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Abstract of the contribution: This paper discusses the need for Rel-8 GGSN and whether it is connected to Rel8 SGSN through SGW or directly based on the various requirements. It also discusses whether S4 interface should be based on EPS bearer model or on GPRS bearer model.
1
Discussion
1.2
Specific requirements and impacts to the architecture
At last SA2 meeting, S2-080084 [1] and S2-080088 [2], not presented, proposed an architecture with following proposals:

1) no Rel-8 GGSN; this function being supported by PGWs.

2) Direct connectivity of pre-R8 GGSN to Rel-8 SGSNs

An advantage is that the EPS QoS Model <-> GPRS QoS Model mapping is concentrated in the SGSN where SGSN connects unchanged UTRAN/GERAN.
The question is whether additional requirements may impact this EPS bearer-oriented architecture.  
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Figure 1: Rel8 SGSN connected directly to pre-Rel8 GGSN through Gn/Gp interface
The first requirement is the coexistence with pre-Rel8 SGSNs. As stated in 23.401 Annex D, the pre-Rel8 SGSNs are connected to PGW and MME via the legacy Gn interface. As shown in the following figure extracted from 23.401, MME and PGW are also mandated to implement the EPS QoS Model <-> GPRS QoS Model mapping. 
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Figure 2: Pre-Rel8 SGSN connected to PGW through Gn/Gp interface
The second requirement from several operators seem to be to keep their investments in terms of GGSN's i.e. to reuse GGSN's in Rel8  (based on Gn/Gp). Small evolutions to Gn/Gp are not precluded. In this case, Rel8 GGSN's can be connected either directly to Rel8 SGSNs or though SGW as shown in figures 3 and 4. 
In the first case, SGW only deals with EPS bearer model, whereas in the latter case it must support both EPS and GPRS bearer models.
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Figure 3: Rel8 SGSN connected directly to Rel8 GGSN through Gn/Gp interface
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Figure 4 : Rel8 SGSN connected to Rel8 GGSN through SGW
The third requirement corresponds to allow a user of a legacy 3GPP pre-Rel8 or Rel8 HPLMN to roam into an E-UTRAN-only VPLMN. The user has a USIM and transfers it from a legacy 3GPP terminal to an EPS-capable terminal when roaming. This requirement is captured in TS 22.278 [4] section 5 " The Evolved Packet System shall provide functionality to support inbound roaming subscribers from other Evolved Packet Systems and legacy networks".
In this case, the VPLMN has no SGSN. As it is not possible to connect the user plane through the MME, the only possibility is to connect pre-Rel8 or Rel8 GGSN's to SGW through legacy Gp interface.
With this additional requirement, the architecture is therefore depicted in the following figure, which is the same as figure 4 with an additional connection between SGW and pre-Rel8 GGSN.
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Figure 5: Architecture allowing a user of a legacy 3GPP HPLMN to roam in a E-UTRAN only VPLMN 
1.3
Alternatives for S4 interface
Whether S4 interface is based on EPS bearer model or GPRS bearer model is still to be decided. 
The following figure shows the alternative where S4 interface is based on EPS bearer model. In this case, the Rel8 SGSN shall handle both EPS bearer model (on S4) and GPRS bearer model (on S3 and Iu/Gb).
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Figure 6 : Rel8 SGSN connected to Rel8 GGSN through SGW, EPS bearer model variant
A variant of this architecture is that S4 interface is based on GPRS bearer model as shown in the following figure. 
In this case, Rel8 SGSN only handles GPRS bearer model, like pre-Rel8 SGSN, which is clearly an advantage.
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Figure 7: Rel8 SGSN connected to Rel8 GGSN through SGW, GPRS bearer model variant
Two specific functions have been specified in TS 23.401 that are not in legacy SGSN, and therefore not in Gn interface today:

- Indirect Forwarding i.e. data forwarding through the SGW.

- ISR (Idle mode Signalling Reduction)

Indirect forwarding requires some specific function in the SGW and the SGSN should know whether indirect forwarding applies or not. This may require some Gn changes. 
TS 23.401 Annex J specifies at least two requirements for the support of ISR:

· When ISR is activated for 2G and/or 3G, Idle Mode UP Termination is in S-GW for that RAT;

· The Serving GW needs to be informed if the ISR functionality is activated or deactivated for a UE;
Therefore, additional changes to Gn interface between SGSN and SGW would be required to support ISR.
Also note that other changes to Gn interface would be required such as the introduction of the new RAT type "LTE".
However, all these changes are deemed feasible for Rel-8.
Proposal
1) It is proposed to agree on the architecture depicted in figure 7, where 

- pre-Rel8 and Rel8 GGSN's are connected to SGW via Gn;
- S4 interface is based on GPRS bearer model (PDP Contexts), so that SGSN's only deal with GPRS bearer model.
2) It is proposed to agree on enhancing Gn to support ISR and Indirect Forwarding.
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