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Objectives & Scope

This contribution is input for discussion for the Study Item "AS-MRFC media server control protocol" (approved SID = CP-060180).  
IP media servers have been used in the industry for about 5 years, mostly with MGCP and SIP interfaces.  The MRF and Mr in IMS closely match the industry's SIP media server but there are some differences that need to be rationalized; and extensions to Mr need to be defined for control of media processing.
This contribution proposes a profile of MRF and Mr that meets the needs of the SIP media server and its control interface.  The profile is composed of a subset of MRF and Mr as well as opaque extensions to SIP for media processing control.  This contribution does not modify the IMS architecture.
The proposed profile also applies to MRFC and Mr to meet the needs of the H.248 media server for cases where the MRFC is a standalone element.  The proposed profile is entirely consistent with the Mp specification work going on in CT4.
Media Servers

IP Media Server
"IP media server" is the generic industry term for an IP attached device that performs media processing on media streams such as audio RTP, video RTP, T.38 fax, and text.  An IP media server has only IP interfaces so does not, for example, have any ATM, FR, TDM interfaces.
Media servers perform media processing functions such as audio and multimedia announcements; audio and multimedia recording and playback; DTMF collection and generation; audio and multimedia conferencing; TTS and ASR; and fax detection, reception, and transmission.

In IMS an IP media server is known as an MRF or MRFP.
IP media servers are always slaves of and controlled by some kind of call agent; in IMS this is the AS or S-CSCF.  IP media servers have a media (e.g., RTP) interface and a control interface exposed to only the controlling call agent; they do not have a network signaling interface.
SIP and H.248 Media Servers

A "SIP media Server" is an IP Media Server with a SIP control interface.

An "H.248 Media Server" is an IP Media Server with an H.248 control interface.

In this document, "media server" will be a synonym for "SIP or H.248 media server".
A media server has the same role in the network -- slave under the control of a call agent -- and performs the same tasks -- media processing -- whether its interface is SIP or H.248.  Both SIP and H.248, combined with SDP, are used to set up and tear down media streams.  The media server's control interface, whether SIP or H.248, is for communication only with the call agent(s) controlling the media server, not for network signaling or communication with any other devices in the network.
Once a media stream is set up by SIP/SDP or H.248/SDP, a media processing control language tells the media server what to do with the stream.  The syntaxes for SIP media server control and H.248 media server control are very different: SIP control tends to use a Request-URI syntax and/or mid-call XML scripts while H.248 uses signals and events.
Comparison of MRF, SIP MS, MRFP, and H.248 MS
Table 1 below contrasts (a) the MRF defined today in IMS with a SIP media server and (b) the MRFP defined today in IMS with an H.248 media server.  It also shows (c) how the SIP and H.248 sides are similar or differ.

	MRF
	SIP Media Server
	MRFP
	H.248 Media Server

	Roles are media processing as a half-slave/half-autonomous device, a signaling interface, and charging
	(NOT SAME: Role is media processing as a slave device
	Role is media processing as a slave device
	(same

	
	
	
	

	Peer of AS and S-CSCF
	(NOT SAME: Slave of AS and S‑CSCF
	Slave of AS/MRFC and S‑CSCF/MRFC
	(same

	Signaling interface using SIP
	(NOT SAME: Control interface using SIP
	Control interface using H.248
	(same

	
	
	
	

	SIP RFC 3261
	(same
	--
	--

	SIP 3GPP P-header extensions (RFC 3455) can be used on Mr
	(NOT SAME: not supported (Note.7) (Note.9)
	--
	--

	SIP preconditions (RFC 3312) (Note.6)
	(NOT SAME: not supported (Note.7) (Note.2)
	--
	--

	SIP early media (Note.6)
	(NOT SAME: not supported (Note.7) (Note.12)
	
	

	SIP incoming INVITEs from AS or S-CSCF (using 3PCC)
	(same
	--
	--

	SIP incoming INVITEs directly from UE or MGCF
	(NOT SAME: not supported (Note.7)
	--
	--

	SIP incoming REFER (Note.6)
	(NOT SAME: not supported (Note.7)
	--
	--

	SIP outgoing initial INVITEs (Note.4) (Note.6) 
	(NOT SAME: not supported (Note.7) (Note.10)
	--
	--

	SIP outgoing REFER (Note.4) (Note.6) 
	(NOT SAME: not supported (Note.7)
	--
	--

	SIP forked requests, handling of
	(NOT SAME: not supported (Note.7)
	--
	--

	
	
