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Abstract of the contribution: Signalling flows for Inter-RAT GERAN A/Gb mode to LTE mode PS Handover and Inter-RAT LTE mode to GERAN A/Gb mode PS Handover are proposed for inclusion into 23.401.
1. Introduction

In the SA2#56c Ad-Hoc meeting the S2-071604, Consolidation of contributions to AI 8.3.1 – Inter 3GPP RAT HO” was approved. This contribution discusses the needs to have the “Inter-RAT GERAN A/Gb mode to LTE mode PS Handover” and vice versa signalling flow in a separate chapter in the TS 23.401.
2. Discussion

On a principle level for the IRAT PS Handover signalling flows in the TS 23.401, the agreed document in S2-071604 is a very good starting point. When these signalling flows are developed to a more detailed level, i.e. when information elements (IE) are applied to each message sent between nodes, there will be steps in the signalling flows which will be different depending on type of radio access network. The flows will need conditional descriptions and is likely to be a source for confusion and different interpretations.

When looking into TS 43.129, this TS is specifying each PS Handover scenario in a separate chapter. Also the TS 23.060, each SRNS Relocation and Routing Area procedure are specified in a separate chapter.

Therefore, we propose to specify the “LTE/SAE to GERAN A/Gb mode Inter RAT handover” in a separate signalling flow diagram sub-chapter in the TS 23.401 chapter 5.5.

A concern regarding this approach may be in case of a common (affecting all access systems) update, and then all signalling flow diagrams must be updated. But we see this as a small problem compared to the advantage of clarity of the specification.
3. Proposal
It is proposed to add the section below to 23.401 for the specific case of  Inter RAT handover between LTE/SAE and GERAN A/Gb mode. The section is based on the generic Inter RAT handover which should also remain in 23.401 until the other specific cases are also detailed. 
5.5.2 Inter RAT Handover
5.5.2.x LTE/SAE to GERAN A/Gb mode Inter RAT handover based on PS handover
Pre-conditions:

· The UE is in LTE_ACTIVE state (LTE mode).

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



5.5.2.x.1
Preparation phase
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Figure 5.5.2.x.1-1: LTE to GERAN A/Gb Inter RAT HO, preparation phase
1)
The source eNodeB decides to initiate a PS handover to the target GERAN A/Gb mode (2G) system. At this point both uplink and downlink user data is transmitted via the following: Bearer(s) between UE and Source eNodeB, GTP tunnel(s) between Source eNodeB, Serving GW and PDN GW.
2)
The source eNodeB sends a Relocation Required (Target Cell Identifier, Source eNodeB Identifier, Source to Target Transparent Container, and FFS) message to the Source MME to request the CN to establish resources in the Target BSS, Target SGSN and the Serving GW.
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, Tunnel Endpoint Identifier Control Plane, MME Address for Control plane, Source to Target Transparent Container, Packet Flow ID, XID parameters, and FFS). This message includes all (Release 8) PDP contexts corresponding to the bearers established in the source system and the uplink Tunnel endpoint parameters of  the Serving GW.

The MM context contains security related information, e.g. supported ciphering algorithms. The relation between GSM and LTE/SAE security parameters is FFS.
4)
The Target SGSN will request the Target BSS to establish the necessary resources (PFCs) by sending the message PS Handover Request (TLLI, IMSI, Cause, Target Cell Identifier, PFCs to be set-up list, and FFS).
4a)
The Target BSS allocates the requested resources and returns the applicable parameters to the Target SGSN in the message PS Handover Request Acknowledge (TLLI, List of set-up PFCs, Target to Source Transparent Container, and FFS). 
5)
The case when the Serving GW is changed is FFS.
NOTE:
It's currently an open issue if the source MME or the target SGSN updates the Serving GW about the mapping between bearers and PDP contexts.

