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This document modifies AVD-2115 by  specifying the use of error code 421 ( Unknown action or illegal combination of actions) in the case that the topology association appears both with and without the stream id for the same terminations in the same topology descriptor.
Introduction

This contribution proposes to enhance the definition of topology to enable full control at the level of streams in H.248 Version 2.

Discussion

H.248/RFC3051 defines a context as follows:

“A Context is an association between a number of Terminations.  The Context describes the topology (who hears/sees whom) and the media mixing and/or switching parameters if more than two Terminations are involved in the association.”

In the current topology specification the control of the media flows is at the level of terminations. All streams between 2 terminations must have the same association  (isolate, oneway, bothway). Therefore there is no way to comply with the definition above when there is more than one stream per termination and there is a need for a different control per stream (one stream bothways and the other oneway)

We propose to change the definition of the topology descriptor by adding  an (optional) stream id parameter to each topology association between terminations. In this way it will be possible to control media flows between terminations at the level of streams. This will allow many basic multimedia applications (i.e. conferencing and call centers) to be implemented in a standard way without the need to use special packages.

Examples:

Three terminations, T1 , T2 and T3, are in the same context. 

Each termination has 2 streams , S1 for voice and S2 for video .

All the terminations hear all the other terminations (mix), therefore S1 (voice) is connected both ways among all terminations.

T2 and T3 see each other, T1 sees T2 but T2 doesn’t sees T1. 

Therefore  S2 (video) is connected one way from T2 to T1 and both ways from T2 to T3.

The topology descriptor can’t express this configuration because the relation between T1 and T2 is different per each stream. In addition there is no way to control S2 on T2 via the Mode field of the stream LocalControl descriptor.

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

      |      +----+      |  

      |  +-->| T2 |<--+  |  

      |s1|   +----+   |s1|  

      |  |    |  ^    |  |  

      |  |  s2|  |s2  |  |  

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

      |  | |        | |  |  

      |  v v        v v  |  

      | +----+ s1 +----+ |  

      | | T1 |<-->| T3 | |  

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

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

Topology per stream shall describe this configuration without any problems.

PROPOSAL

Make the following additions in H.248v2:

7.1.18  Topology Descriptor

   A topology descriptor is used to specify flow directions between

   terminations in a Context.  Contrary to the descriptors in previous

   sections, the topology descriptor applies to a Context instead of a

   Termination.  The default topology of a Context is that each

   termination's transmission is received by all other terminations. The

   Topology Descriptor is optional to implement.

   The Topology Descriptor occurs before the commands in an action.  It

   is possible to have an action containing only a Topology Descriptor,

   provided that the context to which the action applies already exists.

   A topology descriptor consists of a sequence of  associated
   terminations of the form
(T1, T2, association[,StreamId]). T1 and T2 specify Terminations within the

   Context, possibly using the ALL or CHOOSE wildcard. 
If the optional StreamId field is used, the association applies only to the particular stream between T1 and T2 labeled by the StreamId. If the StreamId field is omitted the topology applies to all streams in the termination.  
The association

   specifies how media flows between these two Terminations as follows.

   *  (T1, T2, isolate) means that the Terminations matching T2 do not

      receive media from the Terminations matching T1, nor vice versa.

   *  (T1, T2, oneway) means that the Terminations that match T2 receive

      media from the Terminations matching T1, but not vice versa.  In

      this case use of the ALL wildcard such that there are Terminations

      that match both T1 and T2 is not allowed.

   *  (T1, T2, bothway) means that the Terminations matching T2 receive

      media from the Terminations matching T1, and vice versa.  In this

      case it is allowed to use wildcards such that there are

      Terminations that match both T1 and T2.  However, if there is a

      Termination that matches both, no loopback is introduced.

   CHOOSE wildcards may be used in T1 and T2 as well, under the

   following restrictions:

   *  the action (see section 8) of which the topology descriptor is

      part contains an Add command in which a CHOOSE wildcard is used;
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   *  if a CHOOSE wildcard occurs in T1 or T2, then a partial name SHALL

      NOT be specified.

