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5.10.3
UE allocated resources

The UE (or the SGSN on behalf of the UE) requests resources in several procedures in TS 23.060 [21]. The procedure described in clause 5.5 of this specification provides the PMIP-based S5/S8 describes UE-initiated resource request and release. This procedure, with the additional clarification given below, will support the following procedures shown in TS 23.060 [21].

In each case, the SGSN provides a Bearer identifier (the LBI) over S4. The bearer binding performed by the Serving GW is in this case constrained to either reject or modify (increase or decrease the resource assigned to) the indicated bearer. The Serving GW shall not provide a different bearer as a result of the PDP Context Activation or Modification procedures.

There are two modes of operation, indicated to the Serving GW by the SGSN in the BCM parameter.

-
For "mixed-mode", the procedures in GERAN/UTRAN are very similar to those in E-UTRAN. The only difference is constrained bearer binding behaviour as described in the previous paragraph.

-
For "UE-only mode", additional support is required in the PCRF to calculate the effective total QoS allocation that applies to each bearer.

-
9.2.2.1:
A PDP Context Activation using S4


Steps A.1, B.1 and B.2 of the procedure in clause 6.2.1 (from steps 4‑10) occur instead of the steps shown in the box (A1) in TS 23.060 [21], clause 9.2.2.1A, figure 64a.


The BCM parameter, received by the Serving GW from the SGSN, is sent to the PCRF and a BCM parameter is returned from the PCRF as an additional IE in step A.1.

If the SGSN determines that the requested PDN connectivity is to an APN for which connectivity has already been established, the SGSN will decorate the APN. The SGSN uses NSAPI as a unique index and includes this index in a textual decoration to the APN, e.g APN;P1. This decorated APN is associated with the connection - and retained as the SGSN context element "APN In Use". When the PDN GW receives a decorated APN, it proceeds to establish additional connectivity; the PDN GW may differentiate between previous connections to the same APN by the same UE based on the decoration.
-
9.2.2.1.1A, Figure 66a:
Secondary PDP Context Activation Procedure, PDP Creation Part using S4


Step A.1 of the procedure in clause 5.5 corresponds to the steps described in the box (A1) in TS 23.060 [21], clause 9.2.2.1.1A, figure 66a.


In step A.1, additional IEs are required by the PCRF and PDN GW in order properly assign QoS rules and prepare the dedicated bearer. The TFT and SDF QoS IEs received from the SGSN by the S‑GW over S4. These parameters are then forward to the PCRF as described in clause 5.5.

-
9.2.2.1.1A, Figure 66b:
Secondary PDP Context Activation Procedure, PDP Update Part, using S4


Steps B.1 and B.2 of the procedure in clause 5.5 corresponds to the steps described in the box (B1) in TS 23.060 [21], clause 9.2.2.1.1A, figure 66b.


In step A.1, additional IEs are required by the PCRF and PDN GW in order properly assign QoS rules and prepare the dedicated bearer. These include the TFT and SDF QoS IEs received from the SGSN by the S‑GW over S4. 

-
9.2.3.1A:
MS- and SGSN-Initiated EPS Bearer Modification Procedure

Editor's Note:
This clause remains incomplete in TS 23.060 [21], so the PMIP-based S5/S8 equivalent cannot be described.


The UE adds, modifies or removes an SDF from abearer. The SGSN sends a request, as is shown in TS 23.060 [21], clause 9.2.3.1A including information elements used for issuing a QoS Rules Request to the PCRF.

-
In the case of "mixed-mode" the TFT is always present. The TFT and the requested SDF QoS are forwarded to the PCRF in step A.1.

-
In the case of  "UE-only" operation, the Serving GW fowards the requested QoS and TFT to the PCRF. The TFT may not be present. In this case, the Serving GW shall send the QoS rules currently associated with the bearer that is to be modified. 

Next Change

5.10.5
UE released resources

The UE may release dedicated resources by means of off-path signalling to support PMIP-based S5/S8 deployments, as shown in clause 5.5.

-
9.2.4.1A:
MS- and SGSN Initiated Bearer Deactivation using S4


Steps A.1, B.1 and B.2 of the procedure in clause 5.5 occur instead of the steps shown in the box (A1) in TS 23.060 [21], clause 9.2.4.1A, figure 74a.

