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1. Introduction

This contribution proposes principles and initial signalling flows for the Inter 3GPP RAT HO.

This contribution is based on offline discussions about principles for consolidating the various contributions for Agenda Item 8.3.1 Inter 3GPP RAT Handover (in active mode).
Following contributions were submitted to Agenda Items 8.3.1:

· S2-071194Adding 3G Direct Tunnel to SAE arch reference figure - Non-roaming Ericsson 
· S2-071195Adding 3G Direct Tunnel to SAE arch reference figure - Roaming Ericsson 
· S2-0711922G to LTE IRAT Handover Ericsson 
· S2-0711933G (DT) to LTE IRAT Handover Ericsson 
· S2-0711993G (not Direct Tunnel mode) to LTE IRAT Handover Ericsson 
· S2-071401I-RAT handover principle and flows Nokia, Siemens Networks
· S2-071129Inter RAT handover procedures between 3GPP access systems Huawei 
· S2-071143PS Handover From LTE To UMTS QCOM Europe 
· S2-071182Introducing Operators Policy Control for Access Selection in Inter-System Mobility Orange 
· S2-071183Introducing Service-Aware Control in Inter-RAT Mobility Orange 
2. Issues
Scope of consolidating the input:
Most of the input contributions to AI 8.3.1 we proposing various signalling flows for Inter 3GPP RAT handovers, while some contributions were proposing updates to 23.401 reference architecture or additional functions for Inter RAT handovers.

· Proposal:

Following contributions should be handled as they are under the agenda item 8.3.1:

· S2-071194 Adding 3G Direct Tunnel to SAE arch reference figure - Non-roaming. Ericsson
· S2-071195 Adding 3G Direct Tunnel to SAE arch reference figure - Roaming. Ericsson
· S2-071182 Introducing Operators Policy Control for Access Selection in Inter-System Mobility. Orange 
· S2-071183 Introducing Service-Aware Control in Inter-RAT Mobility. Orange
To progress with the actual Inter 3GPP RAT signaling flows this contribution S2-071520 proposes basic principles that should be adopted for PS to PS Inter 3GPP RAT HOs

Basis for the Inter 3GPP RAT HO Procedures:


Proposal:

· The Inter 3GPP RAT HOs should be based on Inter SGSN Combined Hard Handover and SRNS Relocation (Iu mode, TS 23.060)  & PS Handover (Gb mode, TS 43.129)  Procedures 
How to handle different operating modes of UMTS/GPRS system



Proposal:

· An inter 3GPP RAT HO signaling flow should be developed based on current LTE/SAE architecture as agreed in TS 23.401. 
· 
· 
How to document the Inter RAT signaling flows in TS 23.401


Proposal:

· As initial step:
· a Single SAE -> UMTS/GPRS  inter RAT HO signaling flow is included in TS 23.401
· a Single UMTS/GPRS  -> SAE inter RAT HO signaling flow is included in TS 23.401
The description of these two flows at UMTS/GPRS side should be generic enough, so that they can equally apply to both Iu and Gb mode PS handover. For details, references to TS 23.060 and TS 43.129 should be added.
· These 2 generic flows should be separated to separate (UMTS/GPRS Iu and Gb modes) at a later stage.
3. Proposal:

It is proposed that the principles in Section 2 of these contribution are agreed as the starting point principles for the Inter 3GPP RAT HO signalling flows for TS 23.401.
Annex A of this contribution proposes initial drafts for Inter 3GPP RAT HO signalling flow sequences to be included in TS 23.401 
Annex A

Editors Note: The flows in this Annex A are based on several contributions submitted for AI 8.3.1, especially S2-071199 from Ericsson. The revision marks show the proposed changes compared to S2-071199. Also the figures are slightly updated.

A.1 LTE/SAE to UMTS/GPRS Inter RAT HO

Note: It is an open issue whether the final flow will be  split into separate preparation phase and execution phase or combined into single comprehensive flow.

A.1.1 Preparation Phase
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 Figure X1: LTE/SAE to UMTS/GPRS Inter RAT HO, Preparation Phase
1) The source eNodeB decides to initiate a PS handover to the target access system within UMTS/GPRS. 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 SAE GW and PDN SAE GW.
2) The source eNodeB sends a Relocation Required message to the Source MME to request the CN to establish resources in the Target access network, Target SGSN and the Serving SAE GW.
3) The Source MME will forward the request to the target SGSN using the message Forward Relocation Request. This message includes all (Release 8) PDP contexts corresponding to the SAE bearers established in the source LTE/SAE system and the uplink Tunnel endpoint parameters of  the Serving SAE GW.

4) The Target SGSN will request the Target access network to establish the necessary resources. 

The Target access network allocates the resources and returns the applicable parameters to the Target SGSN . The details of this source access system specific signalling is described in TS 23.060 for Iu mode and in TS 43.129 for Gb mode.



Note: The case when the Serving SAE GW is changed is FFS.

Note: It's currently an open issue if the source MME or the target SGSN updates the Serving SAE GW about the mapping between SAE bearers and PDP contexts.
5) The Target SGSN completes the preparation phase by sending the message Forward Relocation Response to the Source MME.

