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Abstract of the contribution: Text related to the “SGSN controlled bearer optimisation” solution for PS handover is  proposed.
1. Introduction
As agreed in the drafting group meeting on Monday afternoon August 28th, this document  proposes to include the two different solutions  presented in documents S2-062941 and S2-062863 for 6.5b.1 “SGSN controlled bearer optimisation”  and also documents the agreed conclusion for the preferred alternative. 
Further it proposes to delete the FFS related  to PS handover from section 5.2 as the selected solution does not impact GGSN.
2. Proposal

It is proposed to make following updates into TR 23.809 v 0.3.0.
5.2
SGSN controlled bearer optimisation 

This approach builds on the premise that the user plane functionality still stays in the SGSN and two tunnels are used in following traffic cases:

a) In roaming case

b) For the subscriber that has Lawful Interception in the SGSN

c) For the subscriber that has controlling Camel services active

d) GGSN does not support one tunnel solution (FFS), e.g. error handling 
In all other traffic cases direct tunnel between RNC and GGSN is used.

The SGSN handles the control plane signalling and makes the decision when to establish direct tunnel between RNC and GGSN or use two tunnels see figure 2 above.
NEXT MODIFICATION
6.5b
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 packet data loss is minimized 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 (see note 1 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 (see note 2 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” refers to figure 12 in 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” refers to figure 14 in subclause 5.2.2.2 in TS 43.129 (Inter-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode HO; Execution phase).

6.5b.1
SGSN controlled bearer optimisation

Two different alternatives are identified and described in below, alternative A is selected to be the preferred solution as it does not impact GGSN.
6.5b.1.1
Alternative A

PS handover from 2G to 3G requires no additional functionality. Data duplicated by the SGSN is directly forwarded to the target RNC.

For PS handover from 3G to 2G the RNC duplicates and forwards data to 2G SGSN that will send them to target BSS as for a 3G-3G-handover.
Detail impacts on procedures are as described in below.

Case 1; Intra-SGSN PS HO from GERAN A/Gb mode to UTRAN/GERAN Iu mode:
In this case 2G/3G SGSN has user plane capability and it may duplicate the packets as specified to target RNC/BSS . At the end of HO procedure direct tunnel is enabled for Iu mode.
· Preparation phase (refer to figure 11 in subclause 5.2.1.1 in 3GPP TS 43.129);
In step 3) the RNC will receive the GGSN address for  “user traffic”, if SGSN want enable direct tunnel.

· Execution phase (refer to figure 12 in subclause 5.2.1.2 in 3GPP TS 43.129);
Steps 1 to 9 are as described in TS 43.129.
After step 9) if SGSN want enable direct tunnel, it shall send additional Update PDP Context Request to GGSN and include the RNC address for “user traffic”. The GGSN shall update the “user traffic” address and use it when sending G-PDUs for the MS.

· Steps 10 to 13 are as described in TS 43.129.

Case 2; Inter-SGSN PS HO from GERAN A/Gb mode to UTRAN/GERAN Iu mode:
In this case the old 2G SGSN forwards downlink packets to the target RNC. At the end of HO procedure new SGSN decide enable direct tunnel for Iu mode.
· Preparation phase (refer to figure 13 in subclause 5.2.2.1 in 3GPP TS 43.129);
Before Handover decision data is transmitted via  2G SGSN.
In step 4) the RNC will receive the GGSN address for  “user traffic”, if SGSN want enable direct tunnel.

· Execution phase (refer to figure 14 in subclause 5.2.2.2 in 3GPP TS 43.129);
Steps 1 to 10 are as described in 3GPP TS  43.129.
In step 11) if SGSN want enable direct tunnel, it shall include the RNC address for “user traffic” in the Update PDP Context Request to GGSN. The GGSN shall update the “user traffic” address and use it when sending G-PDUs for the MS.
· Steps 12 to 22 are as described in TS 43.129.

Case 3; Intra-SGSN  PS HO from UTRAN/GERAN Iu mode to GERAN A/Gb:
In this case the 2G/3G SGSN has user plane capability but it has enabled in Iu mode the direct tunnel between GGSN and the source RNC.  During HO packets received by the source RNC are forwarded to target BSS via SGSN. At the end of HO procedure user plane address need to be updated so that SGSN start receive packets from GGSN.
· Preparation phase (refer to figure 15 in subclause 5.3.1.1 in 3GPP TS 43.129);
No impact, steps 1 to 6 are as described in TS 43.129.

· Execution phase (refer to figure 16 in subclause 5.3.1.2 in 3GPP TS 43.129);
Steps 1 to 8 are as described in 3GPP TS 43.129, As specified in step 3) the source RNC may based on QoS begin the forwarding of data to target BBS via the 2G/3G SGSN.

· After step 8) if direct tunnel was enabled before HO started the SGSN shall send additional Update PDP Context Request to GGSN and include the SGSN address for “user traffic”. The GGSN shall update the “user traffic” address and use it when sending G-PDUs for the MS.

· Steps 9 to 14 are as described in TS 43.129.

Case 4; Inter-SGSN  PS HO from UTRAN/GERAN Iu mode to GERAN A/Gb:
This case is similar as case 3, but no additional messages are required because new SGSN always send the Update PDP Context Request to GGSN that will update the “user traffic” addresses.
· Preparation phase (refer to figure 17 in subclause 5.3.2.1 in 3GPP TS 43.129);
No impact, steps 1 to 8 are as described in TS 43.129.
· Execution phase (refer to figure 18 in subclause 5.3.2.2 in 3GPP TS 43.129);
Steps 1 to 20 are as described in 3GPP TS 43.129, As specified in step 3) the source RNC may based on QoS begin the forwarding of data to new SGSN via the old SGSN to target BSS.
6.5b.1.2
Alternative B
The PS handover procedure from the A/Gb mode GERAN to the Iu mode GERAN/UTRAN is not impacted by the OTS because the in A/Gb mode GERAN the two tunnels are always used in the SGSN. So it is possible for the SGSN to duplicate and relay the downlink data.

For PS handover procedure from the Iu mode GERAN/UTRAN to the A/Gb mode GERAN, if the OTS is deployed in the old SGSN, the data cannot be forwarded via the old SGSN as the old SGSN is not in the user plane path. The following is one solution with some impacts on GGSN for this issue.

Step 1: After the handover preparation period the new SGSN brings the new SGSN user plane tunnel information to the GGSN in an Update PDP context request message to establish the user plane between the new SGSN and GGSN.

Step 2: The GGSN stores both of the SGSN tunnel information and the source RNC/BSS tunnel information. After receiving the Relocation Command the RNC forwards the downlink N-PDU back to the GGSN and the GGSN forwards this N-PDU to the to the new SGSN.

Step 3: After the PS handover complete the new SGSN informs the GGSN to remove the RNC/BSS tunnel
6.5b.2
GGSN Bearer relay

To be described.

6.5b.3
GGSN Proxy

PS handover requires a specific set of functions and procedures in GGSN-proxy as bi-casting is not required for intra-UTRAN handover. Similar functionality might be required for LTE-UTRAN handover, however this is an ongoing study in SAE.
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