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* * * First Change * * * *

1
Scope

The present document describes the protocol to be used on the IMS Application Level Gateway (ALG)  – IMS Access Gateway (IMS-AGW) interface. The basis for this protocol is the H.248 protocol as specified in ITU-T. The IMS architecture is described in 3GPP TS 23.228 [2]. The underlying reference model and stage 2 information is described in Annex G of 3GPP TS 23.228 [2] and in 3GPP TS 23.334 [23]. 
This specification describes the application of H.248 on the Iq interface (see Figure 1). Required extensions use the H.248 standard extension mechanism. In addition certain aspects of the base protocol H.248 are not needed for this interface and thus excluded by this profile.
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Figure 1: Reference model for IMS access

The reference model for the IMS-ALG and the IMS-AGW supporting the ATCF/ATGW function is shown in Figure 1a below. 
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Figure 1a:  Reference model for IMS-ALG/IMS-AGW with ATCF/ATGW function
See 3GPP TS 23.237 [x] subclause 5.2 for a comprehensive description of the reference model.

* * * Next Change * * * *

2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
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ITU-T Recommendation X.690 (11/2008): "ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)".
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3GPP TS 23.237: "IP Multimedia subsystem (IMS) Service Continuity; Stage 2".

* * * Next Change * * * *

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Address: term used for "network address" (IP address)

Port: term used for "transport port" (L4 port).

Transcoding: transcoding in general is the translation from one type of encoded media format to another different media format, e.g. G.711 A-law to μ-law or vice versa, G.729 to AMR with 4.75 rate.

NOTE 1:
The definition of "transcoding" is according clause 3.10/ITU-T Recommendation V.152 [23].

NOTE 2:
Transcoding belongs to the category of "media aware" IP-to-IP interworking.

Transport Address: term used for the combination of a Network Address and a Transport Port.
* * * Next Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [1] apply, with the following additions. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ABNF
Augmented Backus-Naur Form
ATCF
Access Transfer Control Function

ATGW
Access Transfer Gateway
DSCP
Differentiated Service Code Point

ECN
Explicit Congestion Notification
IMS-AGW
IMS Access Gateway

IMS-ALG
IMS Application Level Gateway
IP
Internet Protocol

LD
Local Descriptor (H.248 protocol element)

MG
Media Gateway

MGC
Media Gateway Controller

NA
Not Applicable

NAPT
Network Address and Port Translation

NAPT-PT
NAPT and Protocol Translation

NAT
Network Address Translation

RD
Remote Descriptor (H.248 protocol element)

RTCP
RTP Control Protocol

SCTP
Stream Control Transport Protocol 

SRVCC
Single Radio Voice Call Continuity

ToS
Type-of-Service

TISPAN
Telecommunications and Internet converged Services and Protocols for Advanced Networking

* * * Next Change * * * *

5.2
Summary

This Profile describes the minimum mandatory settings and procedures required to fulfil the requirements of the Iq interface (see 3GPP TS 23.334 [23]):

-
allocation and translation of IP addresses and port numbers (NA(P)T and NA(P)T-PT);

-
opening and closing gates (i.e. packets filtering depending on "IP address / port");

-
remote NA(P)T traversal;

-
policing of incoming traffic;

-
QoS packet marking for outgoing traffic;

-
IP realm/domain indication;

-
Hanging termination detection;

-
RTCP handling;

-
Explicit Congestion Notification support;
and when ATCF/ATGW is supported:
-
handover of bearer connections between PS and CS access networks;
-
IP version interworking;
-
audio transcoding.

In addition, optional settings and procedures are described which fulfil optional features and where supported, the minimum mandatory settings within the optional procedures and packages are identified that must be supported in order to support that feature.

"Optional" or "O" means that it is optional for either the sender or the receiver to implement an element. If the receiving entity receives an optional element that it has not implemented it should send an Error Code (e.g. 445 "Unsupported or Unknown Property", 501"Not Implemented", etc.). "Mandatory" or "M" means that it is mandatory for the receiver to implement an element. Whether it is mandatory for the sender to implement depends on specific functions; detail of whether elements of the core protocol are mandatory to be sent are defined in the stage 2 procedures, stage 3 procedures and/or the descriptions of individual packages. 

