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1. Introduction
This pCR proposes to add the annex C: Call flow examples for RTC-IMS interworking.
2. Reason for Change
The call flow examples for RTC-IMS interworking are moved to annex c from solution #8.
3. Proposal
[bookmark: _Toc151082529]It is proposed to agree on adding the annex C to 3GPP TR 26.930.
[bookmark: _Toc151082653]* * * Start of Change * * * *


Annex C (informative):
Call flow examples for RTC-IMS interworking
C.1	General
In this annex, the call flow examples for RTC-IMS interworking based on the specifications in clause 6.4.5 (for RESPECT endpoint) and clause 6.9.2.3 (for the TGF performing IMS interworking).
-	Media session setup from RTC to IMS (clause C.2)
-	Media session setup from IMS to RTC (clause C.3)
Parameters used in the example call flows is summarized in table C.1-1.
Table C.1-1: Parameters used in call flow examples
	Parameters
	RTC
	IMS

	SIP domain name
	rtc.example.com
	ims.3gpp.org

	Identity of UE
	tel
	815033334444
	818011112222

	
	uri
	3gpp-respect://bob@rtc.example.com
	n/a

	Used audio codecs
	OPUS
	EVS, AMR-WB, AMR

	C-Plane address
	192.0.2.123 (IWF for IMS side)
	192.0.2.234 (IBCF)

	U-Plane address
	192.0.2.111 (TGF for IMS side)
192.0.3.111 (TGF for RTC side)
192.0.3.222 (UE)
	192.0.2.222 (TrGW)



The RTC network in the call flow does not support the features of "network-asserted identity" and "calling number verification using signature verification and attestation information" yet. However, the IBCF and the IWF in the call flow are within the trust domain for the feature of network asserted identity.
C.2	Media session setup from RTC to IMS
Figure C.2 shows the example call flow of media session setup from RTC network to IMS network.
In this call flow, a UE acting as RESPECT endpoint (UE) has already been connected to a VR space, and this UE initiates a new media session towards the IMS-UE. Through the media session setup, audio media path is established between UE-TGF, TGF-TrGW. The media session is released by the IMS network side.
[image: ]
Figure C.2-1: Media session setup from RTC to IMS
F1: msetup request (UE to WSF)
-	A UE acting as RESPECT endpoint (UE) sends an msetup request to the WSF over the existing control session.
-	The UE provides its originating identities, and the UE offers bi-directional audio communication, therefore the direction attribute of audio media is set to "sendrecv".
	{
  "msgType": "request",
  "method": "msetup",
  "transactionId": 30,
  "mediaSessionId": "UE1-WSF1-001",
  "dId": {
    "tn": "818011112222"
  },
  "oId": {
    "user": {
      "uri: "3gpp-respect://user1@rtc.example.com",
      "tn": "815055556666"
    }
  },
  "mediaInfo": {
    "type": "preOffer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 4611686018427387905 3885262146 IN IP4 0 0 0 0",
            "s=-",
            "c=IN IP4 0.0.0.0",
            "t=0 0",
            "a=group:BUNDLE 0 1 2",
            "a=ice-options:trickle",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:ief0uBai",
            "a=ice-pwd:ohFee4ne",
            "a=setup:actpass",
            "a=candidate 1 1 UDP 2130706543 192.0.3.222 23456 typ host generation 0"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 9 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        },
        {
          "index": 2, 
          "lines": [
            "m=video 9 UDP/TLS/RTP/SAVPF 97",
            "a=mid:1",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:97 H264/90000",
            "a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...",
            "a=sendonly"
            ]
        },
        {
          "index": 3, 
          "lines": [
            "m=application 9 UDP/DTLS/SCTP webrtc-datachannel",
            "a=mid:2",
            "a=bundle-only",
            "a=sctp-port:5000",
            "a=max-message-size:65536",
            "a=dcmap:0"
            ]
        }
      ],
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "add"
        },
        {
          "index": 2,
          "actType": "add"
        }
      ]
    },
    "dc": {
      "sdpIndex": 3,
      "metadata": [
        {
          "id": 0,
          "actType": "add"
        }
      ]
    }
  }
}



