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1 Introduction
The current version of the MTSI-MHI specification, ‎[1], defines requirements for session setup for end-to-end IP between two MTSI (VoIP) clients and for inter-working between one MTSI-VoIP client and one CS voice client. A scenario that has not been considered so far is inter-working between an MTSI-VoIP client and a generic (non-MTSI) VoIP client designed for other purposes. A VoIP client may, for example, have been developed according to 3GPP TS 26.235, ‎[2], and 26.236, ‎[3], but it may also be a VoIP client designed for TISPAN networks or for use over generic Internet.
In order to maximize the speech quality, it is important to avoid tandem coding whenever possible. Since the MTSI client is required to support all possible configurations for AMR for narrowband speech and for AMR-WB, for wideband speech, it is possible to avoid tandem coding for most or even all cases when the non-MTSI client supports AMR and AMR-WB respectively. Another important aspect is however also to maximize the capacity in the 3GPP network.
This contribution describes what the MTSI (VoIP) client can expect when inter-working with non-MTSI clients. Most or even all issues should be resolvable from the MTSI-MHI client definitions and also based on the SDP offer-answer rules. The intention is therefore mainly to clarify how the MTSI (VoIP) client should behave when inter-working with a non-MTSI VoIP client. The intention is not to define how non-MTSI VoIP clients should behave.
In general, one can say that the MTSI client should follow the quote found in “The Tao of IETF”, ‎[4]:


[image: image1]
In our case, this means that the client should be very careful with the format of the media packets it transmits, what codec modes that are used and how it is packetized into IP/UDP/RTP packets. When receiving media, it should accept almost everything that it receives.

2 Considerations at session setup and during the session
The following requirements and recommendations apply only for the case when the MTSI client receives an SDP offer from a non-MTSI client and when AMR, and possibly AMR-WB, are supported. When sending an SDP offer, the MTSI client does not know if the receiver is an MTSI client, a media gateway or a non-MTSI client and therefore has create the same SDP offer as for all other cases.
2.1 Differences that can be expected when receiving an SDP offer
The MTSI-MHI TS, ‎[1], outlines some codec configurations as preferred over other configurations. A non-MTSI client may define the same configurations as the MTSI client would do but the configurations may also be different. The non-MTSI client may also define a different preference order. The following differences can be expected:
· The supported mode set(s) may be different.
· The octet-aligned payload format may be preferred over the bandwidth-efficient payload format.

· Mode changes may work differently in the non-MTSI client. The mode-change-period, mode-change-neighbor, mode-change-capability parameters may be omitted or defined differently.

· Redundancy may work differently. The max-red parameter may be omitted or may use other values than 0, 20, 80, 160 and 220, which is mainly used in the MTSI-MHI TS.
· The preferred packetization time (ptime) and the maximum packetization time (maxptime), may be omitted or may use other values than what the SDP examples in the MTSI-MHI TS.
· The codec configurations may also be defined in a different preference order.
2.2 Considerations when creating the SDP answer

None of the configuration differences outlined in Section ‎2.1 are severe enough to prohibit inter-working between an MTSI client and a non-MTSI client. It should therefore always be possible to setup a session between an MTSI client and a non-MTSI client.

Two other important aspects are however adaptation and optimality. Adaptation is needed in order to handle congestion periods. Optimality is needed when one do not want to waste a minimum number of bits on padding. The solution to both these aspects is to choose, from the SDP offer, a configuration that allows for:

· Using codec modes from the AMR {12.2, 7.95, 5.9 and 4.75} ({12.65, 8.85, and 6.60} for wideband); and:

· Using the bandwidth efficient payload format; and:

· 1, 2 or 1-4 frames per packet depending on access type.

For example: If two mode sets are offered, {12.2, 7.95, 5.9, 4.75} and {10.2, 7.95, 5.15}, both with the bandwidth efficient payload format, then the answer should list the former mode set as preferred one since it allows for both adaptation with optimal codec modes (all except 7.95).
Another consideration is what value to use for max-red in the SDP answer. A max-red value larger than maxptime would enable sending redundant frame(s) with larger offset than what is allowed by maxptime. It would however not be allowed to send such redundant frames in the same packet as the original frame. Hence, sending redundancy with an offset larger than maxptime is not desirable, at least not if/when the non-MTSI client allows for a reasonable amount of frame aggregation.