In step B.2, if SGSN determines that the UE has requested PDN connectivity to an APN for which connectivity has been established multiple times, the SGSN will send the decorated APN associated with this connection. This decorated APN has been associated with the connection - and retained as the Serving GW context element "APN In Use". 
When the PDN GW receives a decorated APN, it proceeds to release the additional connectivity; the PDN GW may differentiate between previous connections to the same APN by the same UE given the decoration.

5.10.6
PDN GW released resources

The PDN GW may release resources by means of off-path signalling to support PMIP-based S5/S8 deployments as shown in clause 5.4.1. The following procedures in TS 23.060 [21] employ this procedure:

-
9.2.4.3A:
PDN GW-Initiated PDP Context Deactivation Procedure using S4


Step A.1 in clause 5.4.1 corresponds to the steps shown in box (A1) of TS 23.060 [21], clause 9.2.4.3A, figure 77a.

-
9.2.4.3B:
PDN GW-Initiated PDP Context Deactivation Procedure using S4


Steps B.1 and B.2 in clause 5.4.1 correspond to the steps in the box (B1) in TS 23.060 [21], clause 9.2.4.3B, figure 77b.

In step B.1, the PDN GW includes the decorated APN in the PDP Context deactivation procedure.
Next Change

6.3

Initial Attach Procedure with DSMIPv6 on S2c in Trusted Non-3GPP IP Access

This section is related to the case when the UE attaches to a Trusted Non-3GPP Access network and host based mobility management mechanisms are used. Dual Stack MIPv6 [10] is used for supporting mobility over S2c interface.

The S2c attach can be seen to consist of several modules:

A.
The UE sets up local IP connectivity in a Trusted Non-3GPP Access

B.
The UE discovers the HA, and establishes a security association.

C.
The UE performs a Binding Update with the PDN GW


[image: image1.emf] 

Roaming  Scenarios  

UE  

AAA  Proxy  

vPCRF  

PDN  GW  

HSS/   AAA  

hPCRF  

5 . Binding Update  

Trusted Non - 3GPP  IP Access  

7 . Binding  Acknowledgement  

1. Access Authentication  

1. Authentication and Authorization  

2. L3 Attach and Local  IP A ddress Allocation  

                 4. Authentication and Authorization  

4. MIPv6 Security Association Setup  

A) 

B) 

C) 

3.   Gateway Control  Session  Establishment Procedure  

6.   IP - CAN  Session  Establishment  Procedure  


Figure 6.3-1: Initial attachment from Trusted Non-3GPP IP Access with DSMIPv6

Non-roaming (Figure 4.2.2-1), home routed roaming (Figure 4.2.3-1) and Local Breakout (Figure 4.2.3-5) cases are supported by this procedure. The AAA proxy and vPCRF are only used in the case of home routed roaming and Local Breakout. In non-roaming scenarios, the AAA proxy and vPCRF are not involved.

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured in the gateway.

A)
Setup of Local IP connectivity

1)
The initial access specific L2 and authentication procedures are performed. As indicated above, in the roaming case signalling may be routed via a 3GPP AAA Proxy in the VPLMN, as specified in TS 23.234 [5]. As part of the AAA exchange for network access authentication, the AAA/HSS and/or the 3GPP AAA Proxy may return to the Trusted non-3GPP IP Access a set of home/visited operator's policies to be enforced on the usage of local IP address, or IPv6 prefix, allocated by the access system upon successful authentication.

2)
After successful authentication the L3 connection is established between the UE and the Trusted Non-3GPP Access system. As a result of this procedure, an IP address or an IPv6 prefix is also assigned to the UE by the access system (i.e. a Local IP address that will be used as a Care-of Address for DSMIPv6 over the S2c reference point).

NOTE 1:
It is assumed that the access system is aware that network-based mobility procedures do not need to be initiated.

NOTE 2:
The access system may complete the step 2 after step 3.

3)
If the access system supports PCC-based policy control, the access gateway initiates a Gateway Control Session Establishment Procedure with the PCRF as specified in TS 23.203 [19]. The message includes at least the UE IP address or IPv6 prefix allocated by the access system. The message includes also the IP-CAN type.


Based e.g. on the UE identity and user profile, operator's policies and the IP-CAN type, the PCRF decides on the QoS policy rules and completes the session establishment towards the access gateway. The rules provided in this step are referred to the address assigned by the trusted non-3GPP access.


In the roaming case, PCC signalling is sent via a vPCRF in the VPLMN.

