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Introduction
Support for ALTC was introduced in the IMS Access Gateway with 3GPP Rel-12 in 2014-11. The selected, rudimentary stage 3 approach was considered to be a transient solution as long as H.248 extensions are not available for a more enhanced protocol solution. ITU-T SG16 did finalize such extensions at their last Plenary meeting: the availability of revised H.248.41 and new H.248.96 would allow to replace the current interim stage 3 solution by a more suited H.248 context configuration than currently defined for 29.334 since Rel-12. 
ITU-T work item “H.Sup.ALTC” provides the documentation about the discussion of various candidate solutions for support of alternate IP connectivity in H.248 gateways. Two alternatives are identified by the latest draft ITU-T H.Sup.ALTC.
Overview of solutions
ITU-T H.Sup.ALTC (latest draft = http://www.itu.int/md/meetingdoc.asp?lang=en&parent=T13-SG16-160523-TD-WP1-0343 ) evaluates following six methods:
	H.248 solution option
	Comment

	M1: two Context model
	not considered for 3GPP

	M2: two Termination model
	selected for 3GPP Rel-12

	M3: two Stream model
	not considered for 3GPP

	M4: two media groups model
	alternative enhancement vs Rel-12

	M5: two Stream Groups model
	alternative enhancement vs Rel-12

	M6: dualstack IP interface resource 
	not considered for 3GPP



H.Sup.ALTC provides an extensive discussion of all options and recommendations, which shouldn't be repeated here. Roughly, approach M2 has some deficiencies due to Termination-related protocol aspects. Approach M4 is based on the H.248.41 ipdc package version 2 and represents a pragmatic alternative such as for small lists of (simple) media configurations. Approach M5 is based on the H.248.96 mgroup package version 1 and might be an attractive alternative for H.248 profiles which support already the stream grouping capability (as here with 29.334). It has to be noted that M5 precedes M4 for H.248 profiles which would need the H.248 media grouping capability on top of ALTC ("M4 occupies media grouping for ALTC, i.e., legacy ReserveGroup-based applications wouldn't be possible").
How to proceed in 3GPP?
The ALTC work item is still open. We don't want to push to enhance the existing solution right now, rather check out any interest and support for improved H.248 ALTC support. The attachment provides a high level consideration of related stage 2 and stage 3 changes in the H.248 Iq profile for M4 and M5.
If we would enhance existing M2, then either by M4 or by M5, but not both. Thus, we would firstly need a decision about a favourized method.



Potential changes to IMS-AGW stage 2:  3GPP TS 23.334 V13.4.0 (2015-12)


* * * 1st Change * * * *
[bookmark: _Toc436935519]5.21	Alternate Connection (ALTC) Addresses Management
[bookmark: _Toc436935520]5.21.1	General
The IMS-ALG and the IMS-AGW may support the functionalities related to the support of the ALTC functionality as specified in IETF RFC 6947 [59] and 3GPP TS 24.229 [11] to support dual stack UEs. The present subclause describes the requirements for P-CSCF (IMS-ALG) and IMS-AGW when the ALTC procedures are supported.
If the IMS-ALG supports ALTC and, based on local policies, decides to insert ALTC information in the SDP offer sent to the terminating side, the IMS-ALG shall request the IMS-AGW to reserve two sets of transport addresses/resources towards the access network to enable media to traverse the IMS-AGW, one for each media line associated to ALTC information. The IMS-ALG shall request the IMS-AGW to release the transport resources reserved for the address type finally not used.
{Comment (2016-01-18): no update required.}

* * * 2nd Change * * * *
[bookmark: _Toc436935625]6.2.20	Alternate Connection (ALTC) Addresses Management
Figure 6.2.20.1 shows a message sequence chart example for a terminating session setup with a dual stack UE using the SDP attributes "altc" inserted by the IMS-ALG in the SDP offer to indicate the IP addresses for potential alternative connection addresses.


