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Abstract of the contribution:

The contribution provides a set of inter RAT Handover procedures for interoperation with pre-Rel 8 GERAN/UTRAN network and proposes to be included in TS23.401.
Discussion
The architecture for interoperation with Pre-Rel 8 3GPP Accesses is provided in the Contribution, as following:
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Figure 1. Architecture for interoperation with Pre-Rel 8 3GPP Accesses
Pre-Rel 8 SGSN only uses one GW, i.e. PDN GW or GGSN. MME uses two GW, i.e. Serving GW and PDN GW. When EUTRAN to pre-Rel 8 GERAN/UTRAN Handover, the UE context in MME includes Serving GW information (S-GW address(es) and S-GW TEID(s)) and PDN GW information (P-GW address(es) and P-GW TEID(s)), but the pre-Rel 8 SGSN only requires PDN GW information (P-GW address(es) and P-GW TEID(s)). How does the MME Let pre-Rel 8 SGSN only to know PDN GW information. Mechanism requires be proposed.
A selective mechanism is proposed in S2-07XXXXX contribution.  The MME includes Extended PDP Context IE in Forward Relocation Request message when UE Handover from EUTRAN to GERAN/UTRAN. The Extended PDP Context IE includes Serving GW information, e.g. Serving GW address(es) and Serving GW TEID(s). Original PDP Context IE includes PDN GW information, e.g. PDN GW address(es) and PDN GW TEID(s). Pre-Rel 8 SGSN can not identify Extended PDP Context IE and discard the IE. Therefore pre-Rel 8 SGSN only deal with PDP Context IE and get PDN GW information.
Proposal
5.5.2
Inter RAT handover

5.5.2.X1
E-UTRAN to Pre-Rel 8 UTRAN Iu mode Inter RAT handover based on PS handover

5.5.2.X1.1
General

Pre-conditions:

-
The UE is in LTE_ACTIVE state (E-UTRAN mode).
5.5.2.X1.2
Preparation phase
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Figure 5.5.2.X1-1: E-UTRAN to Pre-Rel 8 UTRAN Iu mode Inter RAT HO, preparation phase
1.
Same as 5.5.2.1.2, step 1.
2.
Same as 5.5.2.1.2, step 2.
3.
The source MME will forward the request to the target SGSN using the message Forward Relocation Request (IMSI, Target Identification, MM Context, PDP Context, PDP Context Prioritization, Extended PDP Context, Tunnel Endpoint Identifier Control Plane, MME Address for Control plane, Source to Target Transparent Container, S1-AP Cause Direct Forwarding Flag).
'Direct Forwarding Flag' IE indicates if Direct Forwarding of payload PDUs to Target side shall be used or not. This flag is set by the source MME.
The MM context contains security related information, e.g. supported ciphering algorithms as described in 3GPP TS 29.060 [14]. The relation between UTRAN and EPS security parameters is FFS.
The PDP Context contains P-GW relation information, e.g. P-GW address and P-GW TEID. The Extended PDP Context contains S-GW relation information, e.g. S-GW address and S-GW TEID.
Editor's note: It is FFS if the EPS bearers are mapped 1:1 to PDP contexts. It is FFS how the mapping is done. It is FFS how the bearer identifiers are mapped. 
Editor's note: It is FFS what parameters are included in Extended PDP Context IE.
4.
Same as 5.5.2.1.2, step 4.
5.
The target SGSN completes the preparation phase by sending the message Forward Relocation Response (Cause, Tunnel Endpoint Identifier Control Plane, RANAP cause, SGSN Address for control plane, SGSN number, Target to Source Transparent Container, RAB Setup Information, Additional RAB Setup Information, Address(es) and TEID(s) for User Traffic Data Forwarding) to the source MME.
The IEs 'Address(es) and TEID(s) for User Traffic Data Forwarding' contain the GTP-U tunnel endpoint parameters to the Target RNC.

6.
If the "Direct Forwarding" is not applicable, the Source MME shall send the message Update Bearer Request (Cause, Target RNC Address(es) and TEID(s) for User Traffic) to the Serving GW used for indirect packet forwarding. 
Indirect forwarding may be performed via a Serving GW which is different from the Serving GW used by the UE in EUTRAN access network.

Editor's note: It is FFS if this step should use "Create" or "Update" Bearer Request message.

6a.
The Serving GW returns the forwarding parameters by sending the message Update Bearer Response (Cause, Serving GW Address(es) and TEID(s) for Data Forwarding). If the Serving GW doesn’t support data forwarding, an appropriate cause value shall be returned and the Serving GW Address(es) and TEID(s) will not be included in the message.