NOTE 3:
The UE identity information to be used by the access system to establish the session with the PCRF may be piggybacked by the AAA/HSS in step 1.

B)
PDN GW/HA Discovery and HoA Configuration.

4)
The UE discovers the PDN GW (Home Agent) as specified in clause 4.5.2 of TS 23.402. A security association is established between UE and PDN GW to secure the DSMIPv6 messages between UE and PDN GW. The UE initiates the establishment of the security association using IKEv2 [9]; EAP [11] is used over IKEv2 for authentication purposes. The PDN GW communicates with the AAA infrastructure in order to complete the EAP authentication.


If the PDN requires an additional authentication and authorization with an external AAA Server, an additional authentication is executed in this step. Details on these multiple authentications are specified in RFC 4739 [50] and in TS 23.234 [5] for I‑WLAN (Private Network Access (PNA)).


During this step an IPv6 home address/prefix is assigned by the PDN GW to the UE as defined in RFC 4877 [22]. During this step the UE may include the APN of the PDN it wants to access and it can also request the IPv6 home address as defined in RFC 4877 [22] in order to influence the IP address/prefix assignment procedure. 

During this step, the PDN GW also informs the 3GPP AAA Server of the identity of the selected PDN GW and the APN corresponding to the UE's PDN Connection. This information is registered in the HSS as described in clause 12.

NOTE 4:
The MN NAI and APN string are delivered from the UE to the PDN GW in step 4 in order to support PCC interactions in step 6.

C)
Binding Update

5)
The UE sends the DSMIPv6 Binding Update (IP Addresses (HoA, CoA)) message to the PDN GW as specified in draft-ietf-mip6-nemo-v4traversal [10].


The PDN GW processes the binding update. During the processing the PDN GW performs authentication and authorization of the message using the IPsec security association established in Step 4. During this step the UE can request an IPv4 home address to the PDN GW as defined in draft-ietf-mip6-nemo-v4traversal [10].

6)
If PCC is supported, in 6a, the PDN GW initiates the IP‑CAN Session Establishment Procedure with the PCRF as specified in TS 23.203 [19]. The message includes at least the HoA and the CoA. The message may also include a permanent UE identity and an APN string. The PDN GW shall provide information about the mobility protocol tunneling header to the PCRF.


The PCRF decides on the PCC rules and Event Triggers and provisions them to the PDN GW. The PDN GW installs the received PCC rules.

NOTE 5:
The permanent UE identity to be used by the PDN GW to establish the session with the PCRF may be piggybacked by the AAA/HSS in step 4.

7)
The PDN GW sends the DSMIPv6 Binding Ack (Lifetime, IP Addresses (HoA, CoA)) message to the UE. In this step the PDN GW may include the duration of the binding and the IP address allocated for the UE as specified in draft-ietf-mip6-nemo-v4traversal [10], if previously requested by the UE.

NOTE 6:
Rules related to the HoA can be sent to the Trusted Non-3GPP Access based on the procedure in clause 6.6.2.

Next Change

6.8
UE-initiated Connectivity to Additional PDN

6.8.1
UE-initiated Connectivity to Additional PDN with PMIPv6 on S2a

6.8.1.1
Non-Roaming, Home Routed Roaming and Local Breakout Case

Establishment of connectivity to an additional PDN over trusted access with S2a is supported only for the accesses that support such feature and the UEs that have such capability.

PMIPv6 (draft-ietf-netlmm-proxymip6 [8]) is used to setup a IP connectivity between the trusted non-3GPP IP access and the EPC during initial attach. In both roaming and non-roaming cases, S2a is present. It is assumed that MAG exists in the trusted non-3GPP IP access.

NOTE:
The PDN GW treats each MN-ID+APN as a separate binding and may allocate a new IP address/prefix for each binding.

Editor's Note:
It is FFS if and how multiple PDN connections to one APN from a single UE is supported, i.e. whether the MN-ID + APN is sufficient to uniquely identify a PDN connection instance, or whether additional parameter(s) are needed.

The procedure is also used for the re-establishment of existing PDN connectivity after the UE performed the handover from 3GPP accesses for the first PDN connection by the Attach procedure.
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Figure 6.8.1.1-1: Additional PDN connectivity with Network-based MM mechanism over S2a for non-roaming and roaming

The steps in the procedure which are marked as optional occur only if dynamic policy provisioning has been deployed.