The setting or modification of elements described in the profile under the heading "Used in Command" has the meaning that the property can be set/modified with that command. The property may be present in other commands (in order to preserve its value in accordance with ITU-T Recommendation H.248.1 [10]) when those commands are used for other procedures that affect the same descriptor.
* * * Next Change * * * *

5.4
Connection model

Table 5.4.1: Connection Model

	Maximum number of contexts:
	Provisioned

	Maximum number of terminations per context:
	3

	Allowed terminations type combinations:
	(IP,IP);
(IP,IP,IP) (NOTE) 

	NOTE: 
This is only a temporary context configuration, occurring during bearer access transfer phase (between PS to CS access networks or vice versa).


* * * Next Change * * * *

5.5
Context attributes

Table 5.5.1: Context Attributes

	Context Attribute
	Supported
	Values Supported

	Topology
	Yes (NOTE 1)
	See clause 5.7.9

	Priority Indicator
	No (NOTE 2)
	

	Emergency Indicator
	Yes
	YES/NO

	IEPS Indicator
	No
	NA

	ContextAttribute Descriptor
	No
	NA

	ContextIdList Parameter
	No
	NA

	AND/OR Context Attribute
	No
	NA

	NOTE 1: 
Stream ID in Topology Descriptor shall not be supported (because only used for SRVCC service support, which is a monomedia type of call (“voice call”).
NOTE 2: 
This Context Attribute parameter is allowed in ETSI TISPAN Ia Profile version 3.


* * * Next Change * * * *

5.7.2.1
LocalControl Descriptor

Table 5.7.2.1.1: Local Control Descriptor

	
	Termination Type
	Stream Type

	ReserveGroup used:
	No
	NA
	NA

	ReserveValue used:
	Yes
	IP
	Audio, Video (NOTE)

	NOTE: 
The value of the H.248 Stream Type is given here by the SDP “m=” line element media type (in contrast to the SDP “m=” line element transport protocol in Table 5.7.2.1.2). Usage of ReserveValue implies thus media type aware Local and Remote Descriptors.


Table 5.7.2.1.2: Allowed Stream Modes

	Termination Type
	Stream Type
	Allowed StreamMode Values

	IP
	RTP/AVP
	SendOnly, RecvOnly, SendRecv, Inactive

	
	RTP/SAVP
	SendOnly, RecvOnly, SendRecv, Inactive

	
	RTP/AVPF
	SendOnly, RecvOnly, SendRecv, Inactive

	
	RTP/SAVPF
	SendOnly, RecvOnly, SendRecv, Inactive

	
	TCP
	SendRecv, Inactive

	
	TCP/MSRP 
	SendRecv, Inactive

	
	UDPTL
	SendRecv, Inactive

	
	UDP
	SendOnly, RecvOnly, SendRecv, Inactive


* * * Next Change * * * *

5.7.9
Topology descriptor

Table 5.7.9.1: Topology Descriptor

	Allowed triples:
	(T1, T2, isolate)

(T1, T2, bothway)

	NOTE: 
The Topology Descriptor shall be supported by the MGW and MGC for handover only, when PS-to-CS access transfer is supported.


* * * Next Change * * * *

5.8.9
Manipulating and auditing context attributes

Table 5.8.9.1: Manipulating and auditing context attributes

	Context Attributes Manipulated:
	Emergency, Topology

	Context Attributes Audited:
	None


* * * Next Change * * * *

5.16
Optional support of SDP and Annex C information elements

Specifies what SDP attributes and Annex C information elements may be supported.

Table 5.16.1: Optional Annex C and SDP information elements
	Information Element
	Annex C Support
	SDP Support

	a-line
	"SDP_A "
	1) Application "RTCP transport address control":

The attribute "a=rtcp" line may either contain (a=rtcp: <port>) or (a=rtcp: <port> <network type> <address type> <connection address>) when the "a=" line is used for RTCP transport port and optionally network address transmission (see IETF RFC 3605 [21]). .

