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Introduction

This contribution compares the two S6a protocol candidates Diameter and MAP and concludes that MAP should be selected as protocol for S6a.
Availability in the HSS:

Diameter may already be available in the HSS on various interfaces; these Diameter interfaces however are all optional and may not be supported. SA2 confirmed that “stand alone HLRs” without any Diameter based interface exist in Rel-7.
MAP is already available in the HSS on various mandatory interfaces. There is no HSS that does not support any MAP interface.

Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.
Availability in the MME:

The MME is a new entity in the EPC. Therefore it could be argued that neither Diameter nor MAP are already available in the MME. However, the MME could be seen as an evolved SGSN. Furthermore deployment of combined MME/SGSN nodes is not unlikely. From this point of view MAP may be regarded already available at the MME.
Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.

Protocol Implementation:
If Diameter is selected for S6a, a completely new Diameter application needs to be implemented. Existing Commands and AVPs from other Diameter applications probably cannot be re-used.
If MAP is selected for S6a, some existing MAP operations can be re-used without any modification, other existing MAP operations need to be extended. A simple extension mechanism is readily available. 

Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.

Interworking with earlier releases:

If Diameter is selected for S6a, an interworking function (IWF) is needed to convert the Diameter S6a application to MAP Gr operations and vice versa. As a consequence dialogue structure and message content, i.e. commands and AVPs need to be tightly aligned with the MAP Gr protocol. 
If MAP is selected for S6a, an interworking function may not be needed at all since MAP is backward compatible and can be extended in a backward compatible way.
Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.

Lower Layer:

Diameter runs over IP.

MAP can run over IP and over SS7 MTP. Signaling Gateways that perform lower layer conversion are available. “Stand Alone HLRs” may benefit from the absence of the need to support an IP based interface.

Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.

Combined MME/SGSN:
If Diameter is selected for S6a, a combined MME/SGSN entity needs to support both S6a Diameter and Gr MAP.

If MAP is selected for S6a, a single protocol is used over S6a and Gr. This produces synergies that may result in a more efficient use of the protocol.
Consequently it is beneficial to select MAP as protocol for S6a with regard to this aspect.

Proposed modifications for TR 29.803:
6.1.4.4 Conclusions

Editor’s note: this section covers the conclusion for protocol selection and possible enhancement.
The following table compares the two candidates with regard to relevant aspects:
	aspect
	Diameter
	MAP
	comment

	availability in HSS
	Diameter may already be available in the HSS on various optional interfaces
	MAP is already available in the HSS on various mandatory interfaces
	SA2 confirmed that a pre Rel-8 HSS  without Diameter based interface exists (so called stand alone HLR). Adding EPC functionality to a stand alone HLR in much easier if MAP is chosen for S6a.

	availability in MME
	-
	MAP may be available if MME implementations are based on SGSN implementations or combined MME/SGSNs are deployed
	MME implementations may be based on existing SGSN implementations. Also combined MME/SGSN entities are not unlikely to be deployed.
MME implementations may benefit from the availability of MAP if MAP is chosen for S6a.

	protocol implementation
	A completely new Diameter application needs to be implemented. Existing command codes and AVP codes used in other applications cannot be re-used.
	Some operations (Reset, PurgeMS, CancelLocation) can be re-used without any modification. Other operations need to be slightly extended with extension mechanisms already available.
	Existing protocol can be re-used (and extended where needed) if MAP is chosen for S6a

	interworking with earlier releases
	An IWF has to convert Diameter S6a application to MAP Gr and vice versa. In order to make S6a convertable to Gr, dialogue structure and message content of the S6a Diameter application needs to be tightly aligned with Gr.
	The IWF has to convert S6a MAP to Gr MAP and vice versa. MAP has in-built inter-release interoperability. An IWF may not be needed at all. 
	Interoperability with earlier releases is easily available if MAP is chosen for S6a

	lower layer
	Diameter runs over IP
	MAP runs over IP and over MTP. Signaling gateways performing the conversion are available.
	Stand alone HLRs that do not support IP can use existing MTP layer for EPC functionality if MAP is chosen for S6a

	combined MME/SGSN
	A combined MME/SGSN entity needs to run two protocols for one purpose: Diameter on S6a and MAP on Gr.
	A combined MME/SGSN entity runs MAP on S6a and on Gr. E.g. a single MAP dialogue could download SAE subscription data and GPRS subscription data.
	Signalling efficiency is an immediate result from chosing MAP for S6a


Based on the above comparison it is proposed to select MAP as the protocol for S6a.
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