Page 1



3GPP TSG-SA2 Meeting #69 
(
S2-087540
Miami, Florida, USA, 17 – 21 November 2008

	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	23.402
	CR
	0415
	(

rev
	3
	(

Current version:
	8.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	Resolving open issues on multiple PDN connections to one APN

	
	

	Source to WG:
(

	Huawei 

	Source to TSG:
(

	TSG SA WG2

	
	

	Work item code:
(

	SAES
	
	Date: (

	11/11/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	Multiple PDN connections to one APN is supported for 3GPP accesses with GTP-based S5/S8. With PMIP based interfaces and the “off-path” PCC architecture, a PDN connection is in some instances identified using the IMSI and APN pair. This becomes ambigous when multiple PDN connections to one APN is used. 
Furthermore, PDN connectivity requirements in 23.402 overlap those in 23.401.
From version 2 to version 3:

Since in case of PMIP, the access network shall reject the PDN connectivity request if the UE already has an active PDN connection on this APN.The UE shall be indicated by the network that only one PDN connection per APN is supported when receiving the PDN connection reject message,so that the UE will not try to trigger the PDN connection on this APN again.
If the UE performes handover to non-3GPP accesses from the 3GPP accesses, the UE shall release the redundant PDN connections established in the 3GPP accesses for this APN in case that PMIP is used in non-3GPP.

	
	

	Summary of change:
(

	· Clarify that only one PDN connection per APN is supported with PMIP based reference points

· Clarify that at handover to non-3GPP access, only one PDN connection per APN is preserved. 
· Remove overlapping PDN connectivity requirements in 23.402 and replace them with a reference to 23.401.
From version 2 to version 3:

When the access network rejects the PDN connectivity request due to the UE already has an active PDN connection, the access network indicates the UE that only one PDN connection per APN is supported. Then the UE shall not request another PDN connection for this APN later. 
If the UE performes handover to non-3GPP accesses from the 3GPP accesses, the UE shall release the redundant PDN connections established in the 3GPP accesses for this APN in case that PMIP is used in non-3GPP.

	
	

	Consequences if 
(

not approved:
	Incomplete specification. Handover from 3GPP access to non-3GPP access with multiple PDN connections may cause unexpected results.
From version 2 to version 3:

The UE is note indicated the reason that the PDN connection is rejected and may tigger PDN connection request again, which increases the unnecessary message.
If the UE performes handover to non-3GPP accesses from the 3GPP accesses, the UE can not release the redundant PDN connections established in the 3GPP accesses for this APN in case that PMIP is used in non-3GPP

	
	

	Clauses affected:
(

	4.12, 5.6.1, 6.8.1, 7.6.1, 8.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	Affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


**** Start of changes ****

4.12
Multiple PDN Support

General high level principles for the support of multiple PDNs are provided in TS 23.401 [4], section 5.10.1. In addition, the following applies:

-
Simultaneous exchange of IP traffic to multiple PDNs is supported in the EPS, when the network policies, non-3GPP access and user subscription allow it. UE Support for multiple overlapping IP address spaces is optional.
· In this release of the specification, the following functions are not supported:

· Multiple PDN connections for a given APN and UE when using PMIP-based S5/S8, PMIP-based S2a and S2b.  

· Handover with a change of S5/S8 variant. Procedures do not support a transition from a 3GPP source system supporting multiple PDN connections for a given APN (i.e. over GTP-based S5/S8) to a 3GPP target system where this is not supported (i.e. over PMIP-based S5/S8).

-
Handover from an access with multiple PDN connections for a given APN to another access using a PMIP-based interface that does not offer this support is possible (e.g. from 3GPP access using GTP based S5/S8 to non-3GPP access using S2b) though not all connections persist. See clause 8.1.





Once a specific IP mobility protocol is selected during initial attach for a specific non-3GPP access, it is not possible for the UE to use different mobility protocols for any of the PDNs that it obtains connectivity on the same non-3GPP access after initial attach. It is not possible for a UE that is connected to multiple PDNs over a 3GPP access to perform a handover to a non-3GPP access and then use different mobility protocols for the various PDNs that it connected with on the same non-3GPP access.

