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Annex X (normative):
Support of legacy UEs in PS domain architecture and migration scenarios 

X.1
General Considerations

This annex specifies the interoperability between legacy UEs i.e. pre-Rel8 and Rel-8 2G/3G UEs and the PS domain where pre-Rel8 and Rel-8 GGSNs will coexist with P-GWs.

Example migration scenarios are described as a rationale for this interoperability.

X.2
Interoperability between legacy UEs and PS domain

Following figure shows all the allowed connectivity options between UEs and the PS domain entities.  The principles are:

- Rel-8 SGSN and Rel-8 GGSN are connected directly together and through GTPv1;

- Rel-8 GGSN does not provide PDN connectivity to EUTRAN capable UEs;

- P-GW provides PDN connectivity to both EUTRAN capable UEs and 2G/3G non-EUTRAN capable UEs;

- The selection of GGSN or S-GW/P-GW is performed by the SGSN depending on UE capabilities (pre-Rel8 UEs, Rel-8 2G/3G-only UEs, Rel-8 EUTRAN capable UEs);


- It does not preclude the P-GW to host a GGSN function, as an implementation option. This option is required e.g. for some migration scenario identified in a further section to enable mobility between EUTRAN and 2G/3G;
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Figure 2: Interoperability between legacy UEs and EPC-GPRS Core

X.3
Migration scenarios

Following major migration cases are described:

1- 2G/3G only operator that does not want to introduce EPC

2- 2G/3G operator that wants to migrate to EPC but not necessarily to EUTRAN

3- 2G/3G operator that wants to migrate to EPS (EPC + EUTRAN)

X.3.1
2G/3G only operator without EPC deployment

The 2G/3G operator migrates from pre-Rel8 to Rel-8 features, while not being forced to deploy EPC core network. 
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Figure 3: Rel-8 architecture for a 2G/3G only operator without EPC deployment

X.3.2
2G/3G operator migrating to EPC (not necessarily to EUTRAN)

This can also be an intermediate step for migrating to EPS.

The principles are the following:

· pre-Rel8 UEs are able to access legacy APNs through GGSNs;

· Rel-8 2G/3G-only UEs are able to access legacy APNs through either GGSNs or P-GWs, and Rel-8 APNs through P-GWs;

· Rel8 2G/3G/EUTRAN capable UEs access to legacy or Rel8 APNs via S-GW/P-GW only. 
· 

· 
Note that it does not preclude the P-GW to host a GGSN function, as an implementation option.
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Figure 4: Rel-8 architecture for a 2G/3G operator migration to EPC

X.3.3
2G/3G operator migrating to EPS (EPC + EUTRAN)

The migration to EPC-only as described in the previous section can be used as the first migration step. 

Another possibility, FFS, for the first migration step is to introduce EUTRAN and EPC without interactions with GPRS Core i.e. without S4 interface as shown in next figure. The principle is a combined GGSN/P-GW node to ensure the mobility between EUTRAN and GERAN/UTRAN. In this step, ISR is not supported, but it is expected that the traffic during this migration step will be low.
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Figure 5: Another alternative (FFS) for step 1 migration (combined GGSN/P-GW, no S4 interface)

The second step corresponds to the introduction of EUTRAN and EPC interacting with GPRS Core. The principles are the following:

· pre-Rel8 UEs are able to access legacy APNs through GGSNs;

· Rel-8 2G/3G-only UEs are able to access legacy APNs through either GGSNs or P-GWs, and Rel-8 APNs through P-GWs;

· as in this interim scenario there is no S4 interface (no interactions with GPRS Core), Rel8 2G/3G/EUTRAN capable UEs will access to legacy or Rel8 APNs via S-GW/P-GW when in EUTRAN and via SGSN-combined P-GW/GGSN directly when in GERAN/UTRAN.
· 
· 
· 
Note that the P-GW to host a GGSN function, as an implementation option.
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Figure 6: Rel-8 architecture for a 2G/3G operator migration to EPC + EUTRAN (2nd step)

The last step is the long term target architecture, i.e. that all the APNs are accessed through the P-GW (the DNS query from SGSN results in a list of S-GW).

There is no GGSN and no GTPv1 anymore.
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Figure 7: Rel-8 architecture for a 2G/3G operator migration to EPC + EUTRAN (long term)
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