F2: msetup request (WSF to IWF)
-	The WSF generates an msetup request based on the received msetup request and sends it to the IWF as a RESPECT client over the existing control session.
-	In this case, the WSF does not manage both the media session state and participant state as an originating RESPECT endpoint (AS), since the succeeding entity is RESPECT endpoint (AS).
-	Based on the local configuration, the WSF has a knowledge of the fact that the TGF controlled by the destination IWF will provide the U-Plane transport for the UE. Therefore, the WSF does not instruct the MF to reserve the U-Plane resource.
-	The media session ID is unique per interface between two RESPECT client - server, then the ID is different from that user in F1 (between UE - WSF).
-	The network-asserted identities of the originating UE are included in the signalling message. These identities are retrieved from the AWSF.
	{
  "msgType": "request",
  "method": "msetup",
  "transactionId": 1000,
  "mediaSessionId": "WSF1-IWF1-10000",
  "dId": {
    "tn": "818011112222"
  },
  "oId": {
    "user": {
      "uri: "3gpp-respect://user1@rtc.example.com",
      "tn": "815055556666"
    },
    "network: {
      "uri: "3gpp-respect://user1@rtc.example.com",
      "tn": "815033334444"
    }
  },
  "mediaInfo": {
    *** same as F1 ***
  }
}



F3: msetup response (IWF to WSF)
-	In this case, the IWF manages both the media session state and participant state as a terminating RESPECT endpoint (AS), since the succeeding entity is not RESPECT endpoint (AS).
-	The media session state transits to "accepted" in the IWF since the msetup request is received at the terminating RESPECT endpoint (AS) (i.e., IWF). Then this media session state change is notified to the proceeding WSF.
-	Also, the IWF updates the participant status in the IWF due to the session setup attempt from the originating RTC user and notifies the status change to the proceeding WSF.
	{
  "msgType": "response",
  "method": "msetup",
  "success": "true",
  "transactionId": 1000,
  "mediaSessionId": "WSF1-IWF1-10000",
  "mediaSessionState": "accepted",
  "mediaInfo": {
    "type": "info",
    "participantDesc": [
      {
        "actType": "add",
        "participantId": "anonymized-RTCuserID",
        "userState": "JoiningIn"
      }
    ]
  }
}



F4: msetup response (WSF to UE)
	{
  "msgType": "response",
  "method": "msetup",
  "success": "true",
  "transactionId": 30,
  "mediaSessionId": "UE1-WSF1-001",
  "mediaSessionState": "accepted",
  "mediaInfo": {
    *** same as F1 ***
  }
}



F5: initial INVITE request (IWF to IBCF)
-	The IWF generates an initial INVITE request based on the received msetup request and local configurations.
-	The TGF has U-Plane two addresses. One is for RTC network side, and another is for IMS network side. Here, the address for IMS side is set to c= line of the initial SDP offer. Only audio media containing the EVS/AMR/AMR-WB as audio codecs is offered based on local configurations, while the audio media containing OPUS, the video media and datachannel are offered on the RTC side. Therefore, TGF needs to perform NAPT and transcoding for audio media based on the instruction from IWF.
-	The originating identities are interworked into the signalling message according to clause 6.9.2.3.
	INVITE sip:+818011112222@ims.3gpp.org;user=phone SIP/2.0
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK12345678abcdefgh
Max-Forwards: 70
To: <sip:+818011112222@ims.3gpp.org;user=phone>
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 1 INVITE
Contact: <sip:192.0.2.123>
Privacy: none
P-Asserted-Identity: <tel:+815033334444>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=rtc.example.com
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Supported: 100rel,timer
Session-Expires: 300;refresher=uac
Min-SE: 300
Content-Type: application/sdp
Content-Length: 207

v=0
o=- 82664419472 82664419472 IN IP4 192.0.2.111
s=-
c=IN IP4 192.0.2.111
t=0 0
m=audio 10000 RTP/AVP 96 97 98
a=rtpmap:96 EVS/16000/1
a=fmtp:96 br=64; bw=swb; max-red=220
a=rtpmap:97 AMR-WB/16000/1
a=fmtp:97 mode-change-capability=2; max-red=220
a=rtpmap:98 AMR/8000/1
a=fmtp:98 mode-change-capability=2; max-red=220



F6: 100 (Trying) response (IBCF to IWF)
	SIP/2.0 100 Trying
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK23456789bcdefghi
To: <sip:+818011112222@ims.3gpp.org;user=phone>
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 1 INVITE
Content-Length: 0




