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1. Background
In the MTSI SWG teleco on IMS_TELEP on October 05 2015, it was agreed [1] [2] to include the following requirements for the speech codec in Clause 5.1.
TP clients in terminals offering speech communication shall support super-wideband and full-band audio as per below. 

TP clients in terminals offering speech communication shall support, 

- 
super-wideband and full-band through EVS codec (3GPP TS 26.441 [27], 3GPP TS 26.442 [28], 3GPP TS 26.445 [29], and 3GPP TS 26.450 [30]).

To support interworking with MTSI clients, a TP UE shall additionally offer lower bandwidth (e.g., NB, WB) speech communication as per below.
TP clients in terminals offering speech communication shall support, 

-
wideband through EVS AMR-WB IO mode or AMR-WB codec (3GPP TS 26.171 [31], 3GPP TS 26.190 [32], 3GPP TS 26.173 [33] and 3GPP TS 26.204 [34]) 
-
narrowband through AMR speech codec (3GPP TS 26.071 [35], 3GPP TS 26.090 [36], 3GPP TS 26.073 [37] and 3GPP TS 26.104 [38]).
Editor’s Note: Codec specification references need to be updated.
Further, during the call the interworking aspects with MTSI terminals were discussed. 
In particular,

· In the presence of legacy MTSI terminals in the TP session, the TP UEs may encode speech both in SWB as well as using one common negotiated lower audio bandwidth/quality codec with the legacy MTSI terminals. Subsequently, the CLUE framework may be used to facilitate controlling and negotiating these multiple encoded streams.
· These discussions resulted in the addition of following text in Clause 6. 
[[

When legacy MTSI terminals (that support only NB, WB speech communication) are not present in a TP session, the TP UEs shall use SWB/FB speech communication using the EVS codec in the TP session.

When legacy MTSI terminals (that support only NB, WB speech communication) are present in a TP session, the TP UEs shall use SWB/FB speech communication with TP UEs and support NB/WB communication for interworking with legacy MTSI terminals in the TP session.

]]

Editor’s Note: The support of AMR-WB payload type in EVS AMR WB IO mode needs to be specified.

2. Proposal
The interworking aspects are further clarified in the proposals below with SDP examples and scenarios on when TP UEs and MTSI UEs are joining the TP session. The proposal is to include the following in the TS 26.223 specification. 
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The following requirements shall apply to TP UEs when MTSI UEs are present and not present in the TP session.

1. When legacy MTSI terminals (that support only NB, WB speech communication) are not present in a TP session, the TP UEs shall use SWB/FB speech communication using the EVS codec in the TP session
2. When legacy MTSI terminals (that support SWB/FB speech communication) are present in a TP session, the TP UEs and the MTSI UEs shall use SWB/FB speech communication using the EVS codec in the TP session

3. When legacy MTSI terminals (that support only NB, WB speech communication) are present in a TP session, the TP UEs shall use SWB/FB speech communication with TP UEs and support NB/WB communication for interworking with “legacy” MTSI terminals in the TP session.

Note: The support of AMR-WB payload type in EVS AMR WB IO mode needs to be specified.

SDP Example 1:  TP UEs SDP offer/answer in the TP session
The following example demonstrates the SDP offer for negotiation of a CLUE-controlled audio support.
Table 1: SDP offer for Establishment of CLUE-Controlled Audio support
	SDP offer

	a=group CLUE 3

m=audio 49150 RTP/AVP 96

a=pcfg:1 t=1

b=AS:34
b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=swb; max-red=220

a=ptime:20

a=maxptime:240

a=sendrecv

...


Table 2: SDP answer for Establishment of CLUE-controlled Audio support

	SDP answer

	a=group CLUE 100 ...

m=audio 49150 RTP/AVPF 96

a=acfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=24.4; bw=swb; max-red=220

a=ptime:20

a=maxptime:240

a=sendrecv

...


In this example, the SDP offer from a TP UE1 is EVS-SWB codec at 13.2-24.4 kbps. The bandwidth is specified using the SDP parameter, bw=swb. The answer from TP UE2 in Table 2 indicates that the CLUE data channel is accepted. TP UE2 wishes to receive initial media and so includes corresponding audio lines. The SDP answer from TP UE2 is EVS-SWB codec at 24.4 kbps.
Example 2:  TP UEs SDP offer/answer to a “legacy” MTSI client that wishes to join the TP session

The following example demonstrates the SDP offer for negotiation of audio support.
Table 3: SDP offer to an MTSI client

	SDP offer

	a=group CLUE 3

m=audio 49150 RTP/AVP 96

a=pcfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=swb; max-red=220

a=ptime:20

a=maxptime:240

a=sendrecv

...


Table 4: SDP answer from the MTSI UE to the TP UE 
	SDP answer

	a=group CLUE 100 ...

m=audio 0 RTP/AVPF 96

...


In this example, the SDP offer from a TP UE1 is EVS-SWB codec at 13.2-24.4 kbps. The answer from the MTSI UE in Table 4 indicates that the CLUE data channel is not supported and EVS-SWB is not supported by the legacy terminal. Subsequently, the TP UE sends second offer as shown in Table 5 listing the AMR-WB and AMR in the offer. The MTSI UE sends an SDP answer selecting the AMR-WB as the codec to send/receive.
Table 5: Second SDP offer to the MTSI client

	SDP offer

	a=group CLUE 3

m=audio 49150 RTP/AVP 96 97 98

a=pcfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=swb; max-red=220

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

a=fmtp:97 mode-change-capability=2; max-red=200

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=200

a=ptime:20

a=maxptime:240

a=sendrecv

...


Table 6: Second SDP answer from the MTSI client

	SDP answer

	m=audio 49150 RTP/AVPF 96

a=acfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

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

a=fmtp:97 mode-change-capability=2; max-red=200

a=ptime:20

a=maxptime:240

a=sendrecv

...


Example 3:  TP UEs SDP offer/answer to an MTSI client that wishes to join the TP session

The following example demonstrates the SDP offer for negotiation of audio support.
Table 7: SDP offer to an MTSI client

	SDP offer

	a=group CLUE 3

m=audio 49150 RTP/AVP 96

a=pcfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=swb; max-red=220

a=ptime:20

a=maxptime:240

a=sendrecv

...


Table 8: SDP answer from the MTSI UE to the TP UE 

	SDP answer

	m=audio 49150 RTP/AVPF 96

a=acfg:1 t=1

b=AS:34

b=RS:0

b=RR:2000

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=swb; max-red=220

a=ptime:20

a=maxptime:240

a=sendrecv

...


In this example, the SDP offer from a TP UE1 is EVS-SWB codec at 13.2-24.4 kbps. The answer from the MTSI UE in Table 8 indicates that the CLUE data channel is not supported but EVS-SWB is supported by the MTSI terminal. 
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