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0
Brief Summary
This contribution discusses a network scenario, which might be relevant for the IBCF/TrGW in order to optimize end-to-end communication services.
1
Introduction
The possibility of media break was already started to be discussed in past SA2 meetings with regards to the PCC. See e.g. S2-114246 (Note: “the material is slightly reused here”). The reader should be familiar with that SA2 document.
The overall context is relevant for H.248 gateways as well:

There is an end-to-end IP scenario with an e2e SIP signalling path and IP bearer path for media traffic between the UEs. Whether a bearer-level gateway/router is controlled via Diameter, H.248 or any other control protocol does not really change the overall situation. 
Thus, we’d like to start a discussion on that subject.
2
Problem statement
There’s a possible issues with media break when either the originating or terminating party
 updates a media configuration, changing the IP network address and/or IP transport port.

The underlying reason for this problem is that the points in time at which the originating and terminating UEs start to send packets using the new transport information is not synchronized with the points in time at which the new transport information (in the form of H.248 Context modifications) is installed in the H.248 Media Gateway’s involved in the end to end session. If a UE starts using new transport information before the H.248 Context configuration in the H.248 MG have been updated, then traffic will be blocked, and once a H.248 MG receives a new set of transport information it will no longer accept packets from the old address/port. This lack of synchronization is caused primarily by the time taken for the SIP signalling carrying the SDP offer and answer to traverse the network.

Thus on the terminating side, the H.248 MG will stop accepting packets from the originating UE as soon as the H.248 Context have been updated since the originating UE doesn’t start using the new transport information until it receives the SDP answer. The originating UE still uses the old transport information until it receives the 200OK sent in response to the UPDATE. This causes the media break in one traffic direction.

The terminating UE will start using the new transport information as soon as it receives the SDP offer. At this point the terminating H.248 MG hasn’t yet been updated with the new rules since this is triggered by the terminating SIP server (MGC) receiving the SDP answer and then install the new Context configuration in the H.248 MG. More importantly, the originating side is still using the old configuration and so will block packets from the terminating UE. The originating side doesn’t install the new configuration until the originating SIP server (MGC) receives the SDP answer and updates the associated H.248 MG.

The following figure attempts to show the issue:


[image: image1.emf]Updated

Media

UE-A MG1

SIP Server/

MGC1

MG3

SIP Server/

MGC3

UE-B

Media Media

UPDATE

UPDATE

UPDATE

200OK

Modify

Resp

200OK

200OK

new

media

MG2

SIP Server/

MGC2

media break

in D-to-A 

direction

UPDATE

Modify

Resp

Modify

Resp

Conditional

E.g., due to a proactive MG 

resource control strategy by MGC

Unconditional

(because successfully 

acknowledged SDP Offer )

Modify

Resp

200OK

Modify

Resp

media break

in A-to-D 

direction

L

L

L

L


Figure 1 – Abstracted end-to-end model, indicating some qualitative aspects
The originating party is UE-A concerning an update request of the media/bearer configuration.

Traffic direction D-to-A:

· The H.248 MGs 1 and 2 doesn’t receive new media configuration settings until the SDP answer is received at MGC level. Until then, there will be a media break in D-to-A direction. If the MGs were to have the new media configuration settings installed when the SDP offer is received (“indicated by a proactive MGC resource control strategy in Fig. 1”) then they could accept packets from UE-B side at that point, and the media break would be significantly reduced.

· On the terminating side, the SDP offer could trigger the MGC3 to inform the MG3 that it needs to allow packets from UE-B that use the new UE-A address as well as allowing packets that use the old UE-A address. However, the SDP answer comes shortly after the offer and so a small media break might not be significant.

Traffic direction A-to-D:

· On the originating side, there isn’t a significant issue contributing to the uplink media break. UE-A continues to send packets towards MG1, using the old information, until it receives SDP answer. At that point it starts sending packets using the new information. (It is possible there might be a small difference in time between new media configuration settings being installed on MG1 and UE-A receiving the SDP answer, and this could lead to a short break.)

· On the terminating side, new media configuration settings are installed on the MG3 when the SDP answer is seen by the terminating MGC3, but UE-A continues to use the old information when sending packets and so the bearer path in A-to-D direction break starts at this point. It continues until UE-A receives the SDP answer and starts using the new information. If the terminating MG3 behaviour is changed to continue to accept packets that contain the old information then the uplink voice break can be eliminated.

Conclusion

3GPP should investigate changing media configuration settings in H.248 MGs in order to eliminate the media break (due to bearer break) that might result from scenarios where the media configuration information of a UE changes. 
3
Performance aspects
Any temporary bearer break results in information loss and is hence somehow similar to poor IP network GoS situations or short-term failures of IP nodes, resulting in a loss of a series of IP packets (burst error). Leading to the basic question whether such short term communication interruptions are basically acceptable, or whether the network infrastructure should attempt to provide mitigation.
The expected bearer break times are dependent on the signalling delays in the control plane, which again depends on the complexity of the e2e scenario. The maximum break times may be estimated to be in the range of multiple of 100 ms till multiple seconds.