	
	

	Netann (RFC 4240) on Mr – for simple announcements (Note.5) (Note.6)
	(same
	H.248 signals and events
	(same

	Netann on Mr – for simple conferencing (Note.6)
	(same
	H.248 signals and events
	(same

	Netann on Mr – for IVR through full VoiceXML (Note.6)
	(NOT SAME: VoiceXML call control not supported (Note.1)
	--
	--

	SIP mid-call XML (e.g., MSML) on Mr for multi-purpose media processing (Note.3) (Note.6)
	(same
	H.248 signals and events
	(same

	CCXML invoked by syntax similar to Netann (Note.6)
	(NOT SAME: not supported (Note.11)
	--
	--

	
	
	
	

	Generates CDRs for charging
	(NOT SAME: not supported (Note.8)
	Does not generate CDRs
	(same

	Charging interface (RADIUS, DIAMETER)
	(NOT SAME: not supported (Note.8)
	No charging interface
	(same


Table 1: Media Processing Components Compared
Notes to Table 1:
	(same
	Matches the entry to the left

	(NOT SAME
	Does not match entry to the left

	--
	Not applicable

	Note.1
	VoiceXML for media servers is used only for media processing and therefore all the call control is excluded: so no support for incoming INVITEs from network (just from the AS), no support for incoming redirection parameters, no support for the transfer element (so no outgoing initial INVITEs), no support for ODBC database lookups, etc.

	Note.2
	A MS is in the core network, not an access network, so preconditions are not applicable.  The AS will perform the preconditions signaling.

	Note.3
	Mid-call XML-based SIP media server control languages like MSML provide advanced media processing control.  The Media Server Markup Language (MSML) is an example of such a language.  MSML can support all capabilities of media servers, including the functionality supported by Netann.  The mid-call XML scripts can be carried either in SIP INFO (as is done today) or a TCP/IP pipe (the IETF prefers and as will be done in the future).

	Note.4
	These outgoing initial INVITEs and REFERs could be driven by a full VoiceXML interpreter.  The outgoing initial INVITE could also be driven by an incoming REFER.

	Note.5
	Netann (RFC 4240) provides simple media processing through a SIP control interface.  Netann supports simple announcements, simple conferencing (with no enhanced features), and script-based IVR through the invocation of VoiceXML.  Netann is not a general purpose media server control language and cannot support, for example, unscripted (mid-call) IVR or enhanced conferencing.

	Note.6
	These are not specified in 3GPP specs but do not conflict with 3GPP specs, and are sometimes debated as a possible requirement for the MRF/MRFC

	Note.7
	A media server does not use SIP for signaling so this is not applicable.

	Note.8
	Media servers don't generate CDRs because they are not in the signaling plan and so have no knowledge of the call.  Rather they return to the AS all the media-related information that the AS needs for charging, and the AS includes this information in the CDR if designed.

	Note.9
	P-headers related to signaling so are not carried in SIP control interfaces between the AS/S-CSCF and MS. The AS and S-CSCF will of course support P-headers on their SIP signaling interfaces.  

	Note.10
	A media server does of course support outgoing non-initial INVITEs for use with the SIP Session Timer.

	Note.11
	CCXML is a scripted language for service creation, call control, and network signaling; by intent it does not provide media processing.  CCXML can, however, make use of VoiceXML (without its call control) and/or mid-call XML media server control languages (e.g., MSML) to perform the media processing that a CCXML-based application needs.  So CCXML itself can't be run in a media server, but an AS running CCXML can make use a media server.

	Note.12
	Early media is a signaling feature, not a media processing feature, so media servers don't directly it.  The S-CSCF or AS will perform the early media signaling.  (For example, to a MS playing an early media announcement is just playing out an announcement file to RTP; it is the S-CSCF's or AS's signaling that makes the MS's RTP output into early media.)


Analysis of the Table
Similarities and Differences
Comparing the four columns in Table 1, and looking for patterns in the similarities and differences, yields the following:
	H.248 media server 
   = MRFP
	they are the same

	SIP media server 
   ≠ MRF
	they aren't the same: the SIP media server is a subset of the MRF, and the SIP media server control interface is a subset of Mr

	H.248 media server role 
   = SIP media server role
	they are the same

	H.248 media server functionality
   ≈ SIP media server functionality
	they are effectively the same

	H.248 media server syntax 
   ≠ SIP media server syntax
	they are quite different, as would be expected


Full vs. Profile MRF and MRFC

Diagram 2 below shows the full MRF, MRFC, and 3GPP SIP, compared with their media server subsets:  
· On the left is the current situation in IMS described above: although the MRFP matches the H.248 media server, the MRF and MRFC don't match the SIP media server.  