Figure 6.2.20.1: Terminating session setup with insertion of the SDP attribute "altc" by the IMS-ALG
{Comment (2016-01-18): Figure (and below description) needs to be updated, there won't be any Termination T3. Example signalling flows for M4 and M5 could be derived from H.Sup.ALTC, clause 9.2.}

Upon receipt of a session initiation request, the IMS-ALG shall extract the offerer's destination network address(es) and port number(s) from the SDP offer received from the calling party endpoint. Based on local policies, the IMS-ALG may decide to provide an alternative IP address and to insert then "altc" attributes in the SDP offer sent to the terminating side. The IMS-ALG shall then request the IMS-AGW to allocate transport resources for the terminating side (e.g. terminations T2 for IPv6 and T3 for IPv4) via two Reserve AGW Connection Point procedures, one per address type.
NOTE:	The IMS-AGW is "ALTC agnostic" and does not have any awareness about preferred and alternate IP connection resources as described in the in IETF RFC 6947 [59]. Moreover, there is not any context-internal topology between terminations T1, T2 and T3 (via the H.248 topology descriptor) defined: T1 is either implicitly interlinked with T2 or T3 dependent on the used H.248 Stream identifier values. However, such aspects are ignored due to the expected short-term aspects of the temporary context configuration with three terminations.
Based on the responses received from the IMS-AGW, the IMS-ALG shall modify the offerer's destination addresses and/or ports initially contained in the SDP offer, insert the "altc" SDP attributes carrying the preferred and alternate IP addresses and propagate the session establishment toward the terminating party.
On receipt of the SDP answer of the called party endpoint, the IMS-ALG shall pass the IP address, port and address type chosen by the called party endpoint for the session to the IMS-AGW in the Configure AGW Connection Point procedure and shall request the IMS-AGW to allocate transport resources (T1) for the calling party endpoint via the Reserve and Configure AGW Connection Point. Upon receiving the response from the IMS-AGW, the IMS-ALG shall modify the answerer's destination address(es) and/or port(s) contained in the application SDP answer and pass the information to the calling party endpoint. The IMS-ALG shall also request the IMS-AGW to release the transport resources (e.g. termination T3 with IPv4) reserved for the unused address type via the Release AGW Termination procedure.

* * * End of Changes * * * *




Potential changes to IMS-AGW stage 3:  3GPP TS 29.334 V13.3.0 (2015-12)


* * * 1st Change * * * *
[bookmark: _Toc438116857]5.4	Connection model
{IF M4 OR M5 then following change:}
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) or during the reservation of two sets of transport addresses/resources towards the access network to support the functionalities related to the Alternate Connectivity functionality (see 3GPP TS 23.334 [23]).




* * * 2nd Change * * * *
[bookmark: _Toc438116866]5.7.1	TerminationState Descriptor
{IF M5 then following change:}
Table 5.7.1.1: ServiceState property
	ServiceState property used:
	 Yes (InService/OutofService) NOTE 1, NOTE 2

	NOTE 1: 	This is restricted to the ROOT termination (for MGW audit).
NOTE 2: 	Ephemeral H.248 Terminations have a ServiceState property according to ITU-T Recommendation H.248.1 [10], but explicit usage of the TerminationState Descriptor ServiceState property is not required by this Profile. ServiceState changes can still occur, however, and can be indicated in ServiceChange Commands (i.e. this means that the value of the ServiceState property may be implicitly changed by ServiceChange procedures).



Table 5.7.1.2: EventBufferControl property
	EventBufferControl property used:
	No



Table 5.7.1.3: Group semantics property
	Group semantics property used:
	Yes

	NOTE: 	This is restricted to ephemeral H.248 Terminations used for WebRTC service and ALTC support. The property is used in conjunction with the media grouping package, see clause 5.14.3.x3.




* * * 3rd Change * * * *

[bookmark: _Toc438116894]5.14.1	Mandatory Packages
{IF M4 then following change:}
Table 5.14.1.1: Mandatory Packages
	Mandatory Packages:

	Package Name
	PackageID
	Version

	IP NAPT traversal (ITU-T Recommendation H.248.37 [4])
	ipnapt, (0x0099)
	1

	Generic (ITU-T Recommendation H.248.1 [10], annex E.1)
	g, (0x0001)
	1

	Base root (ITU-T Recommendation H.248.1 [10], annex E.2)
	root, (0x0051)
	2

	Gate management (ITU-T Recommendation H.248.43 [6], Appendix I
	gm, (0x008c)
	2

	Traffic management (ITU-T Recommendation H.248.53 [7])
	tman, (0x008d)
	1

	IP Domain Connection (ITU-T Recommendation H.248.41 [8])
	ipdc, (0x009d)
	1 or 2 (NOTE)

	Hanging Termination Detection (ITU-T Recommendation H.248.36 [9])
	hangterm, (0x0098)
	1

	Diffserv (ITU-T Recommendation H.248.52 [12])
	ds, (0x008b)
	2

	RTP Control Protocol (ITU-T Recommendation H.248.57 [5])
	rtcph, (0x00b5)
	1

	NOTE: 	Version 2 required for support of the Alternate IP Connectivity functionality.



