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1. Introduction
Document C4-061126 [1] presented to last CT4#32 meeting discusses advantages and disadvantages of the use of M2PA and M3UA. The evaluation is made from a certain point of view and for the entire system without considering the situation at different interfaces. This present contribution discusses these advantages and disadvantages of the use of M2PA and M3UA listed in [1], but it discusses their relevance for different interfaces A, B and C as defined in the normative annex A of 3GPP TS 29.202 [2] (see figure 1) and makes a proposal that combines the advantages of both of the approaches.
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Figure 1: Use of M3UA in 3GPP core network (Figure 1/29.202 [2])

2. Advantage and disadvantage of M2PA

Document C4-061126 [1] says:

“Advantages compared with M3UA :

· It will use the changeover function to keep the signaling link reliable when there is more than one SCTP association between STPs. When using protocol stack MTP3/M2PA/SCTP/IP, if the SCTP association in signaling link is broken, the MTP3 function changeover can resume the signal link, this function will keep the signaling link more reliable.
· It will enable the operator to reuse the experiences on the maintenance of MTP3. The operators are familiar with MTP3 and have many experiences on it; usage of M2PA will enable operator to inherit these experiences.

· It will simplify the the interworking between IP  and TDM signaling link.” [1]
2.1. Discussion

Comparing both of the protocol stacks for M2PA and M3UA we can see different mechanisms for the provision of the changeover function:

       ********  SS7   ***************   IP   ********

       * SEP  *--------*     SG      *--------* IPSP *

       ********        ***************        ********

       +------+        +-------------+        +------+

       | SCCP |        |    SCCP     |        | SCCP |

       +------+        +-------------+        +------+

       | MTP3 |        |    MTP3     |        | MTP3 |

       +------+        +------+------+        +------+

       | MTP2 |        | MTP2 | M2PA |        | M2PA |

       |      |        |      +------+        +------+

       |      |        |      | SCTP |        | SCTP |

       +------+        +------+------+        +------+

       | MTP1 |        | MTP1 | IP   |        | IP   |

       +------+        +------+------+        +------+

Figure 2: M2PA in IP Signalling Gateway (Figure 3/RFC 4165 [3])  
      ********   SS7   *****************   IP   ********

      * SEP  *---------*               *--------*      *

      *  or  *         *      SGP      *        * ASP  *

      * STP  *         *               *        *      *

      ********         *****************        ********

      +------+         +---------------+        +------+

      | SCCP-|         |     SCCP      |        | SCCP-|

      | User |         +---------------+        | User |

      +------+           |   _____   |          +------+

      | SCCP |           |  |     |  |          | SCCP |

      +------+         +------+-+------+        +------+

      | MTP3 |         | MTP3 | | M3UA |        | M3UA |

      +------|         +------+ +------+        +------+

      | MTP2 |         | MTP2 | | SCTP |        | SCTP |

      +------+         +------+ +------+        +------+

      |  L1  |         |  L1  | |  IP  |        |  IP  |

      +------+         +------+ +------+        +------+

          |_______________|         |______________|

   STP - SS7 Signalling Transfer Point
   SEP - SS7 Signalling End Point

   SCTP - Stream Control Transmission Protocol

   NIF - Nodal Interworking Function

  Figure 3: Sample configuration with M3UA (RFC 3332 [4])  

Figure 2 shows that M2PA transports MTP3 protocol messages and it can therefore support all of the MTP3 functions including the changeover procedure between the nodes it connects. In contradiction to that, figure 3 shows that M3UA transports service primitives between MTP3 and its user (SCCP) via a remote interface. This remote interface is IP based and uses SCTP. Via this interface the MTP3 changeover procedure is not applicable. It can not change the SS7 link if this connection is broken. However, this connection has an own transport mechanism and SCTP provides with the concept of multi-homing its own mechanism for changeover.
Considering the listed advantages in [1], we can derive the wish to have only one mechanism in the network and to keep the existing MTP3 changeover procedure also when replacing the TDM transport by IP transport. Using M2PA to realise this change has the advantage that only lower layers will be replaced that may be possibly realised by a simple exchange of physical line cards in the nodes. All of the existing network routing installation can be used unchanged.
Considering the different interfaces in a signalling network as listed in the normative annex of 3GPP TS 29.202 [2] as shown in figure 1 we see that the advantages are very important for the interface B, but less important for the interfaces A and C.

3. Advantage and disadvantage of M3UA

Document C4-061126 [1] says:

“Advantages:

The use of M3UA has already been defined in 3GPP specifications. Vendors have already support M3UA for SS7 over IP within 3GPP. 
Disadvantages:
· M3UA is designed for SG, so it fits for accesses to the SS7 network as IP SP. For large networks where STP are necessary to use of M3UA is not very suitable between STPs without any improvement.
· A traditional SS7 network has the function of changeover and changeback so it will keep the link reliable, but in a M3UA network, if a SCTP association is broken, M3UA can not keep the message don’t lost. “ [1]
3.1 Discussion
That M3UA is already specified and already implemented by the vendors is a fact that has to be considered. However, we think that this argument is very important if we consider interfaces A and C in figure 3, but it is less important for interface B in figure 1. The normative annex A of 3GPP TS 29.202 say with this respect:
“Interface B is using - Q.701-Q.705  or Q.2210, and therefore is already standardised  and not in the scope for this annex.” [2]

We agree that this statement is not very clear. On one hand it proposes two solutions and on the other hand it excludes a specification of this interface. This has already given some freedom to vendors for this interface. However, it needs to be clarified for the implementation of M2PA. 

Considering the disadvantages listed in [1] and quoted above, we can again derive the wish of the authors of [1] to keep the changeover function of MTP3 when replacing the network transport by IP within a large signalling network consisting of a large number of STPs. 
Regarding the disadvantage that MTP3 can not repair a broken SCTP link when using M3UA we have to refer again to the SCTP multi-homing function and that the SCTP link can be considered as reliable.

Summarizing the discussion we have to state that the disadvantages of M3UA compared to M2PA listed above are rather important for the interface B than for the interfaces A and C of figure 1.

4. Conclusion and Proposal
The discussion has shown that the advantages and disadvantages have different relevance depending on whether we consider interface B or the interfaces A and C.
Therefore, we propose to keep the M3UA solution for the A and C interface, but to allow M2PA for the B interface. 
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