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1 Introduction
At the MMTel ad-hoc meeting it was asked for clarification on why SA4 should specify codecs for media gateways, ‎[1]. This contribution gives some clarification on this issue.
2 Flexibility is important for the terminal
It should be clear that the MTSI-MHI TS will include lots of flexibility for how to set up sessions and for how the clients may operate. This flexibility is required for several reasons:
· For natural reasons, MTSI includes several different media components. A session may include any combination of speech, video and text. It is up to the users to decide what media they want to use. A certain amount of flexibility is therefore required in this “dimension”.

· In order to be successful, MTSI needs to work sufficiently well on many different systems and access types, including, but not limited to, HSPA, DCH bearers, EDGE and TISPAN. Cellular IP systems are typically bit rate or interference limited. Land-line IP systems, on the other hand, are either bit rate or packet rate limited. To make things worse, land-line IP systems are typically bit rate limited when the majority of packet sizes are large and packet rate limited when most of the packet sizes are small.

These systems and access types have been designed for different purposes and based on different design constraints. Thereby, different systems and access types have different capabilities and put different requirements on the service and media handling. To make MTSI work well on all these systems, and to be able to optimize the performance for the most important combinations and call scenarios, a certain amount of flexibility is required.

· Backwards compatible with legacy circuit switched systems is important. Tandem coding should preferably also be avoided whenever possible. It is important that media gateways have some flexibility to allow for optimizing both the circuit switched side and the packet switched side.
· Different operators want to operate their system in different ways. An operator may even want to operate different parts of their network in different ways. How they choose to operate their system depends on many factors. Some examples are: available spectrum, subscriber base in the current area, area being covered (hot spots, suburbs, rural areas), offered services, current cell load and operational targets for FER, delays, percentage of blocked calls etc. MTSI needs to be flexible enough to allow for different operational variants.

For CS, AMR has shown that it is beneficial to be able to adapt the speech codec and channel codec bit rates in order to handle different operating conditions. For VoIP, it is also possible to adapt in the delay “dimension” by using different variants of frame aggregation and application layer redundancy.
· The optimization of a CS system is often done by optimizing them on a per-link basis. Optimizing on a per-link basis works well also for the end-to-end performance if one only has one system to consider or when the systems that one have to consider are few and well-defined. For MTSI, since it has to work well on several different systems, optimizing too much for one specific system may work quite poorly for the other system. For example: if one add redundancy because the TISPAN link has quite a lot of packet losses, then this might be quite bad for the EDGE system, if the EDGE system has no or little room for redundancy.
· The scheduler in HSDPA is a crucial component for both the capacity and the quality. Internal studies have shown that the performance, both with respect to capacity and quality, is very different for different schedulers. Figure 1 and Figure 2 show two examples of packet loss rates for different UEs and for different load levels. Since the scheduler is not standardized it is hard, or even impossible, to know in advance if the end-to-end performance will be acceptable or not. Flexibility is therefore important for the UE in order to adapt to different schedulers. It can be expected that the media gateway does not need the same amount of flexibility.
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Figure 1. End-to-end packet loss rates for different users and different load levels when a max-CQI scheduler is used. The load level is normalized with respect to maximum capacity of UTRAN CS.
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Figure 2. End-to-end packet loss rates for different users and different load levels when a round-robin scheduler is used. The load level is normalized with respect to maximum capacity of UTRAN CS.
Multimedia services over IP in general have a lot of built-in flexibility, mainly because it uses IP as a transport layer. It is important that we maintain these flexibilities in the clients because the flexibility is needed to enable optimizing the end-to-end performance for different operating conditions and call scenarios. A quite large requirement space is therefore needed for the clients.
The media gateway however experience only about half of the problem, the uplink. It is therefore possible to have a smaller requirement space for the media gateway.
3 Advantages with specifying the media gateway
3.1 Phased development

By specifying some variants as mandatory and other as optional it becomes possible to do the development in phases. The first phase would then focus on implementing the mandatory features. The second phase would then focus on implementing the most desirable of the optional variants. Subsequent phases would then work on adding more and more of the optional variants.
3.2 Fast deployment
The phased development is required in order to develop products rapidly and place them on the market. The first versions of the products will probably only support the mandatory variants while future product versions will incorporate more and more variants.
3.3 Guaranteeing interoperability

Due to the large amount of variants that are possible, it is hard to achieve and ensure proper interoperability if different vendors implement different variants. This is especially important for the first versions of the products since one can expect that most vendors will only implement a subset of the variants. If no variants are mandatory, then one can expect that different vendors choose to implement different variants and the more variants there are, the less likely it becomes for different vendors to choose to implement the same variants.

To guarantee at least some level of interoperability, some variants must be specified as mandatory and other variants may be left as optional.

In fact, the more variants that are possible, the more important it becomes to specify some variants as mandatory in order to ensure at least a rudimentary level of interoperability between products for different vendors.
It should however be noted that guaranteed interoperability or optimizing the performance for one specific scenario does not preclude allowing for a great deal of flexibility. Session definition with SDP enables both these things because it is possible to define some media variants (=RTP Payload Types) that guarantee interoperability and other media variants that allows for, for example, optimizing the performance in different ways.
4 Conclusion
There are many reasons for why there must be a quite large amount of flexibility in MTSI-MHI and why at least the terminals have to support many different variants. The requirement space thus has to be quite large for the terminals.

