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1. Introduction

This contribution tries to clarify some concerns and issues raised at the CN4 #6 plenary meeting held in Beijing China Jan 15 – 19, 2001, which are related to MAP/CAP transportation over IP. 
Tdocs N4-010149 (MAP over IP), N2-010073 (CAP over IP), N1-010087 (BSSAP+ over IP) were presented at the joint CN1-CN2-CN4 meeting and discussed for a short while.  No consensus was reached except that the joint meeting decided that CN4 shall make the choice for SS7 signalling transportation over IP.

Further discussion continued later in CN4.  The following points have been agreed to at the CN4 meeting:

· MAP and CAP shall be bundled together for an IP transportation solution. BSSAP+ needs to be considered separately due to its connection to the MTP layer.

· A new separate technical spec document needs to be created to cover how the legacy SS7 transportation layer will be replaced by IETF SIGTRAN Working Group protocols (e.g. SCTP[2], SUA[3] or M3UA[4]),  in order to avoid redundancy in several specifications like MAP and CAP.

· M3UA is currently more stable than SUA.

· SUA has certain technical advantages over M3UA and eventually SUA shall replace M3UA for MAP/CAP transportation over IP. The technical comparison of SUA vs. M3UA is not within the scope of this paper.

· M3UA shall be included as an option for MAP/CAP transportation over IP in the Release 4 time frame and the intent is to support SUA in the Release 5 time frame.

· Further discussion will take place at the next CN4 Release 4 Ad  hoc meeting from 13 – 15 February 2001.

However, there was a debate on whether SUA shall be supported in the Release 4 time frame. Also, some concerns and questions were raised during the discussion.  

This paper provides answers and background information, plus an analysis of whether SUA shall be considered as an option for the Release 4 time frame.

2. Reference

[1] IETF RFC 2719: Framework Architecture for Signalling Transport

http://www.ietf.org/rfc/rfc2719.txt
[2] IETF RFC 2960: Scream Control Transmission Protocol (SCTP) 

http://www.ietf.org/rfc/rfc2960.txt
[3] IETF INTERNET-DRAFT: SS7 SCCP-User Adaptation Layer (SUA)

http://www.ietf.org/internet-drafts/draft-ietf-sigtran-sua-05.txt
[4] IETF INTERNET-DRAFT: SS7 MTP3-User Adaptation Layer (M3UA) 

http://www.ietf.org/internet-drafts/draft-ietf-sigtran-m3ua-05.txt
3. Background Information about Sigtran and the status of SUA & M3UA

To make it easy to understand the later discussion, a brief introduction of Sigtran protocols is presented here for information.

1) Definition

Stream Control Transmission Protocol (SCTP), defined by the Signal Transport (SIGTRAN) working group of the Internet Engineering Task Force (IETF), is a transport level datagram transfer protocol that operates on top of an unreliable datagram service, such as Internet Protocol (IP).  Like TCP, SCTP provides a reliable transport service, ensuring that data is transported across the network without error and in sequence.  SCTP works on the basic concepts of associations and streams. An SCTP association is similar to a TCP connection, except it can support multiple IP addresses at either or both ends. An SCTP association is comprised of multiple logical streams, ensuring the sequenced delivery of user messages within a single stream. SCTP achieves the reliable message transport service by retransmitting lost messages similar to what TCP does. However, unlike TCP, the retransmission by SCTP of a lost message in one stream does not block the delivery of messages in other streams.. 

The SCCP-User Adaptation Layer (SUA), defined by the SIGTRAN working group of the Internet Engineering Task Force (IETF), transports signalling messages from SCCP users, such as Transaction Capabilities Application Part (TCAP) and Radio Access Network Application Part (RANAP), over the Internet Protocol (IP) network, using the Stream Control Transmission Protocol (SCTP). SUA allows the seamless interoperation between SCCP users in the SS7 and IP domains.  RANAP protocol and associated protocol stacks are being studied by the “UTRAN over IP” work item in RAN3 working group.
The MTP3-User Adaptation Layer (M3UA), defined by the SIGTRAN working group of IETF, transports signalling messages from MTP3 users (that is, ISUP, SCCP, and TUP) over the IP network.

2) Status

At the present time, both M3UA and SUA are still under development by the SIGTRAN Working Group in IETF. 

The original plan of the Working Group was to divide the User Adaptation (UA) drafts into two groups: the first group which includes M3UA was scheduled to be submitted for IETF approval in Oct. 2000 and the second group which includes SUA was scheduled to be submitted for approval in Feb 2001. The IETF Sigtran group started working on M3UA  around 08/99 and on SUA around 04/00.  However, this plan has recently been changed based on the actual progress made on the various UA drafts. 

At the last IETF meeting in Dec 2000, the Working Group has agreed to a new schedule on M3UA and SUA. The current plan is to submit the next revision of M3UA and the revision after the next revision of SUA for IETF Last Call. This in effect puts the maturity of M3UA and SUA merely one revision apart. There is a very high likelihood that both submissions for Last Call will happen in the Feb 2001 timeframe. 

The IESG review (Last Call) will take at least one week and can take much longer if there is major controversy emerging from the review. After that, it will become a Proposed Standard (PS) and will be passed to the RFC Editor to perform final editorial changes and reference verifications. Depending on the workload of the RFC Editor, it may take a few weeks before an RFC number is assigned to the PS.

With their maturity only one revision apart, there is no guarantee that M3UA will reach PS status before SUA. 