A.1.2 Execution Phase
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 Figure X4: LTE/SAE to UMTS/GPRS 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. The details of this EUTRAN specific signalling are described in TS 36.300.
1a) Source eNodeB initiates data forwarding for the indicated SAE Bearers. The data forwarding may go directly to target system (I.e. to target Access Nw in case of Iu mode target system, to target SGSN in case of Gb mode target system). Data forwarding may alternatively go via Serving SAE GW or/and target SGSN if so decided by source MME and/or target SGSN in Inter RAT HO preparation phase.
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 access network has set-up in the preparation phase. The details of this EUTRAN specific signalling are described in TS 36.300.
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 SAE GW. Support of “delivery order” in SAE is FFS.

4) The UE moves to the Target Access system and performs access procedures toward Target access network.

5) 

When the UE has successfully accessed the Target access network, the Target access network informs the Target SGSN about the completion of the Inter RAT HO. The details of this target access system specific signalling are described in TS 23.060 for Iu mode and in TS 43.129 for Gb mode 
7) 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 11.

8) The Target SGSN will now complete the PS Handover procedure by informing the Serving SAE GW that the Target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update Serving SAE GW Context Request.

9) The Serving SAE GW may inform the PDN SAE GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update PDN SAE GW Context Request. The PDN SAE GW must acknowledge the request with the message Update PDN SAE GW Context Response. This is FFS. 

10) The Serving SAE GW acknowledges the user plane switch to the Target SGSN via the message Update Serving SAE GW Context Response. At this stage the user plane path is established for all PDP contexts between the UE, Target RNC, Target SGSN, Serving SAE GW and PDN SAE GW.

11) After step 7, the Source MME will clean-up all its resources towards Source eNodeB by performing the S1 Release procedure.

12) The UE triggers a Routing Area Update procedure as described in TS 23.060







A.2. UMTS/GPRS to LTE/SAE Inter RAT HO

Note: It is an open issue whether the final flow will be  split into separate preparation phase and execution phase or combined into single comprehensive flow.

A.2.1 Preparation Phase
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 Figure X3: Inter RAT HO UMTS/GPRS to LTE/SAE, Preparation Phase

1) The source access system 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 access system, GTP tunnel(s) between Source access system, Serving SAE GW and PDN SAE GW.

 
The source access system initiates PS handover/Relocation towards Source SGSN to request the CN to establish resources in the Target eNodeB, Target MME and the Serving SAE GW. The details of this source access system specific signalling are described in TS 23.060 for Iu mode and in TS 43.129 for Gb mode.
2) The Source SGSN will forward the request to the Target MME using the message Forward Relocation Request. This message includes all (release 8) PDP contexts that are established in the source UMTS/GPRS system and the uplink Tunnel endpoint parameters of the Serving SAE GW.

3) The Target MME will request the Target eNodeB to establish the SAE Bearer(s) by sending the message Relocation Request. This request includes the uplink Tunnel endpoint parameters received in the previous step.

3a) The Target eNodeB allocates the request resources and returns the applicable parameters to the Target MME in the message Relocation Request Acknowledge.


Note: The case when the Serving SAE GW is changed is FFS.
4
) The Target MME completes the preparation phase by sending the message Forward Relocation Response to the Source SGSN.

A.2.2 Execution Phase
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 Figure X2: Inter RAT HO UMTS/GPRS to LTE/SAE, Execution Phase

1) The Source SGSN completes the preparation phase towards Source access network. The procedures for this are described in detail in TS 23.060 for Iu mode and in TS 43.129 for Gb mode.



The Source access network will command to 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 described in detail in TS 23.060 for Iu mode access networks and in TS 43.129 for Gb mode access networks.
1a) Source system (I.e. source Access Nw in case of Iu mode source system or  source SGSN in case of Gb mode source system) initiates data forwarding for the indicated RABs/PDP contexts. The data forwarding may go directly to target eNodeB. Data forwarding may alternatively go via source SGSN or/and Serving SAE GW if so decided by source SGSN and/or target MME in Inter RAT HO preparation phase.

2) Depending on the source access network type, the Source access network may deliver source access network contexts to the Source SGSN.

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 SAE GW. Support of “delivery order” in SAE 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 SAE GW that the Target MME is now responsible for all the SAE bearers the UE have established. This is performed in the message Update Serving SAE GW Context Request.

9) The Serving SAE GW may inform the PDN SAE GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update PDN SAE GW Context Request. The PDN SAE GW must acknowledge the request with the message Update PDN SAE GW Context Response. This is FFS.

10) The Serving SAE GW acknowledges the user plane switch to the Target MME via the message Update Serving SAE GW Context Response. At this stage the user plane path is established for all SAE bearers between the UE, Target eNodeB, Serving SAE GW and PDN SAE GW.

11) After step 7 the Source SGSN will clean-up all its resources towards Source access system by performing the necessary procedures. The procedures for this are described in detail in TS 23.060 for Iu mode access networks and in TS 43.129 for Gb mode access networks.
12) The UE triggers a Tracking Area Update procedure (see section XXX)
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