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Abstract of the contribution:
This contribution proposes the use of Diameter protocol for S6a independent from the decision for pre-rel8 inter-working.
1. Introduction
In this contribution, three rationales for S6a protocol choice are clarified, 1) Principle of System Architecture Evolution, 2) Market Trend Aspect, and 3) EPC inter-working with pre-rel8 systems.
With these reasons, it is proposed to agree that SA2 adopts Diameter for S6a IF. Relevant text proposal is also proposed at the end of this contribution.
2. Discussion
1) Principle of System Architecture Evolution

Looking at the justification of the SAES WI, it is state that;
· “To ensure competitiveness in a longer time frame, i.e. for the next 10 years and beyond, an evolution of the 3GPP access technology needs to be considered.”
And, it is also identified as an important part of system evolution that; 
· “Flexible accommodation and deployment of existing and new access technologies with mobility by a common IP-based network”
Considering these principles of EPC, it is the goal of EPC specification work to achieve a network system that utilizes future proof technologies, e.g. IP-based protocols, as much as possible. This means EPC shall not use the legacy mechanism, at least, for the interaction between entities appeared later than Rel8.
This principle certainly applied to S6a IF discussion, i.e. MAP vs Diameter, as well, and EPC shall use Diameter as long as there is any clear defect of its functionality.

For detail technical aspects, CT4 has started its discussion and the benefits of Diameter are clarified in the past CT4 contribution C4-071018.

2) Market Trend Aspect
3GPP has already adopted the Diameter protocol in the past for various specifications, e.g. interworking WLAN and IMS. For instance, reference points such as Wx, Cx, Sh and Zh are based on the Diameter protocol and Diameter protocol is implemented on the HSS. Thus, Diameter is well accepted protocol for 3GPP community and is not a new protocol for 3GPP.

On the other hand, MAP is created to achieve the GSM network entities, e.g. HLR, MSC, to exchange signalings via SS7 network. The application of the MAP is targeted to be used by 3GPP system and it does not make sense that 3GPP evolved system to keep using MAP protocol, considering a future converged network where the boarder of the various networks, e.g. NGN, non3GPP networks, will be disappeared.
Elimination of the MAP may bring OPEX benefit to operators. This is because it will be possible to transport the user-data and signaling in the same network including roaming scenarios, e.g. GRX, operators do not have to use a special network for MAP signaling.
3) EPC interworking with pre-rel8 systems
Regarding the inter-work with pre-rel8, it is natural to consider HSS shall provide an IF toward legacy entities with the legacy protocol, i.e. MAP. But this is irrelevant from the protocol choice for the “new IF” appeared in EPC system, i.e. S6a.
Some may argue that S6a shall be MAP protocol as MAP is currently used for SGSN-HLR (Gr) and seems to be good idea from the migration aspect. DoCoMo cannot accept such a rationale as it only means “Let’s not change protocols forever to achieve smooth migration!”
We believe it is our common benefit to utilize a new mechanism if it can provide the same functionality and considered as a future proof technology. In introducing new technology, we surely need to adjust it in order to inter-operable with legacy systems, but this shall not be considered an obstacle for adopting a new protocol.
CT4 contribution (C4-070996) provides the detail analysis for interworking with pre-rel8, and concludes that inter-working is irrelevant for S6a protocol choice.
3. Conclusion
With above discussion, DoCoMo proposes that SA2 adopts Diameter for S6a IF.
This contribution also proposed the following changes.

Start second change in 23.401

4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.
S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note:
User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:

It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, if Direct Tunnel is not established, it provides the user plane tunnelling.
S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.
S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.
S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.
S9:
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. 

Editor's note:
The detailed requirements for the S9 reference point are FFS.
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
S12:
Reference point between UTRAN and Serving GW for user plane tunneling when Direct Tunnel is established. It is based on the Iu-u/Gn-u reference point using the GTP-U protocol as defined between SGSN and UTRAN or respectively between SGSN and GGSN.
SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 
Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6].

Editor’s note: It is FFS if the Rx+ is significantly different from the Rel-7 Rx reference point to warrant defining it to be Rx+.

SGi-mb:
It is the reference point between eBM-SC and MBMS UP function for MBMS data delivery.
SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS-CP or MBMS-UP).
M1-U:

It is the reference point between MBMS UP and E-UTRAN for MBMS data delivery.
M?-C:

It is the reference point between MBMS CP and E-UTRAN for session control.
Protocol assumption:

-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. IETF variant of S5 is described in 3GPP TS 23.402 [2].
-
The S6a is based on Diameter protocol
-
The S8a is based on GTP protocol. IETF variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

NOTE:
Redundancy support on reference points S5 and S8a should be taken into account.

-
The M1-U is based on IP Multicast transport.
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