Conclusions from performance perspective:

· such short term bearer breaks might be acceptable for best-effort (BE) services

· however, better-than-best-effort (BTBE) services should attempt to support a continuous e2e media flow.
4
Possible directions of a solution
The required behaviour for the media/bearer path (when updating media configurations during an active media session) is actually already described by RFC 3264: the capability in processing temporarily two media flows in parallel until the SDP O/A cycles are successfully completed.
With scope on H.248 MGs, the required behaviour translates to the question how multiple media flows could be temporarily supported, associated to the applied model how a media flow is mapped on a particular H.248 protocol element. For instance:
· a single H.248 Stream per media flow
, and then either a short-term situation with

· a single dual-Stream-per-Termination configuration; or
· two single-Stream-per-Termination configurations
or
· multiple media flows mapped on a single H.248 Stream via ReserveGroup control.

and on Context-level might be following models:

· a single H.248 Context or

· a 2nd H.248 Context for the new media flow (this case is only possible for a mapping of one media flow on a single Stream and one Termination only).

There’s consequently not any straightforward solution. The most promising H.248 model appears to be to consider multi-Stream-per-Termination configurations, which results in the fact that there wouldn’t be any changes on “Context” and “Termination” level, as well as the ReserveGroup concept could be avoided.

Conclusions from gateway control perspective:

· the H.248 IP-IP gateway/router is required to emulate the IP endpoint behaviour in terms of  a parallel handling of two media flows for a short period of time;

· there should be some kind of autonomous behaviour at bearer level in order to offload the MGC with regards to explicit control of every single signalling step;

· thus, it should be an approach where the MGC just triggers the MG for that behaviour, and the MG may optionally notify the MGC after a successful operation.
5
Summary & Conclusions
The bearer break support capability is

· not considered (or much less important) for H.248 IP-IP gateways/routers located at the edge of an IP network (due to small signalling loop and expected short delays to/from IP endpoint); rather

· considered to be an option on core network level (i.e., 3GPP TrGW, ETSI TISPAN C-BGF & I-BGF).

The bearer break scenario here is

· not related to bearer handover (“there’s not any change of an H.248 Termination in the Context model of above H.248 MG types”);

· not directly related to possible bearer transfer scenarios in IP access networks (“because transparent here”); rather

· a more general topic due to principle behaviour of RFC 3264 complaint SIP endpoints (thus, subject of 3PP PS/IMS networks, but definitely subject for non-3GPP SIP networks).
Thus, there needs to be study on an, let’s call it, autonomous stream switching (ASW) capability for H.248 gateways. The term shall reflected the outlined possible solution:

· ‘stream’: mapping a single media flow on a single H.248 Stream (“thus, temporarily two active H.248 Streams at the MG”);

· ‘switching’: there’s a transition from an existing H.248 Stream to a new Stream configuration and the old one is not used anymore after successful transition; and

· ‘autonomous’: to reflect the idea that the MGC initiates just the operation as ‘master’, but the MG is in charge for executing all interim steps of the overall transition.

NOTE – H.248 work in ITU-T:

The described problem statement is not specific to 3GPP networks (e.g. also relevant for non-3GPP IP terminals, plain vanilla SIP terminal as already massively deployed today, non-3GPP IP networks).
Alcatel-Lucent did hence submit contributions for a new “H.248.ASW work item” to coming SG16 meeting, which occurs immediately after the 3GPP CT3/4 meeting.

Reference: COM 16 – C 669 to C 672
Appendix
Background & terminology information
We are using here the terminology from SDP Offer/Answer [IETF RFC 3264], H.248 terminology due to the primary scope on H.248 entities here, and the combination of SDP O/A & H.248, i.e. Draft H.248.82. Following terms are relevant in the discussion:

H.248.82, cl. 3.2.1 Configuration
A configuration relates to a set of capabilities, which may be indicated and negotiated via a signalling protocol, or provisioned via a management protocol.

NOTE 1 ‑
This definition is derived from [IETF RFC 5939], which itself does not provide an explicit definition of this term.

and the derived term:

H.248.82, cl. 3.2.1.2 Media configuration: a media configuration covers typically capabilities like media type, media format, all media format attributes, media transport stack, media transport capacity and all associated parameter values.
NOTE 2 ‑
The notion ‘media’ originates from the concept of “IP media-path” (which relates to the H.248 bearer-path), as opposed to the “IP signalling-path”. The IP packet flow of the IP media-path carries the application data between IP application endpoints, and the IP signalling-path the correspondent application control information.

NOTE 3 ‑
A media configuration is specified within the SDP media description block. The relation between the H.248 "Media Descriptor" and SDP "Media Description" is illustrated in Figure 10 in [ITU-T H.248.1].

The model of a media configuration may be essentially abstracted to the generic scenarios of changes related to

· transport endpoint information (i.e., change of IP protocol version, change of IP @ or/and change of L4 transport port); or/and

· media format.
The media endpoint behaviour (for SIP UAs) is defined by cl. 8.3.1 and 8.3.2 in RFC 3264.

We would exclude for the initial discussion transport protocol changes and possible changes of media type and media attributes.

We’d like to exclude also possible changes with respect to the required transport capacity (because e.g. the new media format may demand for more/less bitrate).
� 	UE as IP host in bearer plane and SIP UA in signalling plane


� 	Note: in case of RTP media could be two H.248 flow components: a media flow for RTP and a control flow for RTCP traffic.
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