· On the right is situation with the proposed profile of the MRF/Mr and MRFC/Mr: the MRF/Mr subset (and opaque extensions) matches the SIP media server, and the MRFC/Mr subset (and opaque extensions) matches the SIP media server top layer as well.

Appendix A provides an expansion of Diagram 2 into all the valid combinations of components.
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Diagram 2: Media Server Profiles

Notes to Diagram 2:

MRF(MS) 
Media server subset of MRF

MRFC(MS) 
Media server subset of MRFC

SIP(3G) 
3GPP SIP

SIP(MS) 
Media server subset of SIP

Thin AS

Analysis of the differences between the MRF and the SIP media server, and a mapping of those differences onto a decomposed architecture such as IMS, yields the conclusion that the MRF is in fact a composite component composed of two sub-components: a thin SIP application server and a SIP media server.  In other words:

MRF = Thin AS + SIP Media Server
Diagram 1 below shows this decomposition.  The equivalent decomposition for the MRFC is:


MRFC = Thin AS + MS SIP-H.248 Converter
where the Converter converts both SIP and its media server control languages to/from H.248.  In both cases the Thin AS represents those parts of the MRF or MRFC that are not required for media servers, and therefore the parts that the proposed profile excludes.
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Diagram 1: MRF and MRFC Decomposed
Excluded MRF/MR and MRFC/Mr Elements
Removing the rows in Table 1 where the MRF and SIP Media Server are the same yields Table 2, the list of differences between the MRF and the SIP media server.  All of these differences are cases where some element of MRF/Mr is not applicable to the SIP media server; and they also apply to the MRFC/Mr.  All of these elements are excluded from, and therefore define, the media server subset of MRF/Mr and MRFC/Mr.
	MRF
	SIP Media Server

	Roles are media processing as a half-slave/half-autonomous device, a signaling interface, and charging
	(NOT SAME: Role is media processing as a slave device

	
	

	Peer of AS and S-CSCF
	(NOT SAME: Slave of AS and S‑CSCF

	Signaling interface using SIP
	(NOT SAME: Control interface using SIP

	
	

	SIP 3GPP P-header extensions (RFC 3455) can be used on Mr
	(NOT SAME: not supported

	SIP preconditions (RFC 3312)
	(NOT SAME: not supported

	SIP early media
	(NOT SAME: not supported

	SIP incoming INVITEs directly from UE or MGCF
	(NOT SAME: not supported

	SIP incoming REFER
	(NOT SAME: not supported

	SIP outgoing initial INVITEs 
	(NOT SAME: not supported

	SIP outgoing REFER 
	(NOT SAME: not supported

	SIP forked requests, handling of
	(NOT SAME: not supported

	
	

	Netann on Mr – for IVR through full VoiceXML
	(NOT SAME: VoiceXML call control not supported

	CCXML invoked by syntax similar to Netann
	(NOT SAME: not supported

	
	

	Generates CDRs for charging
	(NOT SAME: not supported

	Charging interface (RADIUS, DIAMETER)
	(NOT SAME: not supported


Table 2: MRF vs. SIP Media Server Differences
Proposed Media Server Profile

The proposed profile is composed of three parts: a subset of MRF and MRFC, a subset of Mr, and opaque extensions to Mr.
Subset of MRF and MRFC

The items from Table 2 that apply to MRF and MRFC functionality are those that are excluded in order to create the proposed subset of MRF and MRFC:
· Non-media processing parts of VoiceXML (e.g., call control and database lookups)

· CCXML

· CDR generation
· Charging interface
The proposed subset applies equally to the SIP and H.248 media server cases.
Subset of Mr

The items from Table 2 that apply to the Mr reference point are those that are excluded in order to create the proposed subset of Mr:
· SIP used for network signaling
· SIP used for direct communication with components other than AS or S-CSCF

· SIP 3GPP P-Headers

· SIP preconditions

· SIP early media

· SIP outgoing initial INVITEs
· SIP incoming or outgoing REFERs

· SIP forked requests, handling of
Here again, the proposed subset applies to both the SIP and H.248 media servers cases.