The MGC shall supply the "a=rtcp" line in the RD when non-default RTCP network address or transport port values are used by the peer media entity.

"RTCP transport address control" should be supported by MG.

2) Media related parameters in general:

The "a=" line provides the complementary information for the "m=" line with regards to a specified media type/format (e.g. an optional SDP „a=ptime" line for a particular media format).

For a dynamic RTP payload type, for each media information on the codec type shall be provided in a separate SDP "a=rtpmap"line and possibly additional SDP "a=fmtp"-line(s).

3) Application " Media interworking (transcoding)":

See "a=" line specification in (2). Media interworking is limited to audio transcoding only.
4) IMS media plane security related parameters:

The attribute "a=crypto" (see IETF RFC 4568 [29]) shall be provided for an m-line in the local and remote descriptor of an access network termination if the IMS-ALG wants that the corresponding media is encrypted, decrypted and/or integrity protected by the IMS-AGW (IMS end-to-access-edge media plane security). For each m-line, only a single "a=crypto" attribute shall be provisioned (i.e. only information related to a single crypto suite is provisioned to the IMS-AGW). The "a=crypto" attribute may contain several master keys. An IMS-AGW supporting end-to-access-edge media plane security shall support parameters within the "a=crypto" attribute in accordance with the profile in Annex of 3GPP TS 33.328 [34].

	NOTE:    Media Interworking is optional.


* * * Next Change * * * *

5.17.1
Formats and Codes

Table 5.17.1.1 shows the parameters which are required for the procedures defined in the following clauses.

The coding rules applied in ITU-T Recommendation H.248.1 [10] for the applicable coding technique shall be followed for the UMTS capability set.

The binary encoding rules which are applicable to the defined Abstract Syntaxes are the Basic Encoding Rules for Abstract Syntax Notation One, defined in ITU-T Recommendation X.690 [22].  Specifically in accordance with ITU-T Recommendation X.690 [22] section 7.3, alternative encodings based on the definite and indefinite form of length are permitted by the basic encoding rules as a sender's option. Receivers shall support both alternatives.

Unsupported values of parameters or properties may be reported by the IMS-AGW and shall be supported by the IMS-ALG as such by using H.248.1 error code #449 " Unsupported or Unknown Parameter or Property Value ". The unsupported or unknown value is included in the error text in the error descriptor.
Table 5.17.1.1: Information Elements Used in Procedures

	Signalling Object
	H.248 Descriptor
	Coding

	Alternate MGC Id 
	ServiceChange
	The MGCIdToTry parameter in ITU-T Recommendation H.248.1 [10]. 

	Available Realms
	Termination State
	According to Available Realms property in ITU-T Recommendation H.248.41 [8].

	BNC Release
	Events, ObservedEvents 
	As for the Events/ObservedEvents Descriptor in subclause E.1.2.1/ ITU-T Recommendation H.248.1 [10] "Cause"

	Cause
	ObservedEvents
	As for the ObservedEvent Parameter in subclause E.1.2.1/ ITU-T Recommendation H.248.1 [10] "General cause"

	Changed Realms
	Observed Events
	According to Observed Events Parameters for Available Realms Changed event in ITU-T Recommendation H.248.41 [8].

	Codec List
	Local Descriptor or Remote Descriptor
	<fmt list> in a single SDP m-line.
For a static RTP payload type, the codec type should be implied by the RTP payload type, if not then each codec type shall be provided in a separate SDP "a=rtpmap"-line and possibly additional SDP "a=fmtp"-line(s). 
For a dynamic RTP payload type, for each codec information on the codec type shall be provided in a separate SDP "a=rtpmap"-line and possibly additional SDP "a=fmtp"-line(s). 


	Connectivity Mode
	Local Control
	ITU-T Recommendation H.248.1 [10] Mode property.

Binary Encoding: 
Encoding as per ITU-T Recommendation H.248.1 Annex A [10] "streamMode"

Textual Encoding: 
Encoding as per ITU-T Recommendation H.248.1 Annex B [10] "streamMode".