6)
The Target SGSN completes the preparation phase by sending the message Forward Relocation Response (Cause, Tunnel Endpoint Identifer Control Plane, SGSN Address for Control Plane, SGSN Address for User Traffic, Target to Source Transparent Container, BSSGP Cause, and FFS) to the Source MME.

5.5.2.x.2
Execution phase
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Figure 5.5.2.x.2-1: LTE to GERAN A/Gb Inter RAT HO, execution phase

1)
The Source MME completes the preparation phase towards Source eNodeB by sending the message Relocation Command. This message includes bearer parameters for all PDP contexts that could be established on the Target side. It also includes NAS related parameters such as the XID parameters from the Target SGSN.
Source eNodeB initiate data forwarding for the bearers. The data forwarding may go directly i.e. to target SGSN or  alternatively go via the Serving GW if so decided by source MME and/or target SGSN in the preparation phase. The indirect data forwarding is FFS.
2)
The Source eNodeB will give a command to the UE to handover to the Target Access System via the message HO from LTE Command. This message includes a transparent container including radio aspect parameters that the Target BSS has set-up in the preparation phase. It is FFS if this message also includes the XID parameters. 
3)
The Source eNodeB informs the Source MME which then informs the Target SGSN regarding "delivery order" parameters in the message Forward SRNS Context. This information is then relayed to the Serving GW. 

The need for step 3 is FFS.
4)
The UE moves to the Target GERAN A/Gb (2G) system and performs access procedures toward Target BSS.
5)
When the UE has successfully accessed the Target BSS, it sends the message XID response. 
6)
When the UE has successfully accessed the Target BSS, the Target BSS informs the Target SGSN by sending the message PS Handover Complete (IMSI, TLLI, and FFS).
7)
The Target BSS also relays the message XID Response to the Target SGSN. Note, the message in step 6 and 7 may arrive in any order in the Target SGSN.
8)
Then the Target SGSN knows that the UE has arrived to the target side and Target SGSN informs the Source MME by sending the message Forward Relocation Complete. The Source MME will also acknowledge that information. Further action in the Source MME continues at step 12.
9)
The Target SGSN will now complete the PS Handover procedure by informing the Serving GW that the Target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update Bearer Request (Tunnel Endpoint Identifier Data, Tunnel Endpoint Identifier Control Plane, NSAPI, Protocol Configuration Options, SGSN Address for Control Plane, and FFS).
10)
The Serving GW informs the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response. This is FFS. 
11)
The Serving GW acknowledges the user plane switch to the Target SGSN via the message Update Bearer Response (Cause, Tunnel Endpoint Identifier Data, Tunnel Endpoint Identifier Control Plane, Charging ID, Protocol Configuration Options, GGSN Address for Control Plane, GGSN address for User traffic, and FFS). At this stage the user plane path is established for all PDP contexts between the UE, Target RNC, Target SGSN, Serving GW and PDN GW.

12)
The UE sends a Routing Area Update Request message that triggers a subset of Routing Area Update procedure in target SGSN as described in 3GPP TS 23.060 [7]. Part of the Routing Area Update procedure is that the source MME shall clean-up all its resources towards source eNodeB by performing the S1 Release procedure when it receives the Cancel Location message.
5.5.2.x GERAN A/Gb mode to LTE mode Inter RAT Handover
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.x.1
Preparation phase



[image: image6.emf] 

UE  

Source   BSS   Target   eNodeB   Source   SGSN   Target   MME   Serving  GW  

HSS  

1. Handover Initiation  

2. PS Handover Required  

3. Forward Relocation Request  

4 . Relocation Request  

4 a. Relocation Request Acknowledge  

5 . Up date   Context  Request  

6 . Forward Relocation Response  

PDN   GW  

5 a. Update   Context  Response  

Uplink and Downlink Payload PDUs  


Figure 5.5.2.x.1-1: Inter RAT HO GERAN A/Gb (2G) to LTE, preparation phase

1) 
The source access system, Source BSS, decides to initiate a PS handover to the LTE system. 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, Serving GW and PDN GW.