**** Next change ****

5.6.1
UE requested PDN connectivity

The UE requested PDN connectivity procedure for an E-UTRAN is depicted in figure 5.6.1-1. The procedure allows the UE to request for connectivity to a PDN including allocation of a default bearer. In this procedure, the UE is assumed to be in active mode. Proxy Mobile IP is used on PMIP-based S5 or S8 interface. It is assumed that the MAG is collocated with the Serving GW for the PMIPv6 procedure between the Serving GW and the PDN GW.

When only GTP-based S5 or S8 connections are established for roamers from a GTP network into a PMIP network the procedure as described in clause 5.10.2 of TS 23.401 [4] applies.

When PMIP-based S5/S8 is used, at most one PDN connection per APN is supported. In case the UE requests a PDN connection for an APN for which the UE already has an active PDN connection, the MME shall reject the PDN connectivity request with an indication that only one PDN connection per APN is supported.  
The procedure is also used for the re-establishment of existing PDN connectivity after the UE performed the handover from non-3GPP accesses for the first PDN connection by the Attach procedure. The UE triggers the re-establishment of existing PDN connectivity after the handover by providing a Request Type indicating "Handover" as specified in TS 23.401 [4].
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Figure 5.6.1-1: UE requested PDN connectivity with PMIP-based S5 or S8

This procedure applies to the Non-Roaming (Figure 4.2.1-1), Roaming (Figure 4.2.1-2) and Local Breakout (Figure 4.2.3-4) cases. For the Roaming and Local Breakout cases, the vPCRF forwards messages between the Serving GW and the hPCRF. In the Local Breakout case, the vPCRF forwards messages between the PDN GW and the hPCRF.

The optional interaction steps between the gateways and the PCRF in the procedures in figure 5.6.1-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.

For re-establishment of existing PDN connectivity after the UE performed the handover from non-3GPP accesses, the following applies:

-
In step A.2 the Serving GW sets the Handover Indicator to "handover".

-
The steps in (C) are performed only when the UE establishes additional PDN connectivity with a PDN it is not already connected to. The PDN GW informs the AAA Server/HSS to remove the PDN GW address information for the UE.

-
The steps in (D) are performed only when the UE re-establishes PDN connectivity after a handover. The steps in (D) correspond to the PCEF-Initiated IP‑CAN Session Modification procedure specified in TS 23.203 [19].

-
In step A.4, the UE Address Info shall contain the IP address the UE obtained during PDN connectivity establishment for this PDN over the non-3GPP access.

The steps A.1‑A.5 correspond to steps C.1‑C.5 in clause 5.2-1.

**** Next change ****

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 an 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 1:
The PDN GW treats each MN-ID+APN as a separate binding and may allocate a new IP address/prefix for each binding.

One PDN connection per APN is supported. In case the UE requests a PDN connection for an APN for which the UE already has an active PDN connection, the trusted non-3GPP IP access shall reject the PDN connectivity request with an indication that only one PDN connection per APN is supported.
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)
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. 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.

NOTE 2:
The definition of the trigger that the UE provides to the access network (MAG) is out of scope of 3GPP.

2)
At this step the trusted non-3GPP GW performs PDN GW selection as described in clause 4.5.1. Steps 4 to 10 according to clause 6.2.1 are executed with PDN GW2 instead of PDN GW1.

3)
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 step 1. 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.

NOTE 3:
The definition of the message used to carry the new connectivity information to the UE is out of scope of 3GPP.

4)
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.
One PDN connection per APN is supported. In case the UE requests a PDN connection for an APN for which the UE already has an active PDN connection, the trusted non-3GPP IP access shall reject the PDN connectivity request with an indication that only one PDN connection per APN is supported. 
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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 2 and 4 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 according to step 2 of clause 6.8.1.1 (Figure 6.8.1.1-1).