F7: 180 (Ringing) response (IBCF to IWF)
	SIP/2.0 180 Ringing
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK12345678abcdefgh
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 1 INVITE
Contact: <sip:192.0.2.234>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=rtc.example.com;term-ioi=ims.3gpp.org
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Require: 100rel
RSeq: 1
Content-Length: 0




F8: mupdate request (IWF to WSF)
-	The IWF updates the participant status in the IWF due to the reception of 180 (Ringing) response from the IMS network side and notifies the status change to the proceeding WSF.
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 1001,
  "mediaSessionId": "WSF1-IWF1-10000",
  "updatingKeys": [ "mediaInfo" ],
  "mediaInfo": {
    "type": "info",
    "participantDesc": [
      {
        "actType": "add",
        "participantId": "anonymized-IMSueID",
        "userState": "alerting"
      }
    ]
  }
}



F9: mupdate request (WSF to UE)
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 31,
  "mediaSessionId": "UE1-WSF1-001",
  "mediaSessionState": "accepted",
  "updatingKeys": [ "mediaInfo” ],
  "mediaInfo": {
    *** same as F8 ***
  }
}



F10: mupdate response (UE to WSF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 31,
  "mediaSessionId": "UE1-WSF1-001",
  "updatedKeys": [ "mediaInfo” ]
}



F11: mupdate response (WSF to IWF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 1001,
  "mediaSessionId": "WSF1-IWF1-10000",
  "updatedKeys": [ "mediaInfo” ]
}



F12: PRACK request (IWF to IBCF)
	PRACK sip:192.0.2.234 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK23456789bcdefghi
Max-Forwards: 70
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 2 PRACK
RAck: 1 1 INVITE
Content-Length: 0




F13: 200 (OK) response to PRACK request (IBCF to IWF)
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK23456789bcdefghi
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 2 PRACK
Content-Length: 0




F14: 200 (OK) response to initial INVITE request (IBCF to IWF)
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK12345678abcdefgh
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 1 INVITE
Contact: <sip:192.0.2.234>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=rtc.example.com;term-ioi=ims.3gpp.org
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Require: timer
Session-Expires: 300;refresher=uac
Content-Type: application/sdp
Content-Length: 207

v=0
o=- 82917391739 82917391739 IN IP4 192.0.2.222
s=-
c=IN IP4 192.0.2.222
t=0 0
m=audio 10000 RTP/AVP 96
a=rtpmap:96 EVS/16000/1
a=fmtp:96 br=64; bw=swb; max-red=220



F15: mupdate request (IWF to WSF)
-	The IWF generates an mupdate request based on the received SIP 200 (OK) response to the initial INVITE request and local configurations.
-	The IWF sets the TGF's address for RTC side into c= line of the answer. The video media and datachannel are declined by setting zero port number for corresponding m= line of the answer.
-	The media session state transits to "routed" in the IWF, since the U-Plane resource at the TGF for both RTC and IMS sides were allocated ("connected") and needed media routing was setup ("routed"). Then the IWF notifies the proceeding WSF of this media session state change.
-	Also, the IWF updates the participant status in the IWF due to the final response indicating the IMS-UE has joined in the media session and notifies the status change to the proceeding WSF. At this timing, the originating RTC user does not join in the media session, but it is expected that the originating RTC user will be joined after the reception of an mupdate request corresponding to this mupdate request, therefore, the IWF notifies the proceeding WSF of "joined" status for the originating RTC user.
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 1003,
  "mediaSessionId": "WSF1-IWF1-10000",
  "updatingKeys": [ "mediaSessionState", "mediaInfo" ],
  "mediaSessionState": "routed",
  "mediaInfo": {
    "type": "answer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 8223372036854775808 3885262147 IN IP4 192.0.3.112",
            "s=-",
            "c=IN IP4 192,0.3.111",
            "t=0 0",
            "a=group:BUNDLE 0 1 2",
            "a=ice-lite",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:Anoo6wiu",
            "a=ice-pwd:Wienu1Io",
            "a=setup:actpass"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 12345 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        },
        {
          "index": 2, 
          "lines": [
            "m=video 0 UDP/TLS/RTP/SAVPF 97",
            "a=mid:1"
            ]
        },
        {
          "index": 3, 
          "lines": [
            "m=application 0 UDP/DTLS/SCTP webrtc-datachannel",
            "a=mid:2",
            ]
        }
      ]
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "aly",
          "state": {
            "connected": "true",
            "routed": "true"
          }
        },
        {
          "index": 2,
          "actType": "dcl"
        }
      ]
    },
    "dc": {
      "sdpIndex": 3,
      "metadata": [
        {
          "id": 0,
          "actType": "dcl"
        }
      ]
    }
    "participantDesc": [
      {
        "actType": "mod",
        "participantId": "anonymized-IMSueID",
        "userState": "joined"
      }
      {
        "actType": "mod",
        "participantId": "anonymized-RTCuserID",
        "userState": "joined"
      }
    ]
  }
}