In the roaming case, messages are forwarded between the Trusted Non-3GPP IP Access and the hPCRF via the vPCRF. In the case of LBO, messages are forwarded between the PDN GW and the hPCRF via the vPCRF also. Further, in the case of LBO, messages between the PDN GW and the 3GPP AAA Server are sent via the 3GPP AAA Proxy.

If dynamic policy provisioning is not deployed, the optional steps 3 and 4 do not occur.  Instead, the PDN GW may employ static configured policies.

1)
The UE performs initial attach to the trusted non-3GPP access and gets IP connectivity to a default PDN served by a certain PDN GW, as indicated by the user profile.

2)
When the UE wishes to connect to an additional PDN, it sends a trigger indicating that connectivity with that specific PDN is desired. The UE provides information about the new PDN by using an APN. If the UE requests an additional connection to a PDN to which it already has established a connection, the UE shall decorate the APN with a unique index. The UE triggers the re-establishment of existing PDN connectivity after the handover by providing a Request Type indicating "Handover" on accesses that support the indication.

Editors Note:
The definition of the trigger that the UE provides to the access network (MAG) is out of scope for 3GPP

3)
Steps 4 to 11 according to clause 6.2.1 are executed with PDN GW2 instead of PDN GW1.


If the UE provides the Request Type indicating "Handover" in step 2, or the MAG determines based on the Subscriber Data obtained during authentication that the UE is already connected to this PDN before the handover, the following applies:

-
In step 4 of clause 6.2.1 the MAG provides the Handover Indicator to indicate this is a handover;

-
Steps 5 and 6 of clause 6.2.1 correspond to the PCEF-Initiated IP‑CAN Session Modification procedure specified in TS 23.203 [19];

-
Step 7 of clause 6.2.1 is not performed;

-
In step 8 of the clause 6.2.1, the UE Address Info shall contain the same IP address the UE obtained during PDN connectivity establishment over the 3GPP access.

4)
The trusted non-3GPP access system sends the reply message to the UE with the allocated IP address from the PDN that the UE indicated at 2. Since UE requested for additional PDN connectivity, the UE configures the IP address received from the MAG without deleting its configuration for connectivity with any other previously established PDN. For handover, the UE is returned the IP address the UE obtained during PDN connectivity establishment over the 3GPP access.

Editors Note:
It is FFS that which message will be used to carry the new connectivity information to the UE and it may be out of scope of 3GPP.

5)
The PMIPv6 tunnel is thus set up between the Trusted Non-3GPP IP Access and the PDN GW corresponding to the requested additional PDN while maintaining tunnels previously established for other PDNs.

6.8.1.2
Chained PMIP-based S8-S2a Roaming Case

This clause defines the UE-initiated Connectivity to Additional PDN for PMIP-based S8-S2a chaining. This procedure also applies for PMIP-based S8-S2b chaining.
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Figure 6.8.1.2-1: Additional PDN connectivity for chained PMIP-based S8-S2a/b roaming scenarios

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.

The gateway control signalling in steps 8a‑8b between the gateway and PCRF occur only for Trusted Non-3GPP IP Accesses.

1)
When the UE wishes to connect to an additional PDN, it sends a trigger indicating that connectivity with that specific PDN is desired. The UE provides information about the new PDN by using an APN. If the UE requests an additional connection to a PDN to which it already has established a connction, the UE shall decorate the APN with a unique index.
Editors Note:
The definition of the trigger that the UE provides to the access network (MAG) is out of scope for 3GPP.

2)
When the MAG function of the trusted non-3GPP access or the ePDG receives this trigger for additional PDN connectivity, it selects a suitable PDN GW based on the APN information in the indication from the UE and sends a Proxy Binding Update (MN-NAI, Lifetime, Access Technology Type, Handover Indicator, APN, GRE key for downlink traffic, PDN GW address, Additional Parameters) message to the Serving GW in the VPLMN. The MN NAI identifies the UE. The Lifetime field must be set to a nonzero value, indicating registration. Access Technology Type is set to a value matching the characteristics of the non-3GPP access. Handover Indicator is set to indicate attachment over a new interface. The Additional Parameters may include Protocol Configuration Options and other information.

3)
The Serving GW sends a corresponding Proxy Binding Update (MN-NAI, Lifetime, Access Technology Type, Handover Indicator, APN, GRE key for downlink traffic, Additional Parameters) message (as in step 2) to the PDN GW.