5.5.2.X1.3
Execution phase


[image: image3]
Figure 5.5.2.X1-2: E-UTRAN to Pre-Rel 8 UTRAN Iu mode Inter RAT HO, execution phase

1.
Same as 5.5.2.1.3, step 1.
2.
Same as 5.5.2.1.3, step 2.
3.
Same as 5.5.2.1.3, step 3.
4.
Same as 5.5.2.1.3, step 4.
5.
Same as 5.5.2.1.3, step 5.
6.
Same as 5.5.2.1.3, step 6.
7.
The target SGSN will now complete the PS Handover procedure by informing the PDN GW that the target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update PDP Context Request (Cause, Tunnel Endpoint Identifier Control Plane, NSAPI, SGSN Address for Control Plane, Address(es) and TEID(s) for User Traffic, and RAT type). If Direct Tunnel is used, the Address(es) and TEID(s) for User Traffic shall be Target RNC Address(es) and TEID(s) for User Traffic. Otherwise the Address(es) and TEID(s) for User Traffic shall be target SGSN Address(es) and TEID(s) for User Traffic.
8.
The PDN GW acknowledges the user plane switch to the target SGSN via the message Update PDP Context Response (Cause, Tunnel Endpoint Identifier Control Plane, and PDN GW Address for Control Plane). At this stage the user plane path is established for all PDP contexts between the UE, target RNC, target SGSN, and PDN GW if Direct Tunnel isn’t used. Otherwise the user plane path is established for all PDP contexts between the UE, target RNC, and PDN GW.
Editor's Note: It is FFS when the Serving GW releases the resources used for indirect forwarding. 
9.
Same as 5.5.2.1.3, step 10.
10.
The UE sends a Routeing Area Update Request message that triggers a subset of Routeing Area Update procedure in the Target SGSN as described in 3GPP TS 23.060 [7]. Part of the Routeing Area Update procedure is the Cancel Location message from HSS. When the Source MME receives the Cancel Location message the source MME releases the bearer(s) in the Serving GW by sending a Delete Bearer Request message.

Editor's Note: It is FFS when the bearer(s) between Source MME and Serving GW shall be released if the Cancel Location message is not received.
5.5.2.X2
Pre-Rel 8 UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover

5.5.2.X2.1
General

Pre-conditions:

-
The UE is in PMM_CONNECTED state (UTRAN Iu mode).

5.5.2.X2.2
Preparation phase
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Figure 5.5.2.X2-1: Pre-Rel 8 UTRAN Iu mode to E-UTRAN Inter RAT HO, preparation phase

1.
The source RNC decides to initiate a PS handover to the E-UTRAN. At this point both uplink and downlink user data is transmitted via the following: Bearers between UE and source RNC, GTP tunnel(s) between source RNC and PDN GW if Direct Tunnel is used. Otherwise Bearers between UE and source RNC, GTP tunnel(s) between source RNC, Source SGSN and PDN GW.
2.
Same as 5.5.2.2.2, step 2.
3.
The source SGSN will forward the request to the target MME using the message Forward Relocation Request (IMSI, Target Identification, MM Context, PDP Context, PDP Context Prioritization, Tunnel Endpoint Identifier Control Plane, SGSN Address for Control plane, Source to Target Transparent Container). This message includes all PDP contexts corresponding to the bearers established in the source system and the uplink Tunnel endpoint parameters of the PDN GW.
The MM context contains security related information, e.g. supported ciphering algorithms as described in 3GPP TS 29.060 [14]. The relation between UTRAN and EPS security parameters is FFS.
The target MME selects the ciphering algorithm to use. This algorithm will be sent transparently from the target eNodeB to the UE in the Target to Source Transparent Container.

Editor's note: This needs to be aligned with security requirements for Release 8.
4.    The target MME selects a new Serving GW according to clause 4.3.7.2 on "Serving GW selection function". The target MME sends a Create Bearer Request (Cause, MME Tunnel Endpoint Identifier Control Plane, MME Address for Control Plane, PDN GW Address(es) and TEID(s) for User Traffic) message to selected Serving GW. The Serving GW returns a Create Bearer Response (Serving GW address(es) and uplink TEID(s) for user plane) message back to the target MME.
5.
Same as 5.5.2.2.2, step 4.
6
If "Direct Forwarding" is not applicable, the Target MME shall send the message Update Bearer Request (Cause, eNodeB Address(es) and TEID(s) for User Traffic) to the Serving GW used for indirect packet forwarding. 

Indirect forwarding may be performed via a Serving GW which is different from the Serving GW used by the UE.

Editor's note: It is FFS if this step should use "Create" or "Update" Bearer Request message.

6a
The Serving GW returns the forwarding payload parameters by sending the message Update Bearer Response (Cause, Serving GW Address(es) and TEID(s) for Data Forwarding). If the Serving GW doesn't support data forwarding, an appropriate cause value shall be returned and the Serving GW Address(es) and TEID(s) will not be included in the message.