{IF M5 then following change:}

[bookmark: _Toc438116895]5.14.2	Optional Packages
Table 5.14.2.1: Optional Packages 
	Optional Packages:

	Package Name
	PackageID
	Version
	Support dependent on:

	Inactivity Timer (ITU-T Recommendation H.248.14 [11])
	it, (0x0045)
	1
	MGC polling by MG.
Only applicable for UDP transport.

	Media Gateway Overload Control (ITU-T Recommendation H.248.11 [13])
	ocp, (0x0051)
	1
	Support of message throttling, based on rate limitation, from MGC towards MG.

	Media Gateway Resource Congestion Handling Package (see ITU-T Recommendation H.248.10 [14] )
	chp, (0x0029)
	1
	Support of message throttling, based on percentage limitation, from MGC towards MG.

	IP realm availability (ITU-T Recommendation H.248.41  Amendment 1) [8]
	ipra (0x00e0)
	1
	Support of mechanisms allowing the MGC to discover the IP realms that are available at the MG at a certain time and allowing the MG to inform the MGC about any changes in the availability of realms.

	Application Data Inactivity Detection (ITU-T Recommendation H.248.40 [24])
	adid (0x009c)
	1
	MGC requires to be explicitly informed of a cessation of an application data flow.

	Explicit Congestion Notification  for RTP-over-UDP Support (see ITU-T Recommendation H.248.82 [40])
	ecnrous (0x010b)
	1
	Support of Transparent forwarding of ECN packets

	MG Act-as STUN Server (ITU-T Recommendation H.248.50 [43])
	mgastuns (0x00c2)
	1
	Support of incoming STUN connectivity checks. 
Applicable for ICE lite and full ICE 

	Originate STUN Continuity Check (see ITU-T Recommendation H.248.50 [43])
	ostuncc (0x00c3)
	1
	Support of originating STUN connectivity checks
Only applicable for full ICE

	TCP basic connection control (ITU-T Recommendation H.248.89 [47])
	tcpbcc, (0x0115)
	1
	Support of state-aware TCP handling (TCP proxy mode) (NOTE).

	TLS basic session control (ITU-T Recommendation H.248.90 [48])
	tlsbsc, (0x0117)
	1
	Support of 
a) TCP-based media using TLS 
b) UDP-based media using DTLS,
c) SCTP-based media using DTLS (WebRTC) 

	Stream endpoint interlinkage (ITU-T Recommendation H.248.92 [49])
	seplink, (0x011b)
	1
	Support of state-aware TCP handling (TCP proxy mode) and of Forward Incoming TCP Connection Establishment Requests Indicator.

	MG located Bearer Level ALG [ITU-T Recommendation H.248.78 [56])
	mgbalg (0x011d)
	1
	Support of a bearer level application gateway (B-ALG) function for application-aware MSRP interworking.

	STUN Consent Freshness (ITU-T Recommendation H.248.50 [43])
	stnconfres(0x0120)
	1
	Support of STUN usage for consent freshness procedures.
Applicable for full ICE.

	Media Grouping (ITU-T Recommendation H.248.96 [65])
	mgroup (0x011f)
	1
	Support of WebRTC data channels 
or Alternate IP Connectivity

	SCTP basic connection control package (ITU-T Recommendation H.248.97  [66])
	sctpbcc (0x0121)
	1
	Support of WebRTC data channels: control of establishment and release of SCTP associations, and the allocation of local SCTP stream identifiers

	SCTP Re-configuration Stream reset ([ITU-T Recommendation H.248.97 [66])
	sctpreset, (0x0122)
	1
	Support of WebRTC data services: control of SCTP stream reset ("release") procedure

	NOTE:	Stateless TCP handling (i.e. TCP relay and TCP merge mode) are solely based on SDP indication (thus, package-less) according to ITU-T Recommendation H.248.84 [46], clause 13.