Opaque Extensions to Mr for Media Servers

SIP by itself -- just like H.248 without any packages -- is not sufficient to provide control of media processing.  The following opaque extensions to Mr are proposed in order to allow SIP to be used as a media server control interface for both SIP and H.248 media servers:
· Netann / RFC 4240, which is a Request-URI syntax (see Note.5 in Table 1 above)
· Mid-call XML, carried in SIP INFO or a TCP/IP pipe (e.g., MSML) (see Note.3 in Table 1 above)
Netann and mid-call XML (e.g., MSML) languages have been widely used in the industry for about 5 years and 3 years, respectively.

These extensions in no way modify Mr, they merely extend it by defining things that are purposely left undefined by SIP, viz. the syntax of the user part of the R-URI and the syntax of SIP INFO message bodies, and by TCP/IP, viz. what payload is carried inside.
Optionality for Opaque Extensions
It is proposed that the profile specify the following mandatory/optional rules 

· The MRF or MRFC must support either one, or both, or (a) Netann and (b) mid-call XML (e.g., MSML).
· If the MRF or MRFC supports Netann, it must support at least one of its three parts: simple announcements, simple conferencing, and scripted IVR through VoiceXML without call control.
· If the MRF or MRFC supports mid-call XML (e.g., MSML) it must conform to the package rules specified by the XML language.  (MSML already specifies packages and rules for them.)
References
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Appendix A: Component Combinations
This section shows all the combinations of the components involved with media processing in IMS, namely AS, S-CSCF, MRF, MRFC, and MRFP.  The section is intended as a reference for future discussions.
The combinations proposed by this contribution are labeled "Media Server Profile of ..." and have a thick box around them.  The other combinations are valid in IMS but do not relate to media servers.
Notes to diagrams:
· It appears likely that both direct AS–MRF(C) and indirect AS–S-CSCF–MRF(C) chains may be used for media server control, so these have both been shown below.

· H.248: The MRFC can be either standalone (a SIP to/from H.248 protocol converter) or integrated into the AS or S-CSCF; both types have been shown below.
· SIP: Scripts for a mid-call XML SIP media server control language (e.g., MSML) can be carried either in SIP INFO (as is widely deployed today) or a SIP-negotiated TCP/IP pipe (as the IETF prefers and as will be done in the future).  Both types have been shown below, as "In-line" and "TCP/IP Pipe".
Legend for diagrams:
MRF(MS) 
Media server subset of MRF

MRFC(MS) 
Media server subset of MRFC

SIP(3G) 
3GPP SIP

SIP(MS) 
Media server subset of SIP

...

Indicates multiple instances (of MRFs or MRFPs)
H.248 Media Server

Standalone MRFC

Full MRFC

AS ————————SIP(3G)———————— MRFC ——H.248—— MRFP...
AS ——SIP(3G)—— S-CSCF ——SIP(3G)—— MRFC ——H.248—— MRFP...
Media Server Profile of MRFC
AS ————————SIP(MS)———————— MRFC(MS) ——H.248—— MRFP...
AS ——SIP(MS)—— S-CSCF ——SIP(MS)—— MRFC(MS) ——H.248—— MRFP...
Integrated MRFC

Full MRFC

AS+MRFC ————————H.248———————— MRFP...   **
AS ——SIP(3G)—— S-CSCF+MRFC ——H.248—— MRFP...

Media Server Profile of MRFC
AS+MRFC ————————H.248———————— MRFP...   **
AS ——SIP(MS)—— S-CSCF+MRFC ——H.248—— MRFP...

** = These are the same.

SIP Media Server

In-line Control

Full MRF

AS ————————SIP(3G)———————— MRF...
AS ——SIP(3G)—— S-CSCF ——SIP(3G)—— MRF...

Media Server Profile of MRF
AS ————————SIP(MS)———————— MRF(MS)...
AS ——SIP(MS)—— S-CSCF ——SIP(MS)—— MRF(MS)...

TCP/IP Pipe Control

Full MRF

AS ————————SIP(3G)———————— MRF...
   \——————————TCP/IP————————/

AS ——SIP(3G)—— S-CSCF ——SIP(3G)—— MRF...

   \——————————TCP/IP————————/

Media Server Profile of MRF
AS ————————SIP(MS)———————— MRF(MS)...
   \——————​——————TCP/IP———————/

AS ——SIP(MS)—— S-CSCF ——SIP(MS)—— MRF(MS)...

   \————————————TCP/IP———————/
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