7.
Same as 5.5.2.2.2, step 6.
5.5.2.X2.3
Execution phase
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Figure 5.5.2.X2-2: Pre-Rel 8 UTRAN Iu mode to E-UTRAN Inter RAT HO, execution phase

1.
Same as 5.5.2.2.3, step 1.
2.
Same as 5.5.2.2.3, step 2.
3.
Same as 5.5.2.2.3, step 3.
4.
Same as 5.5.2.2.3, step 4.
5.
Same as 5.5.2.2.3, step 5.
6.
Same as 5.5.2.2.3, step 6.
7.
Same as 5.5.2.2.3, step 7.
8.
Same as 5.5.2.2.3, step 8.
9.    Same as 5.5.2.2.3, step 9.
10.
Same as 5.5.2.2.3, step 10.
11.
Same as 5.5.2.2.3, step 11.
12.
The UE sends a Tracking Area Update Request message that triggers a subset of Tracking Area Update procedure (see clause 5.3.2). Part of the Tracking Area Update procedure is the Cancel Location message from HSS.

5.5.2.X3
E-UTRAN to Pre-Rel 8 GERAN A/Gb mode Inter RAT handover based on PS handover
5.5.2.X3.1
General

Pre-conditions:

-
The UE is in LTE_ACTIVE state (E-UTRAN mode).

-
The BSS must support PFM, Packet Flow Management, procedures.

5.5.2.X3.2
Preparation phase
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Figure 5.5.2.X3-1: E-UTRAN to Pre-Rel 8 GERAN A/Gb Inter RAT HO, preparation phase
1.
Same as 5.5.2.3.2, step 1.
2.
Same as 5.5.2.3.2, step 2.
3.
The Source MME will forward the request to the target SGSN using the message Forward Relocation Request (IMSI, Target Identification (shall be set to "empty"), MM Context, PDP Context, PDP Context Prioritization, Extended PDP Context, Tunnel Endpoint Identifier Control Plane, MME Address for Control plane, Source to Target Transparent Container, Packet Flow ID (if available), XID parameters (if available), Cell Identification). 

The MM context contains security related information, e.g. supported ciphering algorithms, as described in 3GPP TS 29.060 [14]. The relation between GSM and EPS security parameters is FFS.
The PDP Context contains P-GW relation information, e.g. P-GW address and P-GW TEID. The Extended PDP Context contains S-GW relation information, e.g. S-GW address and S-GW TEID.
The target SGSN selects the ciphering algorithm to use. This algorithm will be sent transparently from the target SGSN to the UE in the NAS container for PS Handover (part of the Target to Source Transparent Container). The IOV-UI parameter, generated in the target SGSN, is used as input to the ciphering procedure and it will also be transferred transparently from the target SGSN to the UE in the NAS container for PS Handover.

Editor's note: This needs to be aligned with security requirements for Release 8.
Editor's note: It is FFS if the EPS bearers are mapped 1:1 to PDP contexts. It is FFS how the mapping is done. It is FFS how the bearer identifiers are mapped. 
Editor's note: It is FFS what parameters are included in Extended PDP Context IE.
4.
Same as 5.5.2.3.2, step 4.
5.    The Target SGSN completes the preparation phase by sending the message Forward Relocation Response (Cause, Tunnel Endpoint Identifier Control Plane, SGSN Address for Control Plane, Target to Source Transparent Container, BSSGP Cause, List of set-up PFIs, Address(es) and TEID(s) for User Traffic Data Forwarding) to the Source MME.
The IEs 'Address(es) and TEID(s) for User Traffic Data Forwarding' contain the GTP-U tunnel endpoint parameters to the Target SGSN. 
6.
Same as 5.5.2.3.2, step 5.
5.5.2.X3.3
Execution phase
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Figure 5.5.2.X3-1: E-UTRAN to Pre-REl 8 GERAN A/Gb mode Inter RAT HO, execution phase
1.
Same as 5.5.2.3.3, step 1.
2.
Same as 5.5.2.3.3, step 2.
3.
Same as 5.5.2.3.3, step 3.
4.
Same as 5.5.2.3.3, step 4.
5.
Same as 5.5.2.3.3, step 5.
6.
Same as 5.5.2.3.3, step 6.
7.
Same as 5.5.2.3.3, step 7.
8.
Same as 5.5.2.3.3, step 8.
9.
The Target SGSN will now complete the PS Handover procedure by informing the PDN GW that the Target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update PDP Context Request (Cause, Tunnel Endpoint Identifier Control Plane, NSAPI, SGSN Address for Control Plane, SGSN Address(es) and TEID(s) for User Traffic, and RAT type).
10.
The PDN GW acknowledges the user plane switch to the Target SGSN via the message Update PDP Context Response (Cause, Tunnel Endpoint Identifier Control Plane, and PDN GW Address for Control Plane). At this stage the user plane path is established for all PDP contexts between the UE, Target BSS, Target SGSN and PDN GW.
11.
Same as 5.5.2.3.3, step 12.
12.
Same as 5.5.2.3.3, step 13.
13.
The UE sends a Routeing Area Update Request message that triggers a subset of Routeing Area Update procedure in target SGSN as described in 3GPP TS 23.060 [7]. Part of the Routeing Area Update procedure is the Cancel Location message from HSS. When the Source MME receives the Cancel Location message the source MME releases the bearer(s) in the Serving GW by sending a Delete Bearer Request message.