* * * 4th Change * * * *
[bookmark: _Toc438116903]5.14.3.7	IP Domain Connection (ipdc)
{IF M4 then following change:}
Table 5.14.3.7.1: IP domain connection package
	Properties 
	Mandatory/Optional
	Used in command
	Supported Values
	Provisioned Value

	IP Realm Identifier  (ipdc/realm, 0x009d/0x0001)
	M
	ADD, 
MODIFY (NOTE 2)
	ALL
(NOTE 1, 3)
	Yes

	Signals
	Mandatory/Optional
	Used in command
	Duration Provisioned Value

	None
	-
	-
	-

	
	Signal Parameters
	Mandatory/Optional
	Supported Values
	Duration Provisioned Value

	
	-
	-
	-
	-

	Events
	Mandatory/Optional
	Used in command

	None
	-
	-

	
	Event Parameters
	Mandatory/Optional
	Supported Values
	Provisioned Value

	
	-
	-
	-
	-

	
	ObservedEvent Parameters
	Mandatory/Optional
	Supported Values
	Provisioned Value

	
	-
	-
	-
	-

	Statistics
	Mandatory/Optional
	Used in command
	Supported Values

	None
	-
	-
	-

	Error Codes
	Mandatory/Optional

	No
	-

	NOTE 1:	If the MGC uses an IP Realm Identifier (ipdc/realm) property exceeding the maximum length limitation defined in ITU-T Recommendation H.248.41 [8], the MG shall reply with an error descriptor using error code #410: "Incorrect identifier".
NOTE 2:	The MODIFY command is listed due to the fact that subsequent Streams may be “added” by MODIFY requests in case of multi-Stream-per-Termination structures. The subsequent Streams shall then carry the same IP Realm Identifier (ipdc/realm) property value as the very first Stream.
NOTE 3:	List of two values for ALTC support.



…
[bookmark: _Toc438116907]{IF M4 then following change: ("this change might be debatable because obvious …")}
5.14.3.11	IP Realm Availability (ipra)
Table 5.14.3.11.1: IP Realm Availability Package
	Properties 
	Mandatory/Optional
	Used in command
	Supported Values
	Provisioned Value

	Available Realms, (ipra/ar, 0x00e0/0x0001)
	M
	AUDITVALUE
	ALL
(NOTE)
	Not Applicable

	Signals 
	Mandatory/Optional
	Used in command
	Duration Provisioned Value

	None
	-
	-
	-

	
	Signal Parameters
	Mandatory/Optional
	Supported Values
	Duration Provisioned Value

	
	-
	-
	-
	-

	Events
	Mandatory/Optional
	Used in command

	Available Realms Changed, (ipra/arc, 0x00e0/0x001)
	M
	MODIFY,  NOTIFY

	
	Event Parameters
	Mandatory/Optional
	Supported
Values:
	Provisioned Value

	
	-
	-
	-
	-

	
	ObservedEvent
Parameters
	Mandatory/Optional
	Supported Values
	Provisioned Value

	
	Newly Available Realms (nar, 0x0001)
	M 
	ALL
	Not applicable

	
	Newly Unavailable Realms (nur, 0x0002)
	M 
	ALL
	Not applicable

	Statistics
	Mandatory/Optional
	Used in command
	Supported Values

	None
	-
	-
	-

	Error Codes
	Mandatory/Optional

	None
	-

	NOTE 	Support of ALTC implies the availability of both IP version specific address realms behind a particular ALTC domain pair.




* * * 5th Change * * * *
[bookmark: _Toc438116919]5.14.3.23	Media Grouping (mgroup)
{IF M5 then following change:}
Table 5.14.3.23.1: Media Grouping package
	Properties 
	Mandatory/Optional
	Used in command
	Supported Values
	Provisioned Value

	Group Semantics (mgroup/groupse, 0x011f/0x0001)
	M
	ADD, MODIFY
	ALL (NOTE 1, 2) 
	-

	Stream Aggregation
(mgroup/stragg, 0x011f/0x0002)
	Not supported
	
	
	

	Stream Deaggregation
(mgroup/strdeagg, 0x011f/0x0003)
	M
	ADD, MODIFY
	ALL
	-

	Signals
	Mandatory/Optional
	Used in command
	Duration Provisioned Value

	None
	-
	-
	-

	
	Signal Parameters
	Mandatory/Optional
	Supported Values
	Duration Provisioned Value

	
	-
	-
	-
	-

	Events
	Mandatory/Optional
	Used in command

	None
	-
	-

	
	Event Parameters
	Mandatory/Optional
	Supported Values
	Provisioned Value

	
	-
	-
	-
	-

	
	ObservedEvent
Parameters
	Mandatory/Optional
	Supported Values
	Provisioned Value

	
	-
	-
	-
	-

	Statistics
	Mandatory/Optional
	Used in command
	Supported Values

	None
	-
	-
	-

	Error Codes
	Mandatory/Optional

	#489
	M

	NOTE 1:	Only Ssemantics "SCTP" is required (for e.g. WebRTC data channels).
NOTE 2:	Semantics "ANAT" is required for Alternate IP Connectivity support.