	Context ID
	NA
	Binary Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex A.

Textual Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex B.

	Cryptographic SDES Attribute
	Local Descriptor or Remote Descriptor
	"crypto" attribute in SDP a-line as defined in IETF RFC 4568 [29], see 5.16



	Delay Variation Tolerance
	Local Control
	This is the tman/dvt property from ITU-T Recommendation H.248.53 [7].

	Diffserv Code Point
	Local Control
	Defined according to the Differentiated Services Code Point property in ITU-T Recommendation H.248.52 [12].

	Diffserv Tagging Behaviour
	Local Control
	Defined according to the Tagging Behaviour property in ITU-T Recommendation H.248.52 [12].

	ECN Enabled
	Local Descriptor or Remote Descriptor
	Defined according to the "ECN Enabled" property in 3GPP TS 29.238 Annex B [37].

	ECN Initiation Method
	Local Descriptor or Remote Descriptor
	Defined according to "Initiation Method" property in 3GPP TS 29.238 Annex B [37]. 

	Emergency Call Indication
	NA
	ITU-T Recommendation H.248.1 [3] 6.1.1 Emergency  Call Indicator Binary Encoding: Encoding as per ITU-T Recommendation H.248.1 [10] Annex A  "Emergency” context attribute

Textual Encoding: Encoding as per ITU-T Recommendation H.248.1 [10] Annex B " EmergencyToken” context attribute

	Inactivity Timer
	Events, 

Observed Events
	Defined according to Inactivity Timeout event in ITU-T Recommendation H.248.14 [11].

	IP Address
	Local Descriptor or Remote Descriptor
	<connection address> in SDP "c-line"



	IP Realm
	Local Control
	According to IP Realm Identifier property in ITU-T Recommendation H.248.41 [8].

	IP Version
	Local Descriptor or Remote Descriptor
	<address type> in SDP "c-line", see 5.15



	Latching 
	Signals 
	This is the ipnapt/latch signal in ITU-T Recommendation H.248.37 [4]. 

	Maximum Burst Size
	Local Control
	This is the tman/mbs property from ITU-T Recommendation H.248.53 [7]

	Media Inactivity Detection 
	Events, 

Observed Events
	Defined according to ipstop event in ITU-T Recommendation H.248.40 [24].

	Media Inactivity Detection Time
	Events
	As for the Event Parameter in ITU-T Recommendation H.248.40 [24] "Detection Time"

	Media Inactivity Detection Direction
	Events
	As for the Event Parameter in ITU-T Recommendation H.248.40 [24] "Direction"

	Media Type
	Local Descriptor or Remote Descriptor
	<media> in SDP m-line

"audio" or “video”  or “-“

	Overload Notification
	Events, 

ObservedEvents
	This is the chp/mgcon event from ITU-T Recommendation H.248.10 [14] or the ocp/mg_overload event from ITU-T Recommendation H.248.11 [13]. 

	Peak Data Rate 
	LocalControl
	This is the tman/pdr property from ITU-T Recommendation H.248.53 [7]. 

	Policing Required
	LocalControl
	This is the tman/pol property from ITU-T Recommendation H.248.53 [7].

	Port
	Local Descriptor or Remote Descriptor
	<port> in SDP m-line.



	Realm Availability Change
	Events, 

Observed Events
	According to Available Realms Changed event in ITU-T Recommendation H.248.41 [8].

	Reduction
	ObservedEvent Descriptor
	As for the ObserverdEventDescriptor in subclause 4.2.1/ ITU-T Recommendation H.248.10 [14] "MGCongestion".

	Remote Source Address Filtering
	Local Control
	Defined according to Remote Source Address Filtering property in ITU-T Recommendation H.248.43 [6].

	Remote Source Address Mask
	Local Control
	Defined according to Remote Source Address Mask property in ITU-T Recommendation H.248.43 [6].

	Remote Source Port Filtering
	Local Control
	Defined according to Remote Source Port Filtering property in ITU-T Recommendation H.248.43 [6].

	Remote Source Port
	Local Control
	Defined according to Remote Source Port property in ITU-T Recommendation H.248.43 [6].