4)
The PDN GW initiates the IP CAN Session Establishment Procedure with the PCRF, as specified in TS 23.203 [19].

5)
The selected PDN GW informs the 3GPP AAA Server of its address. The 3GPP AAA Server then informs the HSS of the PDN GW address for the UE.

6)
The PDN GW processes the proxy binding update and allocates IP address(es) for the UE. The PDN GW creates a binding cache entry for the PMIPv6 tunnel towards the Serving GW and sends a Proxy Binding Acknowledgement (MN NAI, Lifetime, UE Address Info, GRE key for uplink traffic, Additional Parameters) message to the Serving GW. The UE Address Info includes one or more IP addresses. The Lifetime indicates the duration of the binding. The Additional Parameters may include Protocol Configuration Options and other information.

7) 
The Serving GW processes the proxy binding acknowlegdement and creates a binding cache entry for the PMIPv6 tunnel towards the MAG function in the trusted non-3GPP access or ePDG. At this point, the Serving GW also establishes the internal forwarding state for the concatenation of the PMIPv6 tunnels. The Serving GW then sends a corresponding Proxy Binding Acknowledgement (MN NAI, Lifetime, UE Address Info, GRE key for uplink traffic, Additional Parameters) message (as in step 7) to the MAG function of the Trusted Non-3GPP IP Access or ePDG.

8)
In case of PMIP-based S8/S2a chaining, the trusted non-3GPP access initiates the Gateway Control and QoS Rules Request Procedure with the hPCRF (step 8a), as specified in TS 23.203 [19]. In turn, the hPCRF initiates the PCC Rules Provision Procedure with the PDN GW to updates the rules in the PDN GW, using the information provided by the Serving GW (step 8b), as specified in TS 23.203 [19].

NOTE:
This step does not apply in case of PMIP-based S8/S2b chaining. 

9)
The trusted non-3GPP access system or ePDG sends the reply message to the UE with the allocated IP address from the PDN that the UE indicated at step 2. Since UE requested for additional PDN connectivity, the UE configures the IP address received from the MAG or ePDG without deleting its configuration for connectivity with any other previously established PDN.

Editors Note:
It is FFS that which message will be used to carry the new connectivity information to the UE and it may be out of scope of 3GPP.

6.8.2
UE-initiated Connectivity to Additional PDN with MIPv4 FACoA on S2a

NOTE:
The PDN GW treats each MN-ID+APN as a separate binding and may allocate a new IP address/prefix for each binding.

Editor's Note:
It is FFS if and how multiple PDN connections to one APN from a single UE is supported, i.e. whether the MN-ID + APN is sufficient to uniquely identify a PDN connection instance, or whether additional parameter(s) are needed.
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Figure 6.8.2-1: UE-initiated Connectivity to Additional PDN with MIPv4 FACoA on S2a

Both the roaming (Figure 4.2.1-2) and non-roaming (Figure 4.2.1-1) scenarios are depicted in the figure. In the roaming case, the vPCRF acts as an intermediary, sending the QoS Policy Rules Provision from the hPCRF in the HPLMN to the Serving GW in the VPLMN. The vPCRF receives the Acknowledgment from the Serving GW and forwards it to the hPCRF. In the non-roaming case, the vPCRF is not involved at all.

1)
The UE performs initial attach to the trusted non-3GPP access and gets IP connectivity to a default PDN served by a certain PDN GW, as indicated by the user profile.

2)
When the UE wishes to connect to an additional PDN, UE sends a Registration Request (RRQ) (MN-NAI, lifetime, APN) RFC 3344 [12] message to the FA as specified in RFC 3344 [12]. Reverse Tunnelling shall be requested. This ensures that all traffic will go through the PDN GW. The RRQ message shall include the NAI-Extension RFC 2794 [34]. The UE may not indicate a specific Home Agent address in the RRQ message, in which case the PDN Gateway/Home Agent is selected by the FA. The UE then receives the IP address of the PDN Gateway in step 13 as part of the Registration Reply (RRP) message. The UE should then include the PDN Gateway address in the Home Agent address field of subsequent RRQ messages. The UE provides information about the new PDN by using an APN as specified in draft-korhonen-mip4-service [39]. If the UE requests an additional connection to a PDN to which it already has established a connction, the UE shall decorate the APN with a unique index.
3) 
Steps 6‑15 of  clause 6.3.2 are excecuted with PDN GW2 instead of PDN GW1.