2.3 MTSI client behaviour during media transfer
The MTSI client, of course, need to follow the definitions that are agreed in the session initiation phase. It is however likely that the session initiation will allow for operating in different ways. Whenever possible, the MTSI client should use codec modes and payload format that are optimal for the current 3GPP access type (when known).
Given the same example as in Section ‎2.2, the MTSI client should mainly use the 12.2, 5.9 and 4.75 codec modes from the {12.2, 7.95, 5.9, 4.75} mode set. The MTSI client is allowed to use the 7.95 mode but should preferably use another mode whenever possible.
The recommendation to use a format that is optimal for the 3GPP access type also applies to packetization time (ptime). The MTSI client is never allowed to exceed the maxptime defined by the non-MTSI VoIP client, but otherwise it is free to choose how many frames it wants to encapsulate in each packet and hence it can optimize for the 3GPP access type. If the access type is not known, the MTSI client should optimize for HSPA.
Similar recommendations can also be given when adapting codec mode, frame aggregation and redundancy. The MTSI client should adapt in a way that is suitable for the 3GPP access type.
3 Proposal
Adopt the attached TS text to be included in the MTSI-MHI TS.
4 References
[1] S4-AHM088, 3GPP TS 26.114 v1.2.0 IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction.
[2] 3GPP TS 26.235, Packet switched conversational multimedia applications; Default codecs.
[3] 3GPP TS 26.236, Packet switched conversational multimedia applications; Transport protocols.
[4] “The Tao of IETF: A Novice's Guide to the Internet Engineering Task Force”, http://www.ietf.org/tao.html.

--- Start of text to include in Section 12.7 (new section)---
12.7
Inter-working with non-MTSI VoIP clients
12.7.1
General
The requirements and recommendations given in this Section describes what an MTSI client can expect and how it should behave when inter-working with a VoIP client that has not been designed according to MTSI-MHI specification (this specification). These requirements are designed to maximize the likelihood that an end-to-end session, with no need for tandem coding, can be established when both clients support AMR and, when wideband is supported, AMR-WB.
A few SDP examples can be found in Annex A.x.

12.7.2
Session setup
Since the MTSI client shall support all possible codec configurations as well as subsets of the configurations for AMR and AMR-WB it should be possible set up the session for every imaginable case. However, the SDP offer received from a non-MTSI VoIP client may be quite different from SDP offers received from MTSI clients, see Sections 5.2.1, 6.2.2 and 7.4.2, or media gateways, see Section 12.3.
The SDP offer may not include all the codec configurations that are required for the MTSI client. Attributes and parameters may also be defined differently. The MTSI client should accept a session where AMR is offered for narrowband speech. When AMR-WB is supported in the MTSI client, is should also accept a session where AMR-WB is offered.
The SDP offer may define a different preference order for the different codec configurations than what the MTSI client should use. The MTSI client should create an SDP answer where the codec configurations are listed in a preference order that is optimal for the current 3GPP access type, see Section 5.2.1, 6.2.2 and 7.4.2, whenever possible given the constraints of the SDP offer.
Note: When constructing the SDP answer, the MTSI client can only choose from the configurations defined in the SDP offer. It is not allowed to add any configurations that do not exist in the SDP offer.
The preferred configuration in the SDP answer from the MTSI client should allow for adapting the codec mode, whenever allowed by the configurations in the SDP offer.
12.7.3
Media transfer phase
When transmitting media, the MTSI client shall follow the limitations negotiated in the session setup. When the session setup permits, the MTSI client should prefer the codec modes that are optimal for the 3GPP access types and the bandwidth efficient payload format. The MTSI client should encapsulate the number of frames in each RTP packet according to Section 12.3.2.1 whenever allowed by the session setup.
When receiving media, the MTSI client shall accept all frames encoded with any codec mode, even if the used mode was not optimal for the 3GPP access type. If a mode is received which is not optimal for the 3GPP access type, the MTSI client should try to adapt the codec mode using adaptation signalling as defined in clause 10.2.1.