	Remote Source Port Range
	Local Control
	Defined according to Remote Source Port Range property in ITU-T Recommendation H.248.43 [6].

	Reserve_Value
	Local Control
	ITU-T Recommendation H.248.1 [10] Reserve property.

Binary Encoding: 
Encoding as per ITU-T Recommendation H.248.1 Annex A [10] "reserveValue"

Textual Encoding: 
Encoding as per ITU-T Recommendation H.248.1 Annex B "reservedValueMode".

	ROOT Properties
	Termination State
	The properties  in subclause E.2.1/ ITU-T Recommendation H.248.1 [10] 

	RTCP allocation
	Local Control
	Defined according to RTCP Allocation Specific Behaviour 

  property in ITU-T Recommendation H.248.57 [5].

	RtcpbwRR
	Local Descriptor or Remote Descriptor
	<bandwidth> in SDP "b:RR"-line. see 5.15



	RtcpbwRS


	Local Descriptor or Remote Descriptor
	<bandwidth> in SDP "b:RS"-line. see 5.15



	Rtpbw
	Local Descriptor or Remote Descriptor
	<bandwidth> in SDP "b:AS"-line. see 5.15



	RTPpayload
	Local Descriptor or Remote Descriptor
	<fmt list> in SDP m-line. This may be set to CHOOSE ($) in a LD sent from the IMS-ALG toward the IMS-AGW. 



	Stream Number
	Stream
	Encoding as per ITU-T Recommendation H.248.1 Annex B [10] "Stream"/"ST". 

For a single stream, this may be omitted by the IMS-ALG.

	Sustainable Data Rate
	Local Control
	This is the tman/sdr property from ITU-T Recommendation H.248.53 [7].

	Termination heartbeat
	Events

ObservedEvents
	As per Termination Heartbeat defined in ITU-T Recommendation H.248.36 [9] Clause 5.2.1.

	Termination ID
	NA
	Binary Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex A.

Textual Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex B.

	Transaction ID
	NA
	Binary Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex A.

Textual Encoding: 
As per ITU-T Recommendation H.248.1 [10] Annex B.

	Transport
	Local Descriptor or Remote Descriptor
	<transport> in SDP m-line, see 5.15




* * * Next Change * * * *

5.17.2.1 
General

This section describes the various call related procedures performed by the IMS-AGW, which are listed in table 5.17.2.1.1 

Table 5.17.2.1.1: IMS-AGW Call Related Procedures

	Transaction defined in 3GPP TS 23.334 [23]
	Supported
	Comment

	Reserve AGW Connection Point
	Mandatory
	See 5.17.2.2

	Configure AGW Connection Point
	Mandatory
	See 5.17.2.3

	Reserve and Configure AGW Connection Point
	Mandatory
	See 5.17.2.4

	Release AGW Termination
	Mandatory
	See 5.17.2.5

	Termination Heartbeat Indication
	Mandatory
	See 5.17.2.6

	IP Bearer Released
	Mandatory
	See 5.17.2.7

	Media Inactivity Notification
	Optional
	See 5.17.2.8

	Change Through Connection
	Mandatory
	See 5.17.2.9

	Change Flow Direction
	Optional
	See 5.17.2.10. 


* * * Next Change * * * *

5.17.2.x
Change Flow Direction
The IMS-ALG sends an ADD or a MODIFY request command as in Table 5.17.2.x.1.
5.17.2.x.1
Change Flow Direction
	Address Information
	Control information
	Bearer information

	
	Transaction ID = x

If Context Requested:

    Context ID = $

If Context Provided:

   Context ID = c1

If Termination Requested:

    Termination ID = $

If Termination Provided:

   Termination ID = T1

Connection Configuration = 


(TerminationID= x1,

TerminationID=x2, 

[type = x]),…

	


The IMS-AGW responds as in Table 5.17.2.x.2.

5.17.2.x.2
Change Flow Direction Acknowledge
	Address Information
	Control information
	Bearer information

	
	Transaction ID = x

Context ID = C1

Termination ID = T1
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