* * * End of Changes * * * *

[bookmark: _GoBack]
image1.emf
P-CSCF (IMS-ALG) IMS-AGW UE-A

3. Create outgoing termination T2

1. SDP offer (c=IP1oP1o)

2. H.248 ADD req (C=?, T=?, AddrType=IPv6, 

LAddr=?, LPort=?)

4. H.248 ADD resp (C=C1, T=T2,LAddr=IP2o,

LPort=P2o)

 

6. Create outgoingtermination T3

5. H.248 ADD req (C=C1, T=?, AddrType=IPv4, 

LAddr=?, LPort=?)

7. H.248 ADD resp (C=C1, T=T3, LAddr=IP2a, 

LPort=P2a)

 

8. Modify SDP offer 

9. SDP offer (c=IP2o P2o,a=altc:1 IP6 IP2o P2o, a=altc:2 IP4 IP2a P2a)

12. Configure outgoing termination T2

11. H.248 MOD req (C=C1, T=T2, RAddr=IP1a, 

RPort=P1a)

13. H.248 MOD resp (C=C1, T=T2)

 

17. Modify SDP answer 

18. SDP answer (c=IP2b P2b)

Reserve AGW

Connection Point

(Change Through-

Connection)

Reserve AGW

Connection Point

(Change Through-

Connection)

Configure AGW

Connection Point

(Change Through-

Connection)

10. SDP answer(c=IP1a P1a)

20. Releaseoutgoing termination T3

19. H.248 SUBreq (C=C1, T=T3)

21. H.248 SUBresp (C=C1, T=T3)

ReleaseAGW

Termination

15. Create incomingtermination T1

16. H.248 ADD resp (C=C1, T=T1, LAddr=IP2b, 

LPort=P2b, RAddr=IP1o, RPort=P1o)

 

Reserve AGWand 

Configure

Connection Point

(Change Through-

Connection)

14. H.248 ADDreq (C=C1, T=?, LAddr=?, LPort=?, 

RAddr=IP1o, RPort=P1o)


oleObject1.bin
P‑CSCF (IMS‑ALG)


IMS-AGW


UE-A


3. Create outgoing termination T2 


1. SDP offer (c=IP1o P1o)


2. H.248 ADD req (C=?, T=?, AddrType=IPv6, LAddr=?, LPort=?)


4. H.248 ADD resp (C=C1, T=T2, LAddr=IP2o, LPort=P2o)


6. Create outgoing termination T3 


5. H.248 ADD req (C=C1, T=?, AddrType=IPv4, LAddr=?, LPort=?)


7. H.248 ADD resp (C=C1, T=T3, LAddr=IP2a, LPort=P2a)


8. Modify SDP offer 


9. SDP offer (c=IP2o P2o, a=altc:1 IP6 IP2o P2o, a=altc:2 IP4 IP2a P2a)


10. SDP answer (c=IP1a P1a)


20. Release outgoing termination T3 


19. H.248 SUB req (C=C1, T=T3)


12. Configure outgoing termination T2 


11. H.248 MOD req (C=C1, T=T2, RAddr=IP1a, RPort=P1a)


13. H.248 MOD resp (C=C1, T=T2)


21. H.248 SUB resp (C=C1, T=T3)


15. Create incoming termination T1 


Release AGW Termination


17. Modify SDP answer 


18. SDP answer (c=IP2b P2b)


16. H.248 ADD resp (C=C1, T=T1, LAddr=IP2b, LPort=P2b, RAddr=IP1o, RPort=P1o)


Reserve AGW Connection Point 
(Change Through-Connection)


Reserve AGW Connection Point 
(Change Through-Connection)


Configure AGW Connection Point 
(Change Through-Connection)


Reserve AGW and Configure Connection Point 
(Change Through-Connection)


14. H.248 ADD req (C=C1, T=?, LAddr=?, LPort=?, RAddr=IP1o, RPort=P1o)