--- End of text to include in Section 12.7 ---
--- Start of text to insert between current A.3 and A.4 ---

A.x
Session setup examples when inter-working with non-MTSI clients
The following SDP offer-answer examples show a few variants the MTSI client can expect when receiving an SDP offer from a non-MTSI VoIP client and how the MTSI client may answer. Note that this is just a few examples and that the SDP offers can be varied in infinity.
Table A.x.1: SDP example
	SDP offer from non-MTSI VoIP client

	m=audio 49152 RTP/AVP 97 98 99 100
a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-set=0,1,3,6; max-red=60; octet-align=1
a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-set=0,2,5,7; max-red=60; octet-align=1

a=rtpmap:99 AMR/8000/1

a=fmtp:99 mode-set=0,1,3,6; max-red=60
a=rtpmap:100 AMR/8000/1

a=fmtp:100 mode-set=0,2,5,7; max-red=60

a=ptime:20

a=maxptime:100

	SDP answer from MTSI client

	m=audio 49152 RTP/AVP 97 98
a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-set=0,2,5,7; mode-change-capability=2; max-red=80
a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-set=0,1,3,6; mode-change-capability=2; max-red=80
a=ptime:20

a=maxptime:240


In this example, the non-MTSI VoIP client offers using the AMR {4.75, 5.15, 6.7, 10.2} and {4.75, 5.9, 7.95, 12.2} mode sets, with the former mode set as the preferred one. It also prefers using the octet-aligned payload format over the bandwidth-efficient payload format.
The MTSI client however prefers to use the AMR {4.75, 5.9, 7.95, 12.2} since three of the codec modes, {4.75, 5.9, 12.2}, can be transported optimally over the 3GPP access types if the bandwidth-efficient payload format is used. It hence removes the other configurations before responding with the SDP answer. The MTSI client thereby hopes that the non-MTSI client will mainly use the 12.2 and 5.9 modes. This is a fair assumption because the 12.2 mode will probably be used when the error rate is low because of no or low congestion. When the load increases, the error rate will also increase, which will be reported in RTCP and the sender will then probably switch down quite a lot, probably to the 5.9 or the 4.75 mode, to reduce the congestion.
The MTSI client also defines mode-change-capability to show that it has the capability to restrict mode changes even though the offerer does not require any such features.
Table A.4.2 shows another possible SDP offer from a non-MTSI client.
Table A.x.2: SDP example
	SDP offer from non-MTSI VoIP client

	m=audio 49152 RTP/AVP 97 98 99 100

a=rtpmap:97 AMR-WB/16000/1

a=fmtp:97 mode-set=4; mode-change-capability=2; max-red=100

a=rtpmap:98 AMR-WB/16000/1

a=fmtp:99 mode-set=4; mode-change-capability=2; max-red=1000; octet-align=1
a=rtpmap:99 AMR/8000/1

a=fmtp:99 mode-set=0,2,4,7; mode-change-capability=2; max-red=100
a=rtpmap:100 AMR/8000/1

a=fmtp:100 mode-set=0,2,4,7; mode-change-capability=2; max-red=100; octet-align=1

a=ptime:20

a=maxptime:140

	SDP answer from MTSI client

	m=audio 49152 RTP/AVP 97 98 99 100

a=rtpmap:97 AMR-WB/16000/1

a=fmtp:97 mode-set=4; mode-change-capability=2; max-red=120

a=rtpmap:98 AMR-WB/16000/1

a=fmtp:99 mode-set=4; mode-change-capability=2; max-red=120; octet-align=1

a=rtpmap:99 AMR/8000/1

a=fmtp:99 mode-set=0,2,4,7; mode-change-capability=2; max-red=120

a=rtpmap:100 AMR/8000/1

a=fmtp:100 mode-set=0,2,4,7; mode-change-capability=2; max-red=120; octet-align=1

a=ptime:20

a=maxptime:240


In this case, the SDP offer includes only the AMR-WB 15.85 mode for wideband speech. Even though there is no transport block that enables optimal transmission for this codec mode, the SDP answer from the MTSI client should include these configurations, even as the preferred configuration, because the session setup negotiation would otherwise concluded that narrowband speech is preferred over wideband speech, which would be a poor choice.
--- End of text to include in Appendix A ---
“Be conservative in what you send and liberal in what you accept”
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