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Introduction

At the last meeting CT4#53, CT4 has received the LS C4-111345 on "Interface requirements between ATCF and ATGW" from SA2 asking CT4 to update their corresponding specifications if it is determined that additional protocol extensions are needed to the existing reference point between the ATGW and ATCF depending on their placement. CT4 agreed to postpone the issue to allow more time for investigations.

In the mean time, SA2 has agreed the Rel-10 CR S2-113498 against TS 23.237 restricting the possible locations of ATCF and ATGW:

· The ATCF may be co-located with one of the existing functional entities within the serving network (i.e. P-CSCF or IBCF).

· Depending on placement of the ATCF, different physical nodes may be considered for the ATGW, i.e., IMS-AGW or TrGW.
The present contribution aims to analyse to which extent the existing Iq interface (between P-CSCF and AGW) and Ix interface (between IBCF and TrGW) need to be updated to allow for a collocated ATCF and ATGW.
Review of Major Ix and Iq capabilities

In the following table major Ix and Iq capabilities are compared with an educated guess of capabilities that would be desirable for a stand-alone profile for an interface between ATCF and ATGW.
It has been assumed that a couple of basic packages relate to basic gateway operation and maintenance and are thus desirable for any gateway profile defined by 3GPP.

Mandatory capabilities of the Iq and/or the Ix interface with no sufficient justification to mandate them on an interface between ATCF and ATGW are marked with yellow.
Missing capabilities of the Iq interface are marked with light or dark blue.

Missing capabilities of the Ix interface are marked with dark blue.

	Functionality
	Current support at IMS-AGW
 (see TS 29.334)
	Current support at TrGW
(see TS 29.162)
	Required at ATGW?
(educated guess if stand-alone profile was defined)

	IP NAPT traversal (H.248.37)
	mandatory
	Not applicable
	Optional
(Does not directly relate to ATGW core functionality.

Required for CPE traversal, which is typical for fixed access)

	Generic (H.248.1, annex E.1)
	mandatory
	mandatory
	Mandatory ("basic" capability)

	Base root (H.248.1, annex E.2)
	mandatory
	mandatory
	Mandatory ("basic" capability)

	Gate management (H.248.43 Appendix I)
	mandatory
	mandatory
	Optional?

(Does not directly relate to ATGW core functionality)

	Traffic management (H.248.53)
	mandatory
	mandatory
	Optional?
(Does not directly relate to ATGW core functionality)


	IP Domain Connection (H.248.41)
	mandatory
	mandatory
	Mandatory ("basic" capability)

	Hanging Termination Detection (H.248.36)
	mandatory
	mandatory
	Mandatory ("basic" capability)

	Diffserv (H.248.52)
	mandatory
	mandatory
	Optional or Mandatory?
(Does not directly relate to ATGW core functionality)

	RTP Control Protocol Package (H.248.57)
	mandatory
	mandatory
	Mandatory

(Probably required to allow RTCP forwarding in similar manner as on Ix and Iq))

	Inactivity Timer (H.248.14)
	Optional
	Optional
	Optional ("basic" capability)

	Media Gateway Overload Control (H.248.11)
	Optional
	Optional
	Optional ("basic" capability)

	Media Gateway Resource Congestion Handling Package (H.248.10)
	Optional
	Optional
	Optional ("basic" capability)

	IP realm availability (H.248.41 Amendment 1) 
	Optional
	Optional
	Optional ("basic" capability)

	Application Data Inactivity Detection (H.248.40)
	Optional
	Optional
	Optional ("basic" capability)

	Explicit Congestion Notification  for RTP-over-UDP Support (H.248.82): Transparent forwarding of ECN packets
	Optional
	Optional
	Optional
(deployment option for entire network)

	Explicit Congestion Notification  for RTP-over-UDP Support (H.248.82):
ECN variant interworking.
	Not applicable
	Optional
	Not applicable

	Explicit Congestion Notification  for RTP-over-UDP Support (H.248.82): ECN termination
	Not applicable
	Optional
	Optional

(If transcoding is performed, ECN signalling needs to be terminated)

	Transcoding
	Not applicable
	Optional
	Optional

	IMS end-to-end media plane security
	Optional
	Optional
	Optional
(deployment option for entire network)

	IMS end-to-access edge media plane security
	Optional
	Not applicable
	Optional or not applicable?
(Does not directly relate to ATGW core functionality)

	3-termination-topology for handover
(as proposed in C4-111686)
	Not applicable
	Not applicable
	Optional 


Is Bicasting at ATGW required?

Insertion of an ATGW is mainly motivated by a reduction of interruption times during a fallback from PS to CS transmission of speech (see TR 23.856).

In the CS domain gateways can bicast media (i.e. send media to several destinations and/or receive media from several sources) during a handover to reduce interruptions. This clause investigates if an ATGW requires a similar functionality.

From TS 29.237, Figure 6.3.2.1.9.1-1 (PS to CS Access Transfer when using ATCF enhancements and media anchored):
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1.
Interaction between UE, RAN, MME/SGSN and MSC Server as specified in TS 23.216 [10]. The following step is triggered after the MSC Server has received the PS to CS request from the MME / SGSN and has allocated resources in the RAN.

…

The reconfiguration of the ATGW happens in parallel with a reconfiguration of radio bearers that will lead to an interruption of the media. TR 23.856 estimates that such a reconfiguration may typically take 100 msec and TR 25.913 requires that it takes below 300 msec.

So an interruption can not be avoided. If the reconfiguration of the MGW takes below 100 msec, bicasting would not bring any additional gain. This assumption appears to be realistic.
Thus, bicasting at an ATGW is unlikely to reduce the unavoidable interruption time due to radio bearer reconfigurations. 
Conclusions

A number of packages, which are mandated to be supported at the Iq and Ix interface, do not directly relate to specific functionality of an ATGW or generic functionality desired for any gateway.  Probably some of these packages would be optional or even omitted in a stand-alone profile for the interface between the ATCF and ATGW. However, it is not feasible to define such a stand-alone profile in the Rel-10 timeframe required by SA2.
As a compromise, it is suggested that:

· On stage 2 level, functionality only relating to the ATCF and ATGW, or only relating to IMS-ALG/AGW or IBCF/TrGW should be clearly identified.
· Discussions if such distinctions are also possible on stage 3 level are invited.

On the Iq interface, the following new functionality is required to support a collocated ATCF and ATGW:
· Transcoding

· ECN Termination

· Possibly 3-way topology for handover, but no bicasting.

On the Ix interface, the following new functionality is required to support a collocated ATCF and ATGW:

· Possibly 3-way topology for handover, but no bicasting.

Bicasting at an ATGW is unlikely to reduce the unavoidable interruption time due to radio bearer reconfigurations.
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