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Abstract of the contribution: 
This contribution proposes to clarify what would be Rel8 GGSN functions if presence of GGSN Rel8 is agreed by 3GPP SA2.
1.  Introduction
Discussion has started during last SA2 meeting regarding possible presence of Rel8 GGSN. Features and interfaces expected for such Rel8 GGSN should be clarified
2.  Discussion
EPC supports Rel8 SGSN, MME, Serving-GW, PDNGW and it is expected that some pre-Rel8 GGSN and pre-Rel8 SGSN can also be supported as described below.

It is possible to promote enhancement of the 2G/3G PLMNs with some of the features studied in EPC without moving the whole network to EPC: this is possible via an upgrade of the SGSN and of the GGSN for Rel8 to include some of the Rel8 EPS features such as LTE QoS.

But functions of such Rel8 GGSN are also open: its features and its interfaces with future EPC nodes such as Rel8 SGSN and Serving-GW have to be clarified.
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Rel8 GGSN features as a sub-set of SGW/PDNGW ones:

It is not expected that GGSN could be upgraded for Rel8 with features that would not be useful also for the future EPS Network, i.e. for the future Serving GW or PDNGW.. In other term, Rel8 GGSN features should be a sub-set of the Serving-GW/PDNGW features.
Rel8 GGSN in roaming case

In roaming case, the HPLMN GGSN shall interface the VPLMN SGSN via an intermediate node (proxy GGSN): there is no direct interface expected between VPLMN Rel8 SGSN and HPLMN Rel8 GGSN for the same reasons as there is no direct interface with pre-Rel8 GGSN (keeps the mobility in the VPLMN hidden from the HPLMN). Such proxy GGSN ensures the transfer of signaling between SGSN and GGSN and also performs buffering during IDLE mode Paging. 

Rel8 GGSN functions are a sub-set of the PDNGW ones.

Rel8 GGSN also has a sub-set of the Serving-GW ones in order to act as a proxy in case of roaming.
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Rel8 GGSN in non-roaming case

In non-roaming case, the Rel8 GGSN will directly interface the Rel8 SGSN, but in order to support new EPS features, the interface between SGSN and GGSN needs enhancements. There is interest to decrease specification and design/test need, this can be done if this interface is similar to the interface between Rel8 SGSN and Serving-GW as a sub-set of feature are expected to be provided in the Rel8 GGSN. 
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Obtained Rel8 network before EPS nodes are introduced:
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Network evolution to EPC

When the PLMN is upgraded to EPC, full Serving GW and PDNGW functionality is introduced (along with  MME and eNodeB entities).  It is expected that the Rel8 GGSN (+Proxy) will be upgraded to include this functionality.

The Serving GW is the entity defined to interface the Rel8 SGSN and the MME and to hide 3GPP mobility to the HPLMN. In this sense, there is no need to have an extra Rel8 GGSN node when Serving GW is present serving GW functions are a super-set of Rel8 GGSN ones.

It is also expected that the PDNGW will replace in the long term the GGSN, with no change in the architecture saving the network deployment cost. 
Nevertheless, to support interworking with Rel8 Networks, interworking between Serving-GW and Rel8 GGSN has to be defined. Interworking with Rel8 GGSN in the HPLMN is shown below.
In order to reduce interworking complexity with EPC, it is clear here also that interfaces of a Rel8 GGSN should be based on EPC interfaces.


[image: image5]
3. Conclusion

It is proposed to agree that if Rel8 GGSN is agreed by 3GPP SA2 then Rel8 GGSN functions shall be a subset of PDNGW and Serving GW ones.
If the above is agreed, changes to 23.401 will be proposed for Annex G as following:
Annex G (informative):

Differentiation between TS 23.060 and TS 23.401

TS 23.060 [7] documents all procedures that are needed for 2G and/or 3G 3GPP access operation.

This specification documents all procedures that are needed for E-UTRAN operation and for interoperation between E-UTRAN and 2G or 3G 3GPP accesses.

Following principles apply for describing procedures in TS 23.060 [7], Rel‑8:

-
all procedures are shown with S4 and SGW handling when applicable for the procedure;

-
it is clarified that SGSN and SGW may be combined, which results in the Rel‑7 architecture model and avoids two sets of 2G/3G 3GPP Rel‑8 procedures;

-
GGSN is replaced by PGW and Gn/Gp by S5/S8 in the Rel-8 Architecture figure;

-
It is clarified that the PGW contains the Rel-7 GGSN functionality and interfaces, e.g. for interoperation with earlier releases;

-
documentation of interoperation procedures between Gn/Gp based SGSN/SGW and pre-Rel‑8 GGSNs via Gn/Gp;

-
documentation of interoperation procedures between S5/S8 based SGSN/SGW and Gn/Gp based SGSN;

-
it is FFS whether the PGW provides GGSN functionality that is not described in TS 23.060 [7] (e.g. MBMS);

-
the referencing between TS 23.401 and TS 23.402 for the documentation of the S5/S8 PMIP variant applies also for the TS 23.060 [7] procedures;

With that approach Rel-8 TS 23.060 [7] provides all EPC functionality for 2G/3G only procedures and it contains also the Rel‑7 architecture without a need for a redundant Rel‑8 2G/3G 3GPP stage 2 specification.
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Figure G-1: Differentiation between TS 23.401 and TS 23.060
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