4)
The FA processes the RRP (MN-NAI, Home Address, Home Agent Address) message according to RFC 3344 [12] and sends a corresponding RRP message to the UE.

5)
The MIPv4 tunnel is thus set up between the Trusted Non-3GPP IP Access and the PDN GW corresponding to the requested additional PDN while maintaining tunnels previously established for other PDNs.

6.8.3
UE-initiated Connectivity to Additional PDN from Trusted Non-3GPP IP Access with DSMIPv6 on S2c

This section is related to the case when the UE attaches to a Trusted Non-3GPP Access network and host-based mobility management mechanisms are used. Dual Stack MIPv6 [10] is used for supporting mobility over S2c interface. This case describes the scenario when UE adds connectivity to one or more additional PDN at any time after initial attach. Since host-based mobility mechanisms are used, the procedure is similar to the initial attach procedure.

NOTE:
Based on the MN-ID and APN, the PDN GW may allocate a new IP address/prefix for a new binding.
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Figure 6.8.3-1: UE-initiated connectivity to multiple PDNs from Trusted Non-3GPP IP Access with DSMIPv6

When the initial attachment is performed, the UE performs procedures described in clause 6.3, Figure 6.3-1, to obtain connectivity with a PDN GW and a specific PDN. If at any time, the UE wants to obtain connectivity with additional PDNs, it repeats steps 4-7 of Figure 6.3-1.

1)
The UE performs S2c PDN Attach procedure as defined in clause 6.3, Figure 6.3-1.

2).
The UE repeats steps 4-7 of clause 6.3, Figure 6.3-1 for each additional PDN the UE wants to connect to. This step can be performed and be repeated at any time after step 1 for one or multiple PDNs.

If the UE discovers a different PDN GW for the additional PDN connectivity, when the current PDN GW could provide access to the additional PDN, the PDN GW reallocation procedure may be used, as defined in clause 6.10.

Next Change

7.4.1.1
Non-Roaming, Home Routed Roaming and Local Breakout Case

UE/ePDG-initiated detach procedure with PMIPv6 is illustrated in Figure 7.4.1-1. The UE can initiate this procedure, e.g. when the UE is power off. The ePDG can initiate this procedure due to administration reason or the IKEv2 tunnel releasing.
If the UE seeks to terminate a connection to a PDN that the UE has connected to multiple times, the UE shall supply the same decorated APN that it provided upon UE-initiated PDN connection. If the UE seeks to terminate a connection to a PDN which was established in 3GPP access, the UE will provide the same decoration based on the NSAPI as is defined in TS 23.401[XX] and TS 23.060[YY].
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Figure 7.4.1-1: UE/ePDG-initiated detach procedure with PMIPv6

The home routed roaming (Figure 4.2.3-1), LBO (Figure 4.2.3-5) and non-roaming (Figure 4.2.2-1) scenarios are depicted in the figure. In the LBO case, the 3GPP AAA Proxy acts as an intermediary, forwarding messages from the 3GPP AAA Server in the HPLMN to the PDN GW in the VPLMN and visa versa. Messages between the PDN GW in the VPLMN and the hPCRF in the HPLMN are forwarded by the vPCRF in the VPLMN. In the non-roaming case, the vPCRF and the 3GPP AAA Proxy are not involved.

If dynamic policy provisioning is not deployed, the optional steps 4 and 5 do not occur. Instead, the PDN GW may employ static configured policies.

1)
IKEv2 tunnel release triggers PMIP tunnel release.

2)
The MAG in the ePDG sends a Proxy Binding Update (MN NAI, APN, lifetime=0) message to the PDN GW. The MN NAI identifies the UE. The APN disambiguates the IP CAN session in the case where the same PDN GW is used for multiple PDN access. The lifetime value set to zero, indicates this is a PMIP de-registration.

3)
The PDN GW informs the AAA Server/HSS to remove the PDN GW identity information and APN associated with the UE's PDN Connection. This information is registered in the HSS as described in clause 12.

4)
The PDN GW deletes the IP CAN session associated with the UE and executes a PCEF-Initiated IP‑CAN Session Termination Procedure with the PCRF as specified in TS 23.203 [19].

5)
The PDN GW deletes all existing entries for the indicated HoA from its Binding Cache and sends a Proxy Binding Ack (MN NAI, lifetime=0) message to the MAG in the ePDG. The PDN GW sends a Proxy Binding Ack message to the ePDG. The MN NAI value and the lifetime=0 values indicate that the UE has been successfully deregistered.

