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Proposal
It is proposed to introduce the text below in the TR 23.809 V0.3.0.  
First Change
6.5b.3
GGSN Proxy

Two different approaches for PS Handover in a GGSN Proxy configuration are described, PS Handover using Bi-casting and PS Handover using Forwarding. 
Editor’s Note: At the current stage, the recommended approach is using bi-casting, since PS Handover is designed for real-time traffic, which is sensitive to delay and delay variation, but robust to some packet loss. However further studies may be required to make a final decision.
Only the Inter-RAT cases are affected by the GGSN proxy solution.
6.5b.3.1
   PS Handover using Bi-casting
The Bi-casting approach should minimize delay and delay variation of packets during Inter-RAT handover. This means some minor packet loss or packet duplication may be experienced. 
6.5b.3.1.1
 Intra SGSN Inter-RAT PS Handover
1. Preparation phase:
At the end of the preparation phase an Update PDP Context procedure is initiated towards the xGGSN containing IE bicast_address.
This address shall be used by the xGGSN for bi-casting of downlink payload, in A/Gb to Iu case then the RNC user plane TEID shall be included, in Iu to A/Gb mode the 2G/3G SGSN user plane TEID shall be included. Corresponding IP addresses shall also be included in the Update PDP Context Request message.
2. Execution phase:
The cSGSN shall, after the UE has confirmed its presence in “target” RAN, inform the xGGSN to stop bi-casting by initiating another Update PDP Context procedure with IE bicast_address empty. The xGGSN shall then only send downlink payload to the user plane TEID included in the Update PDP Context Request message and stop sending payload to all other user plane TEID(s).
6.5b.3.1.2
 Inter SGSN Inter-RAT PS Handover
1. Preparation phase:
Directly before Forward Relocation Response is sent from target SGSN, during the preparation phase, an Update PDP Context procedure is initiated towards the xGGSN containing IE bicast_address.
This address shall be used by the xGGSN for bi-casting of downlink payload, in A/Gb to Iu case then the RNC user plane TEID shall be included, in Iu to A/Gb mode the 2G SGSN user plane TEID shall be included. Corresponding IP addresses shall also be included in the Update PDP Context Request message.
2. Execution phase:
The cSGSN shall, during the Update PDP Context procedure specified in the execution phase, inform the xGGSN to stop bi-casting by sending the IE bicast_address empty. The xGGSN shall then only send downlink payload to the user plane TEID included in the Update PDP Context Request message and stop sending payload to all other user plane TEID(s).
6.5b.3.2
   PS Handover using Forwarding
The Forwarding approach should minimize packet loss during Inter-RAT handover. This means some delay and delay variation of packets may be experienced. 
In Iu to A/Gb mode the source 3G RNC shall duplicate and forward the downlink packet to the target 2G SGSN via xGGSN. In A/Gb to Iu mode the 2G SGSN shall duplicate and forward the downlink packet to the target 3G RNC/BSS via xGGSN.
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Figure 6.5b.3.2-1  Forwarding during GERAN A/Gb mode to UTRAN Iu mode handover
1. Preparation phase:
At the end of the preparation phase an Forward Data Request procedure is initiated towards the xGGSN containing Tunnel Endpoint Identifier of Target RNC. The Tunnel Endpoint Identifier of Target RNC shall be used by the xGGSN for data forwarding of downlink payload. Corresponding Tunnel Endpoint Identifier of xGGSN shall also be included in the Forward Data Response message. The Tunnel Endpoint Identifier of xGGSN shall be used by the 2G SGSN for data forwarding of downlink payload.
2. Execution phase:
2G SGSN forwards downlink data to the target RNC via the xGGSN.
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Figure 6.5b.3.2-1  Forwarding during UTRAN Iu mode to GERAN A/Gb mode handover
1. Preparation phase:
At the end of the preparation phase an Forward Data Request procedure is initiated towards the xGGSN containing Tunnel Endpoint Identifier of 2G SGSN. The Tunnel Endpoint Identifier of 2G SGSN shall be used by the xGGSN for data forwarding of downlink payload. Corresponding Tunnel Endpoint Identifier of xGGSN shall also be included in the Forward Data Response message. The Tunnel Endpoint Identifier of xGGSN shall be used by the Target RNC for data forwarding of downlink payload.
2. Execution phase:
3G SGSN informs the Tunnel Endpoint Identifier of xGGSN to the source RNC during Relocation Command procedure.
The source RNC forwards downlink data to the 2G SGSN via the GGSN.
End of Changes
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