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Abstract of the contribution: 
This paper updates the Inter 3GPP RAT handover procedure to consider the case that the Serving GW is changed.
Introduction

We consider the case that the Serving GW is changed during the inter 3GPP RAT handover. 
Especially, we try to clarify the exact Tunnel Endpoint parameters of the messages which are exchanged for the inter 3GPP RAT handover.
This procedure is also related to the inter eNodeB handover procedure and needs to keep the consistency with other procedures. First, we update the procedure on E-UTRAN to UMTS/GPRS Inter RAT HO. If it is agreed, we will provide the procedure on UMTS/GPRS to E-UTRAN Inter RAT HO. 
We define the UL TEID and DL TEID as follows;
UL TEID: Tunneling Endpoint Identifier used for uplink traffic

DL TEID: Tunneling Endpoint Identifier used for downlink traffic
Proposal

We proposes to update the inter RAT handover procedure in TS 23.401.

First Change

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AMBR
Aggregate Maximum Bit Rate
DL TEID
DownLink Tunnelling Endpoint Identifier
DL TFT
DownLink Traffic Flow Template
EPC
Evolved Packet Core

EPS
Evolved Packet System

GW
Gateway

L2 PDB
Layer 2 Packet Delay Budget

L2 PLR
Layer 2 Packet Loss Rate

MME
Mobility Management Entity

P-GW
PDN Gateway

S-GW
Serving Gateway

SDF
Service Data Flow

TAU
Tracking Area Update
UL TEID
UpLink Tunnelling Endpoint Identifier
UL TFT
UpLink Traffic Flow Template
Second Change

5.5.2
Inter RAT handover

5.5.2.1
E-UTRAN to UMTS/GPRS Inter RAT handover

Editor's 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.
Editor's note:
The case when the target Gb based system does not support PS handovers is FFS.

Editor’s note: The eNodeB decides the list of EPS bearers that are subject to data forwarding in E-UTRAN to other 3GPP systems direction. Whether the need exists that the EPC may modify this list of EPS bearers that are subject to data forwarding is FFS
5.5.2.1.1
Preparation phase



[image: image2]
Figure 5.5.2-1: E-UTRAN to UMTS/GPRS Inter RAT HO, preparation phase
1.
The source eNodeB decides to initiate a PS handover to the target access network 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 GW and PDN 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 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 bearers established in the source system and the uplink Tunnel endpoint parameters of the Serving GW (IMSI, subscription data, Serving GW address for user plane, Serving GW UL TEID for user plane, Serving GW context ID, PDN GW address for user plane, PDN GW UL TEID for user plane, and PDN GW UL TEID for control pane).

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 network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode.


Editor's 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.
5. The target SGSN decides whether to change the Serving GW and selects a target Serving GW as described under “GW selection Function”. If the Serving GW is changed, the target SGSN sends a Create Bearer Request message (IMSI, SGSN context ID, PDN GW address for user plane, PDN GW DL TEID for user plane, and PDN GW DL TEID for control pane) to the target Serving GW.  
6. The target Serving GW creates a new entry in its Bearer table and sends a Create Bearer Request (Serving GW address for user plane, Serving GW DL TEID for user plane, and Serving GW context ID) message to the PDN GW.

7. The PDN GW returns a Create Bearer Response message (PDN GW address for the user plane, PDN GW UL TEID for user plane, PDN GW UL TEID for the control plane) to the target Serving GW.
8. The target Serving GW returns a Create Bearer Response (Serving GW address for user plane, Serving GW UL TEID for user plane, Serving GW context ID) message to the target SGSN. The target SGSN compares the information from the PDN GW with one received from the source MME in step 3, and finally updates this if needed.

Editor's note:
Through Step 5 and 8, it is FFS that the Serving GW and the PDN GW may set up the parameters for the indirect forwarding.
Editor's note:
In Step 6 and 7, the message exchanges between the target Serving GW and the PDN GW are FFS.
9.
The target SGSN completes the preparation phase by sending the message Forward Relocation Response to the source MME. The target SGSN may inform the source MME that the Serving GW is changed.
5.5.2.1.2
Execution phase 
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Figure 5.5.2-2: E-UTRAN 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 E-UTRAN specific signalling are described in 3GPP TS 36.300 [5].

1a.
The source eNodeB initiates data forwarding for the indicated bearers. The data forwarding may go directly to target system (I.e. to target access network in case of Iu mode target system, to target SGSN in case of Gb mode target system). Data forwarding may alternatively go e.g. via Serving GW or/and target SGSN if so decided by source MME and/or target SGSN in Inter RAT HO 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 network via the message HO from E-UTRAN 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 E-UTRAN specific signalling are described in 3GPP TS 36.300 [5].

3.
The source eNodeB informs the source MME which then informs the target SGSN regarding "delivery order" parameters in the message Forward SRNS Context. The Target SGSN forwards the SRNS Context to the Target RNC if the Target Access Network is 3G network. In case that the Serving GW is changed during the Inter RAT Handover, this information may be also relayed to the Target Serving GW. 
Editor's Note:
The need for step 3 is FFS.

4.
The UE moves to the target access network 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 network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode 
6.
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.

7.
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. In case that the Serving GW is changed during the Inter RAT Handover, the target SGSN sends an Update Bearer Request (DL TEID allocated at the target Access Network) message to the target Serving GW. 
8.
In case that the Serving GW is changed during the Inter RAT Handover, the target Serving GW may forward the Update Bearer Request (Serving GW DL TEID for user plane) to the PDN GW. The Serving GW may inform 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 (PDN GW UL TEID). 

9.
The Serving GW acknowledges the user plane switch to the target SGSN via the message Update Bearer Response (Serving GW UL TEID). 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.

10.
After step 6, the source MME will clean-up all its resources towards source eNodeB by performing the S1 Release procedure.

11.
The UE triggers a subset of Routing Area Update procedure as described in 3GPP TS 23.060 [7]. Through this step, the source MME releases the bearer in the source Serving GW by sending a Delete Bearer Request message and the source Serving GW sends a Delete Bearer Response to the source MME. In case that the Serving GW is changed during the Inter RAT Handover, the bearer between Source Serving GW and PDN GW may be also released.



1a. Data Forwarding
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7. Create Bearer Response





5. Create Bearer Request





4. Target SGSN prepares the Target Access NW for the Inter RAT HO





Uplink and Downlink Payload PDUs


























































































































































































































5. Completion of Inter RAT HO at Target Access system. �Indication of completion to Target SGSN











11. Target System specific Routing Area Update Procedure











3. Forward SRNS Context





Uplink and Downlink Payload PDUs. PDUs may traverse target SGSN.





9. Update Bearer Response











8a. Update Bearer Response





8. Update Bearer Request








7. Update Bearer Request





10. S1 Release Procedure








6a. Forward Relocation Complete Acknowledge








6. Forward Relocation Complete








3d. Forward SRNS Context Ack





3c. Forward SRNS Context Ack























3b. Forward SRNS Context





3a. Forward SRNS Context

















4. Target Access System�Access Procedures





Sending of uplink data possible





2. HO from E-UTRAN Command





1. Relocation Command
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9. Forward Relocation Response





3. Forward Relocation Request





2. Relocation Required





1. Handover Initiation
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8. Create Bearer Response





6. Create Bearer Request
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