2)
The non-3GPP access gateway initiates the Gateway Control Session Establishment Procedure with the PCRF, as specified in TS 23.203 [19].

3)
Steps 2 to 7 according to clause 6.2.4 (Figure 6.2.4-1) are executed with PDN GW2 instead of PDN GW1.

4)
In case the QoS rules have changed, the PCRF updates the QoS rules at the non-3GPP access gateway by initiating the GW Control Session Modification Procedure, as specified in TS 23.203 [19].

5)
The trusted non-3GPP access system or ePDG sends the reply message to the UE according to step 4 of clause 6.8.1.1 (Figure 6.8.1.1-1).

**** 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.


This clause is related to the case when the UE has an established PDN connection with the default PDN and wishes to establish one or more additional PDN connections. Since PMIPv6 is used to establish connectivity with the additional PDN, the UE establishes a separate SWu instance (i.e. a separate IPSec tunnel) for each additional PDN.
One PDN connection per APN is supported. In case the UE requests a PDN connection for an APN for which the UE already has an active PDN connection, the ePDG shall reject the PDN connectivity request with an indication that only one PDN connection per APN is supported.  
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Figure 7.6.1-1: UE-initiated connectivity to additional PDN from Un-trusted Non-3GPP IP Access with PMIPv6

1)
The UE has performed the Initial S2b Attach procedure as defined in clause 7.2.1, Figure 7.2.1-1 and has an established PDN connection with the default PDN.

2)
The UE repeats the procedure of clause 7.2.1, Figure 7.2.1-1 for each additional PDN the UE wants to connect to, with the following exceptions:

a)
The IKEv2 tunnel establishment procedure for each additional PDN connection is initiated with the ePDG that was selected in step 1;

b)
The APN information corresponding to the requested PDN connection is conveyed with IKEv2 as specified in TS 33.402 [45];

c)
For network supporting multiple mobility protocols, if there was any dynamic IPMS decision in step 1, the AAA/HSS enforces the same IPMS decision for each additional PDN connection.

**** 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 PDN GW identity and the 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 re-connecting the UE to multiple PDNs it, 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.

NOTE 1:
The PDN GW information in the HSS/AAA may not correspond to the PDNs that the UE is connected to before the handover.

· In case the UE hands over from 3GPP access with GTP-based S5/S8 to a non-3GPP access using PMIP-based S2a or S2b, and the UE has more than one PDN connection to a given APN in the source 3GPP access, only one PDN connection to the given APN will be established in the target non-3GPP access. In this case, the following applies:

a) 
If dynamic PCC is deployed and the PCRF receives a Gateway Control Session Establishment Request from the target BBERF indicating an IP-CAN type different from 3GPP access, the PCRF shall select one of the IP-CAN sessions for this APN and continue with the BBERF relocation procedure for that PDN connection.

b) 
When the PDN GW receives a PBU over PMIP-based S2a or S2b, the PDN GW shall select one of the PDN connections for this APN and continue with the handover procedure for that PDN connection. The PDN GW shall terminate the remaining PDN connections for that APN without removing the PDN GW information in HSS. If dynamic PCC is deployed, the PDN GW informs the PCRF about the deactivated PDN connections using the PCEF initiated IP-CAN session termination procedure as described in TS 23.203 [19]. The UE shall release the redundant PDN connections established in the 3GPP accesses for this APN.
c) 
In order for the PDN GW and PCRF to select the same PDN connection out of the active PDN connections for a given APN, the PDN GW and PCRF shall select the oldest PDN connection out of the active PDN connections for the given APN, i.e. the PDN connection that was activated first out of the active PDN connections for the given APN.

NOTE 2: 
The UE may disconnect from certain PDN connections while still in the 3GPP access to ensure that there is only one PDN connection per APN when handing over to non-3GPP access.  

-
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 PDN GW identity and the 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 not yet performed) and binding procedures with each PDN GW.

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

**** End of changes ****
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2. Steps 4-10 of Figure 6.2.1-1
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2. S2b Attach to additional PDNs as in Fig 7.2.1-1
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