2)
The source BSS  sends PS handover Required (TLLI, Cause, Source Cell Identifier, Target eNodeB Identifier, Source to Target Transparent Container, and FFS) towards Source SGSN to request the CN to establish resources in the Target eNodeB, Target MME and the Serving GW. 
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, and FFS). This message includes all (release 8) PDP contexts that are established in the source system and the uplink Tunnel endpoint parameters of the Serving GW. 

The MM context contains security related information, e.g. supported ciphering algorithms. The relation between GSM and LTE/SAE security parameters is FFS.
4)
The Target MME will request the Target eNodeB to establish the  Bearer(s) by sending the message Relocation Request  (UE Identifier, Cause, CN Domain Indicator, Integrity protection information (i.e. IK and allowed Integrity Protection algorithms), Encryption information (i.e. CK and allowed Ciphering algorithms), SAE Bearers to be setup list, Source to Target Transparent Container, Global CN-ID, and FFS). This request includes the uplink Tunnel endpoint parameters received in the previous step.

4a)
The Target eNodeB allocates the request resources and returns the applicable parameters to the Target MME in the message Relocation Request Acknowledge  (Target to Source Transparent Container, SAE Bearers setup list, SAE Bearers failed to setup list, and FFS).

5)
The case when the Serving GW is changed is FFS.

6)
The Target MME completes the preparation phase by sending the message Forward Relocation Response  (Cause, List of Set Up PFCs, Tunnel Endpoint Identifier Control Plane, S1-AP cause, MME Address for control plane, Target to Source Transparent Container, and FFS)  to the Source SGSN.

5.5.2.x.2
Execution phase
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Figure 5.5.2.x.2-1: Inter RAT HO GERAN A/Gb (2G) to LTE, execution phase
1) The Source SGSN completes the preparation phase towards Source BSS by sending the message PS HO Required Acknowledge (TLLI, List of Set Up PFCs, Target to Source Transparent Container). This message includes all PFIs that could be established on the Target side. 
2)
The Source BSS will command the UE to handover to the target eNodeB. The access system specific message to UE includes a transparent container including radio aspect parameters that the Target eNodeB has set-up in the preparation phase. The procedures for this are FFS.

The source SGSN may initiate data forwarding for the PDP contexts. The data forwarding may go directly to target eNodeB or alternatively go via the Serving GW if so decided by source SGSN and/or target MME in the preparation phase. The  indirect data forwarding is FFS.

3)
Source SGSN informs the Target MME regarding source access system contexts in the message Forward SRNS Context. This information is then relayed to the Serving GW. 


The need for this step is FFS.
4)
The UE moves to the LTE system and performs access procedures toward Target eNodeB.
5)
When the UE has got access to Target eNodeB it sends the message HO to LTE Complete.
6)
When the UE has successfully accessed the Target eNodeB, the Target eNodeB informs the Target MME by sending the message Relocation Complete.
7)
Then the Target MME knows that the UE has arrived to the target side and Target MME informs the Source SGSN by sending the message Forward Relocation Complete. The Source SGSN will also acknowledge that information. Further action in the Source SGSN continues at step 11.
8)
The Target MME will now complete the PS Handover procedure by informing the Serving GW that the Target MME is now responsible for all the SAE bearers the UE have established. This is performed in the message Update Bearer Request (Tunnel Endpoint Identifier Data, Bearer Identity, and FFS).
9)
The Serving GW informs the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response. This is FFS.
10)
The Serving GW acknowledges the user plane switch to the Target MME via the message Update Bearer Response (Parameter list is FFS). At this stage the user plane path is established for all bearers between the UE, Target eNodeB, Serving GW and PDN GW.
11)
After step 7 the Source SGSN will clean-up all its resources towards Source BSS by performing the BSS Packet Flow Delete procedure. 
12)
The UE sends a Tracking Area Update Request message that triggers a subset of Tracking Area Update  procedure in target MME (see section 5.3.3).
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