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1. Introduction

H.248 is proposed as the control protocol used over the Mp interface between the SGSN server and the PS-MGW for alternative 1 of TR 23.873, i.e. the “SGSN server - PS-MGW” approach.

2. This contribution brings a discussion material and a proposal for the section on Abnormal cases for alternative 1 in the TR 23.873.

3. Discussion

3.1.1 Link failure in control plane

GTP-C defines a heartbeat mechanism, which is achieved by means of the Echo Request and the Echo Response messages. These messages will be used to discover link failures in the control plane in the same way as is currently specified in 3G TS 29.060. 

3.1.2 As specified in current specifications, when the SGSN server discovers that there is a link failure in the control plane, the SGSN server may notify the Operation and Maintenance network element. The SGSN server may delete the PDP contexts associated with this path.

3.1.3 Link failure in user plane

GTP-U defines a heartbeat mechanism, which is achieved by means of the Echo Request and the Echo Response messages. These messages will be used to discover link failures in the user plane in the same way as is currently specified in 3G TS 29.060.

In order for the PS-MGW to start this heartbeat mechanism, the SGSN server should order startup of the Echo Request/Response Procedure via the Mp interface (i.e. order the PS-MGW to start repeatedly sending of the Echo Request messages). A small update on the H.248 protocol should be done to facilitate this, as the current specification says that the Signals are not applicable on root termination, i.e. on PS-MGW level. Note that this update is not mandatory to achieve this functionality, but it is cleaner. At the same time as ordering startup of this procedure, the SGSN server will send an Event to the PS-MGW. This Event will order the PS-MGW to inform the SGSN server in case a link failure is discovered in the user plane.

3.1.4 When the PS-MGW discovers that there is a link failure in the user plane, the PS-MGW will notify the SGSN server. The SGSN server may then notify the Operation and Maintenance network element. The SGSN server may delete the PDP contexts associated with this path.

3.1.5 Link failure on Mp interface

Today, there is no mechanism standardised in H.248 to discover link failures between a MGC (i.e. the SGSN server) and a MG (i.e. the PS-MGW). However, the N4 group within 3GPP is currently looking at this for the CS side. The same solution could also be adopted for the PS side in 3GPP, as the basic principles of link failure discovery are identical.  In addition, it is expected that H.248 will employ SCTP as a signalling transport – and SCTP provides the functionality to detect and inform of link failures.

In the current proposal, the MG will send an indication to the MGC that the communication over the Mp interface is again possible when the MG discovers that the failure condition has ceased.

An example of network operation is:

3.1.6 If the SGSN server discovers that there is a link failure due to no replies on the repeatedly sent Audit commands, it may notify the Operation and Maintenance network element. The existing PDP contexts set up on this PS-MGW may then remain as is. PDP contexts that are released the normal way (via the control plane), will be marked as released in the SGSN server. When the link on the Mp interface is working again, the SGSN server will do a SUBTRACT towards the PS-MGW for the released PDP contexts. The SGSN server could now Audit the other PDP contexts in the PS-MGW to verify that they are up and running. Alternatively, the SGSN server can deactivate all the PDP contexts set up on the PS-MGW controlled via the faulty link, and request the MS to reactivate the PDP contexts. The SGSN server will in this case set up the PDP contexts on a different PS-MGW. When the link failure ceases on the Mp interface, the SGSN server will order release of all PDP contexts in the PS-MGW.

3.1.7 Restart in control plane peer

GTP-C defines a heartbeat mechanism, which is achieved by means of the Echo Request and the Echo Response messages. The Echo Response message includes a restart counter, and therefore this functionality should be used to discover restarts in a control plane peer in the same way as is currently specified in 3G TS 29.060 and in 3G TS 23.007. 

3.1.8 As specified in current specifications, when the SGSN server notices that one GGSN has restarted, the SGSN server shall consider all PDP contexts using the GGSN as inactive. This means that the SGSN server will deactivate all these PDP contexts and request the MS to reactivate them. (Also, the new value of the GGSN Restart counter received in the echo response from the GGSN restarted will be updated in the SGSN.)

3.1.9 Restart in user plane peer

3.1.10 GTP-U does not define a heartbeat mechanism to discover restarts in a user plane peer. No change is required in this respect when splitting the SGSN into an SGSN server and a PS-MGW.

3.1.11 Restart in PS-MGW

H.248 provides the command ServiceChange for the PS-MGW to notify the SGSN server when the PS-MGW is going out of service (e.g. restart occurred) and is coming back into service (e.g. recovered after a restart).  Note: that the ServiceChange command also allows the media gateway to inform of change of media gateway capabilities.

3.1.12 When the SGSN server discovers that a PS-MGW has restarted, if the restart indicates a total restart of the PS-MGW, the SGSN server will deactivate all the PDP contexts set up on this PS-MGW and request the MS to reactivate them. In the case that the PS-MGW had only a processing failure and restart, the SGSN server may audit the state of the active PDP contexts and decide which ones to de-activate.

3.1.13 Restart in SGSN server

3.1.14 When a restart occurs in an SGSN server, the SGSN server can release all PDP contexts affected. If all PDP contexts must be released in a PS-MGW, this is done by sending one SUBTRACT command to the PS-MGW. Before doing so, it could read out all charging data accumulated in the PS-MGW.

3.1.15 Receiving Error Indication in the user plane

When there is an inconsistency in PDP contexts in user plane peers, a user plane node can receive G-PDUs on non-existing contexts. 3G TS 29.060 tells that the node receiving such packets must send an Error Indication to the user plane peer. This peer should then initiate release of the PDP context. 

3.1.16 When H.248 is used on the Mp interface, an Event can be used to enable the PS-MGW to inform the SGSN server of received Error Indication messages. The SGSN server will then initiate release of the affected PDP context.

3.1.17 Capability upgrade of PS-MGW

4. When the PS-MGW is upgraded with new capabilities (e.g. new hardware which supports additional QoS), the PS-MGW should be able to inform the SGSN server of the new capabilities. In H.248 the ServiceChange command can perform this role. 

5. Proposal

It is proposed to include the following text in chapter 6.12 “Abnormal Cases” of TR 23.873, i.e. into alternative 1:

“Existing procedures will be used as far as possible. In the H.248 standardisation area, PS domain of 3GPP should take advantage of existing work ongoing in the CS domain of 3GPP. More specific this means the following:

The Echo Request and the Echo Response messages will be used to discover link failure between user plane nodes, to discover link failure between control plane nodes, and to discover restart in a control plane peer node. This is done according to current 3GPP specifications.

A package using existing H.248 mechanisms will be defined to enable the SGSN server have the control and be informed of link failures in the user plane.

To handle link failures on the Mp interface, restarts in the PS-MGW, and restarts in the SGSN server, PS domain of 3GPP should adopt the solutions decided in the ongoing work on the CS domain of 3GPP.

When the PS-MGW is upgraded with new capabilities (e.g. new hardware which supports additional QoS), the PS-MGW should be able to inform the SGSN server of the new capabilities.  In H.248 the ServiceChange command can perform this role.

When H.248 is used on the Mp interface, an Event can be specified to enable the PS-MGW to inform the SGSN server of received Error Indication messages. The SGSN server will then initiate release of the PDP context.”

































































