6)
Non-3GPP specific resource release procedure is executed.

Next Change

7.6.1

UE-initiated Connectivity to Additional PDN with PMIPv6 on S2b

NOTE:
The PDN GW treats each MN-ID+APN as a separate binding and may allocate a new IP address/prefix for each binding.
If the UE requests an additional connection to a PDN to which it already has established a connction, the UE shall decorate the APN with a unique index.


Next Change

8.1
Common Aspects for Handover without Optimizations for Multiple PDNs

This section describes the common aspects of handover for connectivity with multiple PDNs.

The support of multiple PDNs has the following impacts on the handover procedures for single PDN connectivity:

-
Upon handover from 3GPP access to non-3GPP access, and from non-3GPP access to another non-3GPP access, using S2a or S2b, during the access authentication the HSS/AAA returns to the Trusted Non-3GPP Access or the ePDG the IP address of the PDN GW and associated APN for each PDN the UE is connected to. For non-3GPP accesses that support UE to establish connectivity to PDNs after attach, the UE performs an attach to the target non-3GPP access indicating that it is a handover, resulting in the UE being connected to one PDN and the UE establishes connectivity with the remainder PDNs it was connected to in the 3GPP system before the handover, using UE-initiated Connectivity to Additional PDN. For non-3GPP accesses that support UE to establish connectivity to PDNs after attach, the UE provides the network with the decorated APNs to inform the network regarding which network the UE is requesting reconnections. Upon handover from non-3GPP access to 3GPP access, the UE provides the network with undecorated APNs. The network will decorate the APNs appropriately based on the information in the UE subscription profile.

- 
For non-3GPP accesses that support re-connecting the UE to multiple PDNs, when the UE connects to the non-3GPP access, the non-3GPP access may reconnect the UE to all the PDNs indicated by the PDN GW information provided by the HSS/AAA during authentication. For non-3GPP accesses that support re-connecting the UE to multiple PDNs and if the UE has initiated multiple connections to the same PDN, the APNs returned from HSS/AAA will be decorated. The non-3GPP access will use the decorated APNs to reconnect the UE to appropriate PDN connection..
NOTE:
The PDN GW information in the HSS/AAA may not correspond to the PDNs that the UE is connected to before the handover.

-
Upon handover from non-3GPP access to 3GPP access, if the MME has changed since the last detach or if there is no valid Subscriber context for the UE in the MME, or if the ME identity has changed, during the access authentication the HSS returns the Subscriber Data to the MME, including the IP address of the PDN GW and associated APN for each PDN the UE is connected to before the handover. The UE performs an attach to the 3GPP access with and indication for "handover" and then establishes connectivity with the remainder of PDNs that it was connected with over the non-3GPP system before the handover, using UE requested PDN connectivity specified in TS 23.401 [4]. The UE provides an indication of "handover" by providing Attach Type indicating "handover" in the PDN connectivity request message as specified in TS 23.401 [4].

-
For connectivity based on S2c:

-
Upon handover from 3GPP access to non-3GPP access, and from non-3GPP access to another non-3GPP access, the UE will perform DSMIPv6 bootstrapping (if needed) and binding procedures with each PDN GW.

-
Upon handover from non-3GPP access, the UE will de-register DSMIPv6 from each PDN GW.

Editor's Note:
It is FFS whether a single hPCRF for all PDNs or a hPCRF for each PDN should be considered. Similarly, it is FFS whether a single vPCRF or multiple vPCRFs should be considered.
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8b. PCC Rules Provision Procedure







 







8a. Gateway Control and QoS Rules Request
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3. Steps 4-11 of Figure 6.2.1-1
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6. IP-CAN Session Establishment Procedure







3. Gateway Control Session Establishment Procedure
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4. PCEF-Initiated IP-CAN Session Termination Procedure







1. IKEv2 tunnel release trigger







6. Non-3GPP specific resource release procedure







3. Update PDN GW Address







5. Proxy Binding Ack







ePDG







2. Proxy Binding Update



(lifetime=0)







hPCRF







HSS/



AAA







PDN GW







vPCRF







AAA Proxy







UE







Roaming Scenarios












_1273554554.doc


3. Steps 6 – 15 of Figure 6.2.3-1







4. MIPv4 Registration Reply (home address)
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