   The CHOOSE wildcard in a topology descriptor matches the

   TerminationID that the MG assigns in the first Add command that uses

   a CHOOSE wildcard in the same action.  An existing Termination that

   matches T1 or T2 in the Context to which a Termination is added, is

   connected to the newly added Termination as specified by the topology

   descriptor. The default association when a termination is not

   mentioned in the Topology descriptor is bothway (if T3 is added to a

   context with T1 and T2 with topology (T3,T1,oneway) it will be

   connected bothway to T2).

If the topology is applied to one particular stream (T1, T2, association, StreamId), the topology of other streams between the terminations does not change. 

A topology descriptor SHALL NOT include a combination of associations between two terminations (Ti,Tj) with and without the optional StreamID field, to avoid undefined behavior. For example (T1,T2, bothway) and (T1,T2,isolate,S1) shall not appear in the same descriptor. Upon receipt of such a topology descriptor, a MG shall respond with an error response, including error 421 - Unknown action or illegal combination of actions.
   The figure below and the table following it show some examples of the

   effect of including topology descriptors in actions.  In these

   examples it is assumed that the topology descriptors are applied in

   sequence.
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      +------------------+  +------------------+  +------------------+

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

      |      | T2 |      |  |      | T2 |      |  |      | T2 |      |

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

      |       ^  ^       |  |          ^       |  |          ^       |

      |       |  |       |  |          |       |  |          |       |

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

      |    |        |    |  |              |   |  |             |    |

      |    v        v    |  |              v   |  |             |    |

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

      | | T1 |<-->| T3 | |  | | T1 |<-->| T3 | |  | | T1 |<-->| T3 | |

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

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

       1. No Topology Desc.  2. T1, T2 Isolate     3. T3, T2 oneway

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

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

      |      | T2 |      |  |      | T2 |      |  |      | T2 |      |

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

      |          |       |  |          ^       |  |       ^  ^       |

      |          |       |  |          |       |  |       |  |       |

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

      |             |    |  |              |   |  |    |        |    |

      |             v    |  |              v   |  |    v        v    |

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

      | | T1 |<-->| T3 | |  | | T1 |<-->| T3 | |  | | T1 |<-->| T3 | |

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

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

       4. T2, T3 oneway      5. T2, T3 bothway     6. T1, T2 bothway

               Figure 4: A Sequence Of Example Topologies


1. No Topology Desc.  2. T1,T3, oneway,2      3. T3, T1,oneway,1
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       +----------+--------------------------------------------------+

       | Topology |    Description                                   |

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

       |    1     | No topology descriptors                          |

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

       | When no topology descriptors are included, all terminations |

       | have a both way connection to all other terminations.       |

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

       |    2     | T1, T2, Isolate                                  |

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

       | Removes the connection between T1 and T2.                   |

       | T3 has a both way connection with both T1 and T2.  T1 and   |

       | T2 have bothway connection to T3.                           |

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

       |    3     | T3, T2, oneway                                   |

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

       | A oneway connection from T3 to T2 (i.e. T2 receives media   |

       | flow from T3).  A bothway connection between T1 and T3.     |

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

       |    4     | T2, T3, oneway                                   |

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

       | A oneway connection between T2 to T3.                       |

       | T1 and T3 remain bothway connected                          |

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

       |    5     | T2, T3 bothway                                   |

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

       | T2 is bothway connected to T3.  This results in the same    |

       | as 2.

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

       |    6     | T1, T2 bothway (T2, T3 bothway and T1,T3 bothway |

       |          | may be implied or explicit).                     |

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

       | All terminations have a bothway connection to all other     |

       | terminations.                                               |

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

       | A oneway connection must implemented in such a way that the |

       | other Terminations in the Context are not aware of the      |

       | change in topology.                                         |

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

ASN.1

Note: The topology descriptor doesn’t currently includes “...”, which seems to be an omission as most of the other descriptors do. Therefore, adding the streamed field will affect backward compatibility. We propose that a note should be added to the implementor’s guide to the effect that the topology descriptor should include the “...” . 

TopologyRequest ::= SEQUENCE

{


terminationFrom      
TerminationID,


terminationTo      
TerminationID,


topologyDirection 
ENUMERATED


{



bothway(0),



isolate(1),



oneway(2)


},
...,


streamID

StreamID OPTIONAL
}

ABNF

topologyDescriptor   = TopologyToken LBRKT terminationA COMMA

                       terminationB COMMA topologyDirection 

     [ COMMA eventStream ] RBRKT
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