UE can indicate the desired PDN connections by providing the IP address allocated by the 3GPP access to the network.
* * * End of Change * * * 
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UE is connected simultaneously to 3GPP and WLAN access and establishes multiple IP flows of the same PDN connection. 
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1. Initial attach on S2b as defined in subclause 7.2.4of TS 23.402
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3. Modify Bearer Request


5.Modify Bearer Response
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2. 3GPP bearer setup or modification
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1. Step 1 to Step 16 of handover from Untrusted Non-3GPP IP Access with PMIPv6 on S2b to 3GPP Access, subclause 8.2.1.1 of TS 23.402 for GTP-based S5/S8 
































 (
R
o
a
mi
n
g
 
Sce
n
a
ri
o
s
UE
N
o
n
-3
G
PP
 
I
P
 
Acce
ss
PG
W
H
SS/
AAA
vPC
R
F
e
PD
G
AAA
 
Pro
xy
eNB
MME
SG
W
h
PC
R
F
5
.
 
I
P
 
C
AN
 
Se
ssi
o
n
 
Mo
d
i
f
i
ca
t
i
o
n
8
.
 
3
G
PP
 
EPS 
R
e
so
u
rce
 
R
e
l
e
a
se
9
.
 
U
p
d
a
t
e
 
Be
a
re
r 
R
e
q
u
e
st
1
0
.
 
U
p
d
a
t
e
 
Be
a
re
r 
R
e
sp
o
n
se
1
1
.
 
I
KEv2
:
 
I
n
f
o
rma
t
i
o
n
a
l
 
R
e
q
u
e
st
1
2
.
 
I
KEv2
:
 
I
n
f
o
rma
t
i
o
n
a
l
 
R
e
sp
o
n
se
1
3
.
 
N
o
n
-3
G
PP
 
Sp
e
ci
f
i
c 
R
e
so
u
rce
 
mo
d
i
f
i
ca
t
i
o
n
2
.
 
MME 
i
n
i
t
i
a
t
e
s 
R
e
l
e
a
se
 
o
f
 
L
T
E 
Be
a
re
rs
3
.
 
D
e
l
e
t
e
 
Se
ssi
o
n
 
R
e
q
u
e
st
4
.
 
D
e
l
e
t
e
 
Se
ssi
o
n
 
R
e
q
u
e
st
6
.
 
D
e
l
e
t
e
 
Se
ssi
o
n
 
R
e
sp
o
n
se
7
.
 
D
e
l
e
t
e
 
Se
ssi
o
n
 
R
e
sp
o
n
se
UE is connected simultaneously to 3GPP and WLAN access and establishes multiple IP flows of the same PDN connection.
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1. 3GPP PDN connection establishment as defined in TS 23.401 or TS 23.060
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8. IP-CAN Session Modification-begin







 







Roaming Scenario







1. UE is connected simultaneously to 3GPP and non-3GPP accesses and multiple bindings and multiple IP flows are registered at the PDN GW















 







vPCRF 







 







3.Bearer Resource Command







5.IP Flow Mobility Confirmation







4.Bearer Resource Command







1I.P-CAN Session Modification - end
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10. Dedicated bearer activation as per Figure 7.10-1, from step 2 to 3; or Bearer modification procedure as per Figure 7.11.1-1, from step 2 to 3, or Dedicated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4.







ePDG 







9. Dedicated bearer activation as per Figure 5.4.1-1, from step 2 to 11; or Bearer modification procedure as per Figure 5.4.2.1-1, from step 2 to 11, or as per Figure 5.4.3-1, from step 2 to 9; or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9.







2. Request Bearer Resource Modification
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7.IP Flow Mobility Confirmation







6.IP Flow Mobility Confirmation
















