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Proposal

It is proposed to make following updates into TR 23.809 v 0.3.0 clause 6.5a “Intersystem change”.

6.5a
Intersystem change

6.5a.1
SGSN controlled bearer optimisation

6.5a.1.1
Intra SGSN intersystem change

6.5a.1.1.1
Iu mode to A/Gb mode Intra-SGSN Change

If direct tunnel is enabled and MS is PMM_CONNECTED, GGSN is updated in phase 4 as shown in below,  otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause 6.13.1.1.
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Figure 6.5a.1-1 Iu mode to A/Gb mode Intra-SGSN Change

1. Before the intersystem change direct tunnel exist  between RNC and GGSN.

2. UE moves from UTRAN to GERAN.

3. Intra SGSN intersystem RAU has started. Data from RNC has been requested.

4. Update PDP context request is sent to GGSN to establish the GTP tunnel  between SGSN and GGSN.

5. After the intersystem change normal 2G two tunnel exist (one between BSS and SGSN and one between SGSN and GGSN).

6.5a.1.1.2
A/Gb mode to Iu mode Intra-SGSN Change

The decision to enable direct tunnel will be done in phase 4 as shown in below, otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause  6.13.1.2.
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Figure 6.5a.1-2 A/Gb mode to Iu mode Intra-SGSN Change

1. Before the intersystem change two tunnel exist (one between BSS and SGSN and one between SGSN and GGSN).

2. UE moves from GERAN to UTRAN

3. Intra SGSN intersystem RAU has started. RAB is established and data is forwarded to RNC.

4. Update PDP context request is sent to GGSN to establish the direct tunnel between RNC and GGSN, GGSN start send data directly to RNC.

5. After intersystem change direct tunnel exist between RNC and GGSN

6.5a.1.2
Inter-SGSN intersystem change

6.5a.1.2.1
Iu mode to A/Gb mode Inter-SGSN Change

If direct tunnel is enabled and MS is PMM_CONNECTED, GGSN is updated in phase 4 as part of the existing procedure as described in 3GPP TS 23.060 [1] clause 6.13.2.1.
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Figure 6.5a.1-3 Iu mode to A/Gb mode Inter-SGSN Change

1. Before the intersystem change direct tunnel exist between RNC and GGSN.

2. UE moves from UTRAN to GERAN.

3. Old 3G-SGSN sends data forward command  to RNC that starts duplicating and tunnelling the buffered GTP PDUs to the old 3G-SGSN that further tunnels these to the new 2G-SGSN(this is an existing SGSN functionality where data from RNC is requested and forwarded through 3G-SGSN to 2G-SGSN).

4. PDP context updated. Tunnel end point is changed to 2G-SGSN and the GTP tunnel is established between 2G-SGSN and GGSN.

5. After the intersystem change normal 2G two tunnel exist (one between BSS and SGSN and one between SGSN and GGSN).

6.5a.1.2.2
A/Gb mode to Iu mode Inter-SGSN Change

The decision to enable direct tunnel will be done in phase 4 as shown in below, otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause 6.13.2.2.
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Figure 6.19.1-4 A/Gb mode to Iu mode Inter-SGSN Change

1. Before the intersystem change two tunnel exist (one between BSS and 2G-SGSN and one between 2G-SGSN and GGSN).

2. UE moves from GERAN to UTRAN

3. Inter SGSN intersystem RAU has started. 2G SGSN forward data to 3G SGSN. RAB is established and data is forwarded to RNC.

4. PDP context updated, direct tunnel is established between RNC and GGSN and GGSN start send data directly to RNC.

5. After intersystem change direct tunnel exist between RNC and GGSN.
6.5a.1.3
Intersystem change in roaming scenario

In SGSN controlled bearer optimization solution all roaming cases are handled with two tunnel so all kind of intersystem change scenarios works as defined in 23.060.

6.5a.2
GGSN Bearer Relay

To be described

6.5a.2.1
Intra SGSN intersystem change

6.19.2.1.1
Iu mode to A/Gb mode Intra-SGSN Change

6.5a.2.1.2
A/Gb mode to Iu mode Intra-SGSN Change

6.5a.2.2
Inter-SGSN intersystem change

6.5a.2.2.1
Iu mode to A/Gb mode Inter -SGSN Change

6.5a.2.2.2
A/Gb mode to Iu mode Inter-SGSN Change

6.5a.2.3
Intersystem change in roaming scenario

6.5a.3
GGSN Proxy

Intersystem change in the GGSN Proxy configuration is shown without forwarding. The assumption is that this procedure is mainly used for PDP contexts with non-real-time traffic (as opposed to the Inter-RAT PS Handover procedure which is used for real-time traffic). Some packet loss may be experienced but when the TCP transport protocol is used, TCP will ensure that lost packets are re-transmitted. Appropriate configuration in a network may also ensure that the intersystem change is only executed infrequently.
6.5a.3.1
Intra SGSN intersystem change
6.5a.3.1.1
Iu mode to A/Gb mode Intra SGSN Change

