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Introduction

At CT4#29 Ericsson presented a solution to clearly specify the interaction between Server and MGW for all service change cases, with the goal to provide consistent behaviour and more importantly to minimise the signalling required over the Mc interface based on the knowledge of each node for the given scenarios. The discussion paper was presented in C4-051304. A counter proposal was made by Nokia but the CR only addressed the service change case for MGW Re-Register. The alternative proposal was described in discussion paper C4-051500 however the solution as understood by Nokia was not understood/clear to the meeting once the other scenarios were considered. The meeting agreed to permit Nokia (and naturally others) to bring alternative proposal/clearer description of the their proposal via email discussion 2 weeks prior to the next meeting.

This paper is a repeat of the proposal submitted in C4-051304.

Current Status

In 23.205 there exists two procedures under question: Audit and Service Change. In detail the Audit procedure (clause 10.9.1) is an optional procedure to allow the MSC to determine the value of  properties in the MGW“The (G)MSC server may request the MGW to report the current values assigned to distinct objects in the MGW. Objects, which can be addressed, are listed in 3GPP TS 29.232 [6].” Currently only the Termination Service State is listed. The Service Change procedures relevant to this issue are: Termination Out Of Service (Clause 10.7) and Termination Restoration (10.8). These procedures are mandatory and it is clear under 10.8: “If the physical termination is restored to service, the MGW shall report it to the (G)MSC server(s) using the Termination Restoration procedure.” Therefore any discussion proposing that certain implementations may not use this procedure is contradictory to agreed 3GPP specifications and would therefore be a non-compliant implementation. What is under question is if an implementation might also perform an Audit of the Termination State after MGW Registration or Restoration. On analysis of the current standards this would generate additional signalling which is clearly unnecessary, as the MGW is obliged to report the Service State in accordance with Clause 10.8 of TS 23.205.

Problems

What is not clearly addressed in the specifications are the actual scenarios that may occur and the interaction between the H.248 procedures and other network management protocols to configure the physical terminations. The following scenarios should be discussed:

1. MGW Registration 

New MGW brought into service with a number of physical TDM terminations that have been deblocked by independent network management control protocols. MSC Server cannot know when these terminations come into service, only the MGW knows this. If the MSC assumes all TDM Terminations that it has been informed of as being deblocked are in service then some calls may fail due to an attempt to use an out-of-service termination. The current specifications define  the service change procedures as being to inform the MSC when the terminations come into service, NOT when they don’t come into service. Use of the Audit procedure in this case would seem inappropriate as the Server cannot know when exactly the terminations become “in service” and may test the state too early. Also it would require auditing of all terminations. As the only effective solution is that the MGW sends Service Change then the MSC Server should not Audit in this case as this will clearly be unnecessary duplicate signalling.

2. MGW Re-Registration

This procedure is ordered by the MSC Server normally after an MSC Restart and thus should not expect the MGW to re-report the service state of physical terminations. In this case the MSC Server should perform an Audit on physical terminations if it believes it has lost certainty of the current service states.

3. MGW Restoration

In this scenario the MGW has restarted, the Service Change procedure is applied to the ROOT termination. The MSC Server cannot assume that the service state of the physical terminations has not changed. The MGW should then inform the MSC via the service change procedure for all terminations that are in service. If the MSC assumes terminations are in service when they are not then calls will fail. In this scenario some terminations may still be in service if the previous out-of-service was “graceful”, the MSC Server shall still set these terminations to Out-Of Service if the call is cleared before the MGW sends a new Termination Restoration procedure. The MSC shall assume all physical terminations are out-of-service until told by the MGW that they are back in service.  No Audit shall occur for the same reasons as defined in 1.

3. MGW Communication Up

In this scenario the MGW signalling links have restarted. In this case the state of the physical terminations has not necessarily been modified by the independent network management protocol nor due to any restart in the MGW. However physical terminations may have gone out of service that were in service before or vice versa and if the MGW was unable to report this due to loss of communication link then the MGW shall now report service state change using the Service Change Procedure. Again use of the Audit procedure would be pointless as it would have to audit all terminations whereas the MGW knows which terminations have changed state and only needs to report those.

3. New physical hardware added and deblocked

Here the network management procedures are still expected to inform the MSC that a new E1 or group of physical terminations has been configured and should be “in service”, however the nodes may be informed at different times – in the worst case the MGW informs the server with a service change when the MSC Server has not been informed by the O&M system. Then an Audit should be performed after the new hardware has been defined (assuming the MGW is already registered and in service) to check the state. 

4. Physical hardware becomes available a later time

If physical terminations become restored at a later time, independently of other MGW maintenance procedures then this will invoke the mandatory Termination Restoration procedure. Only the MGW knows when this occurs so use of Audit is again inappropriate.

5. (G)MSC Restart

If the Server has restarted or its signalling links have restarted, again it could be possible that a change to the physical termination service state occurred and was missed or the MSC Server has lost its own record of the state. In this scenario the Audit procedure shall be used if the MSC has lost its record of the state. Otherwise the MGW shall report any changes to the actual service state that it could not report earlier due to loss of communication with the MSC Server.

