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1. Discussion
One of the objectives with the One Tunnel study is to study functionality that has been added after Rel-4 and that are part of Rel-6 that is a baseline for the One Tunnel feature. PS Handover is one such functionality. PS Handover is mainly a functionality that affects GERAN related parts of the 3GPP standard, but handover from GERAN to WCDMA is affected by One Tunnel. An addition of text to TR 23.809 is proposed below, which presents the problem and is a base for further work. 

The Ericsson view is that a solution should be sought in involving the GGSN in PDU relay, and with an addition of an extra update of the RNC TEID to the GGSN when available. Solutions to the problem where no direct tunnel is set up after the PS Handover should be avoided. That kind of solutions would go in the wrong direction as they would more and more limit the benefits we are actually trying to get with the One Tunnel feature.
2. Proposal
It is proposed to introduce the text below in the TR 23.809. The text should be inserted after subclause 6.5 as it relates to the other MM functions (RAU Update and SRSN Relocation).  
6.5
Serving RNS Relocation

6.5.1
SGSN controlled bearer optimisation

To be described.

6.5.2
GGSN Bearer relay

To be described.

6.5.3
GGSN Proxy

To be described.
6.x
PS handover
The PS Handover procedure is described in TS 43.129. One of the main purposes with the PS Handover feature is to minimize the interruption time at handover for realtime critical traffic, e.g. IP telephony. An important part of the PS Handover procedure to achieve that is the ability to ensure that a minimum of downlink packets are lost during the handover. 
An issue with OTS in relation to PS Handover does exist in the intra-SGSN case, e.g. in step 2 for figure 12 below:

“2. When receiving the Relocation Request Acknowledge message the 3G/2G SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target RNC/BSS”
With OTS deployed on the 3G side the SGSN will not be able to start downlink PDU relay to the RNC.
A similar issue in relation to PS Handover exists in the inter-SGSN case, e.g. in step 2 for figure 14 below:
“2. When receiving the Forward Relocation Response message the old SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target RNC/BSS via the new SGSN (if a Tunnel Endpoint is available) as follows…”
With OTS deployed on the 3G side the new SGSN will not be able to start downlink PDU relay to the RNC.
These issues above will have impact on the One Tunnel feature. It is FFS what solution to use and if there are any differences in the solution for the three alternatives.
Note 1: Figure 12 below is an extract from subclause 5.2.1.2 in TS 43.129 (Intra-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode HO; Execution phase).
Note 2: Figure 14 below is an extract from subclause 5.2.2.2 in TS 43.129 (Inter-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode HO; Execution phase).
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Figure 12: PS Handover Execution Phase; Inter-RAT/mode,
Intra-SGSN case (GERAN A/Gb mode ( UTRAN, GERAN Iu mode)

1.
The 3G/2G SGSN continues to receive IP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source BSS.

2.
When receiving the Relocation Request Acknowledge message the 3G/2G SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target RNC/BSS if a Tunnel Endpoint is available as follows:

· For PDP context, which uses LLC ADM, all new downlink N-PDUs received after completion of the PS handover preparation phase are relayed to the target RNC. All such N-PDUs are encapsulated in a GTP-PDU when transmitted to the target RNC/BSS.

· If the 3G/2G SGSN forwards downlink packets to the target RNC/BSS, the target RNC/BSS may start blind transmission of downlink user data towards the MS over the allocated radio channels.

3.
The 3G/2G SGSN continues the PS Handover by sending a PS Handover Required Acknowledge (TLLI, PFCs To Be Set Up List, Target RNC to Source RNC Transparent Container) message to the source BSS.


Before sending the PS Handover Required Acknowledge message, the 3G/2G SGSN, based on QoS, may suspend downlink data transfer for any PDP contexts.


Before sending the PS Handover Command message to the MS the source BSS, based on QoS, may try to empty the downlink BSS buffer for any BSS PFCs.


The source BSS receiving the PS Handover Required Acknowledge message stops the uplink traffic, based on QoS, for flows, which require delivery order to be preserved.
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Figure 14: PS Handover Execution Phase; Inter-RAT/mode,
Inter-SGSN case (GERAN A/Gb mode ( UTRAN/GERAN Iu mode)

1.
The old SGSN continues to receive IP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source BSS.

2.
When receiving the Forward Relocation Response message the old SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target RNC/BSS via the new SGSN (if a Tunnel Endpoint is available) as follows:

· For PDP context, which uses LLC ADM in the old SGSN all new downlink N-PDUs received after completion of the PS handover preparation phase are relayed to the target RNC/BSS via the new SGSN. All such N-PDUs are encapsulated in a GTP-PDU when transmitted to the new SGSN.

If the old SGSN forwards downlink packets to the target RNC/BSS via the new SGSN, the target RNC/BSS may start blind transmission of downlink user data towards the MS over the allocated radio channels.

NOTE 1:
The order of steps, starting from step 2 onwards, does not necessarily reflect the order of events. For instance the old SGSN may start data forwarding (step 2), send the PS Handover Required Acknowledge message (step 4) and send the Forward SRNS context message (step 4a) almost simultaneously.

3.
Void

4.
The old SGSN continues the PS Handover by sending a PS Handover Required Acknowledge (Old TLLI, PFCs To Be Set Up List, Target RNC to Source RNC Transparent Container) message to the source BSS.


Before sending the PS Handover Required Acknowledge message, the old SGSN, based on QoS, may suspend downlink data transfer for any PDP contexts.


Before sending the PS Handover Command message to the MS the source BSS, based on QoS, may try to empty the downlink BSS buffer for any BSS PFCs.


The source BSS receiving the PS Handover Required Acknowledge message stops the uplink traffic, based on QoS, for flows, which require delivery order to be preserved.



6.x.1
SGSN controlled bearer optimisation

To be described.

6.x.2
GGSN Bearer relay

To be described.

6.x.3
GGSN Proxy

To be described.

6.6
Paging
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