In terms of maturity, we view SUA is just one revision behind M3UA.  Some companies might have a different view.  Unfortunately this is out of the control of 3GPP. It is up to the IETF how soon they can develop these protocols.  A general consensus on the gap is required to assess the possibility of supporting SUA in the Release 4 time frame.  This is also one of the uncertainties discussed later on in this paper.

4. Concerns & Clarifications

1) Stability of SUA and M3UA and their current schedule

Please see section 3.2.
2) SUA functionality

· Provides the equivalent set of primitives to its upper layers (TCAP, RANAP) as provided by SCCP to its local users
· Provides SS7 address translation. Address translation can take input from all of the following parameters or a combination of them: OPC, DPC, SSN, TCAP transaction ID range, and SCCP connection ID range, and Global Title parameters. All these parameters, or a subset of them, are allowed.
· Provides all SCCP service classes.
· Manages the SCTP associations and the traffic between the IP signalling node and the Signalling Gateway (SG).
· Provides SG failover and load sharing. Multiple load sharing approaches are allowed.
3) Interworking between SIGTRAN and legacy SS7

· The SG bridges the boundaries between the SS7 and IP networks. In the mode with SG involved, SIGTRAN transports the signalling messages for an SG, located at the edge of the SS7 network, to an IP signalling endpoint architecture and vice versa.


Note: This shall not be confused with next point: the interworking between SUA and M3UA.
4) Interworking between SUA and M3UA



Please see explanation in Section 5: discussion.

5) SUA and ISUP: one company stated that SUA cannot support ISUP.

Yes, it is true.  But ISUP is not involved in MAP/CAP transportation.

6) Global Title Translation (GTT) in SUA

SUA is responsible for GTT in SIGTRAN as SUA is specified to handle address translation.  This is a big advantage of SUA (routed) over M3UA (Point to point). M3UA needs to be routed on point codes and sub function numbers, while SUA can be routed using global titles (phone numbers).  SUA provides address translation to the IP signalling node based on Destination Point Code (DPC), Origination Point Code (OPC), SSN, TCAP transaction ID range, SCCP connection ID range, and Global Title parameters. All these parameters, or a subset of them, are allowed.

7) Support of pre-release 4 MAP/CAP version over IP 

MAP/CAP over IP is a feature for release 4. Certainly there will be some advantage to have previous MAP/CAP versions transported over IP, but for smooth network migration, this paper recommends that this case shall be better handled in dealing with the legacy SS7 network scenario.

8) RANAP example

Probably over two years ago RANAP over Sigtran (M3UA) was specified. At that time M3UA was in a very initial stage, far less stable than the current SUA.  But when today's vendors start to implement RANAP over Sigtran, SUA emerges to be a strong alternative to M3UA.  Some companies have made contributions for RANAP over SUA instead of over M3UA.  This example shows us we need to consider the time between the date when the protocol is specified and the date when the protocol is implemented.

5. Discussion

To simplify the network and minimize the operators’ maintenance and operation cost, the interworking and transformation between two protocols shall be avoided if ever possible, especially when the two protocols are used to perform the same functionality.   There are two scenarios envisioned here for MAP/CAP transportation over IP:

1) M3UA adopted first and then migrate to SUA

As per the plan discussed at the meeting, M3UA will be supported in Release 4 and then SUA is to be supported in Release 5.  Currently the discrepancy of 3GPP Release 4 and Release 5 project schedules is about 9 months (March 2001 – December 2001).  It is still a question if 9 months lead time is worthwhile for the vendors to implement both M3UA and SUA protocols hence increase the complexity and cost of the products. In addition, the operators’ networks need to be upgraded to support another protocol within ONE year.  In this case, there must be a transition period during which both SUA and M3UA coexist in the network. The interworking and transformation between these two protocols will certainly create many problems.  There are two ways for interworking between SUA and M3UA.  One requires the negotiation procedure between two network nodes.  For example, when SGSN open an MAP dialogue with HLR, it will try to use SUA first.  If unsucceeded, the SGSN has to use M3UA  to send the message again.  The other way is to have operators manually configure their network nodes and presetting which protocol shall be used for talking.  However, both ways require the network nodes to support two protocol options (SUA and M3UA), it certainly increases not only the product complexity but also the network complexity.

2) Only SUA adopted

Assume that SUA is stable enough when all the vendors start implementing MAP/CAP over IP for Release 4 (a certain period can be predicted here). SUA will then become the #1 choice over M3UA as agreed at the meeting that eventually we will move to SUA.  In this case, the interworking between SUA and M3UA can be avoided.

6. Proposal

There are several uncertainties we need to consider.

· The schedule for the stability of SUA vs. M3UA:  officially both SUA and M3UA are still Internet Draft yet in IETF, none of them have become an RFC.

· The evolvement of SUA vs. M3UA:  what we have been seeing for the last year shows that SUA evolves much faster than M3UA.

· The schedule for vendors and operators to implement Release 4 and Release 5:  how many months it will be between the target date when Release 4 standardisation work is finalised in 3GPP and the date when vendors start to implement Release 4?  Is this time long enough for SUA to be as mature as M3UA?

Time can fix these uncertainties. We shall not exclude any options from the very beginning.

Also, based on the above discussion in section 5, scenario 2) shall be the more economic way to support MAP/CAP over IP for both vendors and operators.  

Hence, this contribution recommends that SUA and M3UA should be supported as one of the options for transporting MAP or CAP messages over IP in Release 4 time frame.  It is fair to state that SUA should not be ruled out as a transport protocol option for MAP or CAP in Release 4.  The standard should allow operators to choose either M3UA or SUA to transport MAP or CAP messages within their network.