If direct tunnel is enabled and MS is PMM_CONNECTED, GGSN is updated in phase 3 as shown in below, otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause 6.13.1.1.
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Figure 6.5a.3-1 Iu mode to A/Gb mode Intra-SGSN Change

1. Before the intersystem change a direct tunnel exist between RNC and GGSN.
2. UE moves from UTRAN to GERAN.

3. Intra SGSN intersystem RAU has started. The cSGSN identifies a change of RAT, an SGSN UP TEID is allocated and the GGSN may be ordered to start bi-casting downlink payload (to cSGSN and RNC) during the intersystem change procedure. 
4. UE is confirmed in GERAN through RAU procedure (reception of RAU Complete) and the GGSN may be informed to stop bi-casting and delete “old” tunnel towards RNC. 
5. After the intersystem change a normal 2G two tunnel exist (one between BSS and cSGSN and one between cSGSN and GGSN).
6.5a.3.1.2
A/Gb mode to Iu mode Intra-SGSN Change

The decision to enable direct tunnel will be done in phase 3 as shown in below, otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause 6.13.1.2.
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Figure 6.5a.3-2 A/Gb mode to Iu mode Intra-SGSN Change

1. Before the intersystem change two tunnels exist (one between BSC and cSGSN and one between cSGSN and GGSN).
2. UE moves from GERAN to UTRAN.

3. Intra SGSN intersystem RAU has started. The cSGSN identifies a change of RAT and the user plane TEID value in the GGSN is set to “not allocated ”. It is indicated to GGSN that paging shall not be triggered. The GGSN may buffer or drop any downlink packets during the intersystem change procedure.

4. UE is confirmed in UTRAN through RAU procedure (reception of RAU Complete), RAB’s are setup towards the RNC and the GGSN is informed about the RNC user plane TEID received in the RAB Assignment Response message(s). Payload is resumed.
5. After the intersystem change a direct tunnel exists between RNC and GGSN.
6.5a.3.2
Inter-SGSN intersystem change

6.5a.3.2.1
Iu mode to A/Gb mode Inter -SGSN Change
If direct tunnel is enabled and MS is PMM_CONNECTED, GGSN is updated in phase 4 as part of the existing procedure as described in 3GPP TS 23.060 [1] clause 6.13.2.1.
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Figure 6.5a.3-3 Iu mode to A/Gb mode Inter-SGSN Change
1. Before the intersystem change a direct tunnel exist between RNC and GGSN.
2. UE moves from UTRAN to GERAN.

3. Inter SGSN intersystem RAU has started. An SGSN Context Request is received in the 3G SGSN. The GGSN may be ordered to start bi-casting downlink payload (to 2G SGSN and RNC) during the intersystem change procedure.
4. GGSN is updated according to normal intersystem change procedure, this time with the 2G SGSN UP TEID and payload is resumed. Any bi-casting is ordered to be stopped and “old” tunnel towards RNC deleted.
5. After the intersystem change a normal 2G two tunnel exist (one between BSS and 2G SGSN and one between 2G SGSN and GGSN).
6.5a.3.2.2
A/Gb mode to Iu mode Inter-SGSN Change
The decision to enable direct tunnel will be done in phase 4 as shown in below, otherwise the intersystem change is as described in 3GPP TS 23.060 [1] clause 6.13.2.2.
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Figure 6.5a.3-4 A/Gb mode to Iu mode Inter-SGSN Change
1. Before the intersystem change two tunnels exist (one between BSS and 2G SGSN and one between 2G SGSN and GGSN).

2. UE moves from GERAN to UTRAN.

3. Inter SGSN intersystem RAU has started. An SGSN Context Request is received in the 2G SGSN. The SGSN UP TEID value in GGSN is then set to “not allocated”. It is indicated to GGSN that paging shall not be triggered. Any DL payload may be buffered or dropped.
4. GGSN is updated with the RNC UP TEID after RAB(s) are established.

5. After the intersystem change a direct tunnel exists between RNC and GGSN.
6.5a.3.3
Intersystem change in roaming scenario
Roaming cases are handled as described in 6.5a.3.1 and 6.5a.3.2 with the GGSN being replaced by a GGSN Proxy in the VPLMN. The assumption is that a GGSN Proxy is used in the 2G roaming case as well to achieve the benefits with GGSN Proxy. 
In case a GGSN Proxy is not used for 2G, the 3G SGSN uses a Create PDP Context message with a  new relocate flag (described in the PLMN Roaming sub-clause) to introduce the GGSN Proxy in the VPLMN at A/Gb to Iu mode Inter-SGSN Change. Similarly the Delete PDP Context with a new relocate flag (see the PLMN Roaming sub-clause) is used to “remove” the GGSN Proxy in the VPLMN at Iu to A/Gb mode Inter-SGSN Change.
The HPLMN is unaffected by any use of the One Tunnel feature in the VPLMN since no new control communication is needed over the Gp interface.
End of changes
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