For the media gateway, it is however possible to have a smaller requirement space. The smaller requirement space would enable rapid development and deployment. To ensure interoperability between products from different vendors, the specification needs to outline at least a few variants as mandatory.
It is Ericsson’s opinion that it is beneficial for the Multimedia Telephony service if at least a few variants are specified as mandatory while other variants can be specified as optional.
5 Proposal

3GPP/SA4 should specify at least a rudimentary set of media handling variants (codecs, codec configurations, payload formats, frame encapsulation schemes, etc) for the MTSI media gateways. It should be clearly specified what is mandatory and what is optional. Adopt the TS text attached. The proposed TS text has been copied from ‎[2], except for a few editorial changes and corrected references.
It should be noted that this text outlines the minimum requirements.
6 References
[1] S4-060359, Report from SA4 Ad-Hoc Meeting #1 on MMTel.
[2] S4-AHM006, Proposal for Voice Codec Specification for MTSI Media Gateways.
--- Start change 1 ---

5.2
Codecs

5.2.1
Speech

5.2.1.2
Media gateways

MTSI media gateways offering speech communication shall support

· AMR speech codec [12][13][14][15] and source controlled rate operation [31].

· Operating according to the UMTS_AMR_2 codec type with the Config-NB-Code 1 configuration as defined in [26].

MTSI media gateways should also support the other codec types and configurations as defined in [26].

When transmitting, the media gateway shall be able of changing codec mode at every other frame, e.g. like UMTS_AMR_2 [26], and shall be able to change codec modes to neighboring modes. The media gateway should be capable of changing codec mode every frame and to any codec mode within the defined mode subset. When receiving, the media gateway shall allow codec mode changes at any frame to any codec mode within the codec mode subset.

MTSI media gateways offering wideband speech communication at 16 kHz sampling frequency shall support

· AMR wideband codec ‎[16]‎[17]‎[18]‎[19] and source controlled rate operation ‎[32].
· Operating according to the UMTS_AMR_WB codec type with the Config-WB-code 0 configuration as defined in [26].

MTSI media gateways offering wideband speech communication at 16 kHz sampling frequency should also support the other codec types and configurations as defined in [26].
When transmitting, the media gateway shall be able of changing codec mode at every other frame, e.g. like UMTS_AMR_WB [26], and shall be able to change codec modes to neighboring modes. The media gateway should be capable of changing codec mode every frame and to any codec mode within the defined mode subset. When receiving, the media gateway shall allow codec mode changes at any frame to any mode within the codec mode subset.

--- End change 1 ---

--- Start change 2 ---

5.3
RTP payload formats

5.3.1
Speech

5.3.1.1
Payload format

5.3.1.3
Media gateways

MTSI media gateways shall support the bandwidth efficient payload format and should support the octet-aligned payload format.

An MTSI media gateway should encapsulated 1 speech frame per RTP packet. An MTSI media gateway should send between 1 and 4 speech frames encapsulated in each RTP packet. An MTSI media gateway capable of transmitting redundant media according to Section 8, should send between 0 and 4 new speech frames and between 0 and 8 redundant speech frames in a RTP packet.

In case the MTSI media gateway is aware of its own access technology, then the parameters defined in Table 5.2 should be used during the session, unless the remote side does prevent it.

In case the MTSI media gateway is not aware of its own access technology, then the 1 speech frame should be encapsulated per RTP packet and the media gateway shall be capable of receiving up to 4 speech frames per RTP packet, i.e. ptime:20 and maxptime:80, unless the remote side does prevent it.

Table 5.2: Default encapsulation parameters (to be used as defined above).

	Access technology
	Encapsulate
	ptime
	maxptime

	HSPA
	1 speech frame per RTP packet
	20
	80

	EDGE
	2 speech frames per RTP packet
	40
	80

	GAN
	1-12 speech frames per RTP packet
	between 20 and 80
	240


Editor’s note:
The following issues are TBD: codec mode changes; redundancy; when to use the bandwidth-efficient and when to use the octet-aligned payload format; and how to use the in-band channel for signaling codec mode changes
For all access technologies, the bandwidth-efficient payload format should be used if all parties support it. The SDP offer shall include an RTP payload type where octet-align=0 is defined or where octet-align is not specified and should include another RTP payload type with octet-align=1. MTSI media gateways offering wide-band speech shall offer these parameters and parameter settings also for the RTP payload types used for wide-band speech.

For all access technologies, codec mode changes should be performed every other frame, if the session setup concludes that all terminals and media gateways in the session supports codec mode change restrictions.

Editor’s note: The support of codec mode change restrictions is one of the clarifications that are introduced in the new version of the AMR payload format.
MTSI media gateways should support redundancy according to section 8. MTSI media gateways used for the Generic Access technology shall support redundancy according to section 8.

--- End change 2 ---

--- Start change 3 ---

6.3.2
SDP usage
Editor’s note: TBA.

--- End change 3 ---