Editor's Note: It is FFS when the bearer(s) between Source MME and Serving GW shall be released if the Cancel Location message is not received.

5.5.2.X4
Pre-Rel 8 GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover

5.5.2.X4.1
General

Pre-conditions:

-
The UE is in READY state (GERAN A/Gb mode).

-
The UE has at least one PDP Context established.

-
The BSS must support PFM, Packet Flow Management, procedures.

5.5.2.X4.2
Preparation phase
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Figure 5.5.2.X4-1: Pre-Rel 8 GERAN A/Gb mode to E-UTRAN inter RAT HO, preparation phase

1) 
The source access system, Source BSS, decides to initiate a PS handover to the E-UTRAN. At this point both uplink and downlink user data is transmitted via the following: Bearers between UE and Source BSS, BSSGP PFC tunnel(s) between source BSS and source SGSN, GTP tunnel(s) between Source SGSN and PDN GW.

2)
Same as 5.5.2.4.2, step 2.
3)
The Source SGSN will forward the request to the Target MME using the message Forward Relocation Request (IMSI, Target Identification, MM Context, PDP Context, PDP Context Prioritization, Tunnel Endpoint Identifier Control Plane, SGSN Address for Control plane, Source to Target Transparent Container, Packet Flow ID, SNDCP XID parameters, LLC XID parameters). This message includes all PDP contexts that are established in the source system and the uplink Tunnel endpoint parameters of the PDN GW. 

The MM context contains security related information, e.g. supported ciphering algorithms as described in 3GPP TS 29.060 [14]. The relation between GSM and EPS security parameters is FFS.
Editor's note: It is FFS if the EPS bearers are mapped 1:1 to PDP contexts. It is FFS how the mapping is done. It is FFS how the bearer identifiers are mapped. 

4)    The target MME selects a new Serving GW according to clause 4.3.7.2 on "Serving GW selection function". The target MME sends a Create Bearer Request (Cause, MME Tunnel Endpoint Identifier Control Plane, MME Address for Control Plane, PDN GW Address(es) and TEID(s) for User plane) message to selected Serving GW. The Serving GW returns a Create Bearer Response (Serving GW address(es) and uplink TEID(s) for user plane) message back to the target MME.
5)
Same as 5.5.2.4.2, step 4.
6.
If "Direct Forwarding" is not applicable, the Target MME shall send the message Update Bearer Request (Cause, eNodeB Address(es) and TEID(s) for User Traffic) to the Serving GW used for indirect packet forwarding. 

Indirect forwarding may be performed via a Serving GW which is different from the Serving GW used by the UE.

Editor's note: It is FFS if this step should use "Create" or "Update" Bearer Request message.

6a)
The Serving GW returns the forwarding payload parameters by sending the message Update Bearer Response (Cause, Serving GW Address(es) and TEID(s) for Data Forwarding). If the Serving GW doesn’t support data forwarding, an appropriate cause value shall be returned and the Serving GW Address(es) and TEID(s) will not be included in the message.
7)
Same as 5.5.2.4.2, step 6.
5.5.2.X4.3
Execution phase


[image: image9]
Figure 5.5.2.X4-2: Pre-Rel 8 GERAN A/Gb mode to E-UTRAN Inter RAT HO, execution phase
1.
Same as 5.5.2.4.3, step 1.
2.
Same as 5.5.2.4.3, step 2.
3.
Same as 5.5.2.4.3, step 3.
4.
Same as 5.5.2.4.3, step 4.
5.
Same as 5.5.2.4.3, step 5.
6.
Same as 5.5.2.4.3, step 6.
7.
Same as 5.5.2.4.3, step 7.
8.
Same as 5.5.2.4.3, step 8.
9.
Same as 5.5.2.4.3, step 9.
10.
Same as 5.5.2.4.3, step 10.
11.
Same as 5.5.2.4.3, step 11.
12.
The UE sends a Tracking Area Update Request message that triggers a subset of Tracking Area Update procedure in target MME (see clause 5.3.3). Part of the Tracking Area Update procedure is the Cancel Location message from HSS. 
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