6. MSC Ordered MGW Re-Register


This procedure occurs after MSC Restart and thus shall be handled the same as for that scenario. The principle being applied is that the MGW change is being imposed by the Server and in principle no change to the Service State of the Devices is foreseen. Therefore the server shall use the Audit procedure to determine the state of physical devices if it is not able to retain them. Otherwise the MGW shall report any changes to the actual service state that it could not report earlier due to loss of communication with the MSC Server.

Email Discussion

Initially the proposal was to discuss this issue on the CT4 email distribution list however Nokia claimed that because default value for the Termination Service State is defined in H.248.1 to be "InService" then the MSC Server shall assume that all physical terminations after MGW Register shall be in this state. Further to this the discussion was extended to include the IETF Megaco email list, where some contributors to this list supported this reasoning. Further to this, some contributors believed that 3GPP would be violating the core protocol if it were to specify that the MSC Server shall assume physical terminations to be OutOfService after a ServiceChange on ROOT.

This interpretation of the protocol – to be a violation – is simply not true. The defining of a default value in the protocol is such that when a termination is seized it inherits the defined default properties unless set otherwise by command or provisioning. For the ServiceState of ephemeral terminations there is no other interaction with this value, however the service state of physical terminations is dependant on the physical hardware and this will always set the actual state – so it is totally confusing to suggest that regardless of what the actual state is it must be assumed to be "InService" because that is what the default value is defined to be in the protocol. There is no dispute that the protocol defines "InService" as a default value, what is under discussion is what that means in reality to physical terminations that must override this default by virtue of their real service state. Annex F describes ServiceChange handling procedures from v3 onwards and defines that the ServiceState shall not be changed without a ServiceChangeCommand. So none of these issues raised contradict the proposed implementation to not make the assumption that physical terminations are already "InService" until told so by the ServiceChange command – this is more inline with the Annex F proposal infact.

 "Inservice" is the logical default value for ephemeral terminations which have no external influence on their actual state, for physical terminations this is not the logical value as they are, prior to the cold boot most definitely "Out of Sevice".

If the MGW sends ServiceChange on ROOT and not all of its physical terminations are "InService" then this has also violated the protocol according to those who defend this view. And yet in the email discussion by those contributors (and H.248.1) it is admitted that some terminations may not be "Inservice" – so this appears a clear contradiction to the purist rule that is suggested to exist in the protocol.

The issues/problems with the alternative proposals that are still not clear and hence need addressing in standards are:

1. If the MGW reports ServiceChange on ROOT before all of its terminations are "InService" and the MSC assumes all terminations are infact "Inservice" then the MGW must send individual service changes for those that are OoS.

2. CICs must be blocked prior to register of the MGW. After Cold Boot, terminations that are "InService" are deblocked via network signalling.

3. The MSC Server should not deblock neighbouring CICs until it knows that they are infact "Inservice". Otherwise it may receive a subsequent ServiceChange from the MGW indicating OoS and have to send another Blocking message.

4. If the MGW attempts to notify the MSC Server of its Cold Boot too soon (in an attempt to provide earlier inservice performance) it will have to send first ServiceChanges indicating those Terminations that are not yet "InService" and then perhaps some milliseconds after more ServiceChanges when these come into service.

5. It is highly debateable whether the overall inservice time will be quicker if a MGW sends immediately the servicechange on ROOT indicating that it is ready to handle ephemeral related traffic, and then signall as and when the physical terminations are ready rather than wait until all physical terminations are "Inservice" (or 95% ? or based on some other time restraint ???) before sending the Initial Cold Boot Service Change.

6. Deblocking of a CIC that is not actually "InService" will result in call failure if this is seized for a call..not a delay to call set-up.

7. In v3 the MSC is not permitted to deblock the CICs or initiate any commands to the MGW if the ServiceChangeIncomplete flag is set. In the absence of this procedure (v1 and v2) the MSC cannot know when terminations are actually inservice..the assumption may be false until all ServiceChanges indicating which terminations are OoS have been received. The MSC doesn’t know when this is.

8. If the MSC attempts to determine this by Auditing then it must Audit all terminations before it deblocks the associated CICs. Then this results in far more signalling than with the Ericsson proposal due to the mandatory ServiceChange signalling from the MGW.

Conclusion
With the alternative proposals there are many additional procedures and controls that must be standardised and in the case where anything but 100 % availability in the MGW exists these alternatives generate more signalling. The time for availability of the MGW for traffic is not necessarily any quicker if the MGW must wait to ensure all physical terminations are in service before registering with the MSC, as some terminations may never come into service due to hardware failure, link failure etc.

A number of companies have assumed a certain behaviour that may appear to be supported by H.248.1 but is clearly not sufficiently described to be interoperable nor justified that it is the most efficient and is certainly not the most accurate solution. Without the supporting standardisation to define the nodes behaviour when assuming physical terminations are "InService" by default this cannot be assumed as naturally the correct implementation. 

A number of changes to TS's 23.205 and 29.232 are submitted by Ericsson to define an efficient and accurate solution as proposed in this paper.