F16: mupdate request (WSF to UE)
-	Upon receiving the mupdate request containing the answer with the "routed" media session state, the UE can start the audio communication with IMS-UE.
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 33,
  "mediaSessionId": "UE1-WSF1-001",
  "updatingKeys": [ "mediaSessionState", "mediaInfo" ],
  "mediaSessionState": "routed",
  "mediaInfo": {
    *** same as F15 ***
  }
}



F17: mupdate response (UE to WSF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 33,
  "mediaSessionId": "UE1-WSF1-001",
  "updatedKeys": [ "mediaSessionState", "mediaInfo" ]
}



F18: mupdate response (WSF to IWF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 1003,
  "mediaSessionId": "WSF1-IWF1-10000",
  "updatedKeys": [ "mediaSessionState", "mediaInfo" ]
}



F19: ACK request (IWF to IBCF)
	ACK sip:192.0.2.234 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK34567890cdefghij
Max-Forwards: 70
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
From: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 1 ACK
Content-Length: 0




F20: BYE request (IBCF to IWF)
	BYE sip:192.0.2.134 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK56789012efghijkl
Max-Forwards: 70
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
To: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 3 BYE
Content-Length: 0




F21: 200 (OK) response to BYE request (IWF to IBCF)
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK56789012efghijkl
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=9876zyxw
To: <sip:+815055556666@rtc.example.com;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 3 BYE
Content-Length: 0




F22: mdisc request (IWF to WSF)
	{
  "msgType": "request",
  "method": "mdisc",
  "transactionId": 1005,
  "mediaSessionId": "WSF1-IWF1-10000"
}



F23: mdisc request (WSF to UE)
	{
  "msgType": "request",
  "method": "mdisc",
  "transactionId": 35,
  "mediaSessionId": "UE1-WSF1-001"
}



F24: mdisc response (UE to WSF)
	{
  "msgType": "response",
  "method": "mdisc",
  "success": "true",
  "transactionId": 35,
  "mediaSessionId": "UE1-WSF1-001"
}



F25: mdisc response (WSF to IWF)
	{
  "msgType": "response",
  "method": "mdisc",
  "success": "true",
  "transactionId": 1005,
  "mediaSessionId": "WSF1-IWF1-10000"
}



C.3	Media session setup from IMS to RTC
Figure C.3 shows the example call flow of media session setup from IMS network to RTC network.
In this call flow, a UE acting as RESPECT endpoint (UE) has already been connected to a VR space, and an IMS-UE initiates a new media session towards this UE acting as RESPECT endpoint (UE). Through the media session setup, audio media path is established between UE-TGF, TGF-TrGW. The media session is released by the RTC network side.
[image: ]
Figure C.3-1: Media session setup from IMS to RTC
F1: initial INVITE request (IBCF to IWF)
-	An IMS-UE in the IMS network initiates a call toward the RTC user by specifying its telephone-number into the Request-URI of the initial INVITE request.
	INVITE sip:+815033334444@rtc.example.com;user=phone SIP/2.0
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgh
Max-Forwards: 70
To: <sip:+815033334444@rtc.example.com;user=phone>
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 1 INVITE
Contact: <sip:192.0.2.234>
Privacy: none
P-Asserted-Identity: <tel:+818011112222>
P-Asserted-Identity: <sip:+818011112222@ims.3gpp.org;user=phone>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=ims.3gpp.org
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Supported: 100rel,timer
Session-Expires: 300;refresher=uac
Min-SE: 300
Content-Type: application/sdp
Content-Length: 207

v=0
o=- 82917391739 82917391739 IN IP4 192.0.2.222
s=-
c=IN IP4 192.0.2.222
t=0 0
m=audio 20000 RTP/AVP 96 97 98
a=rtpmap:96 EVS/16000/1
a=fmtp:96 br=64; bw=swb; max-red=220
a=rtpmap:97 AMR-WB/16000/1
a=fmtp:97 mode-change-capability=2; max-red=220
a=rtpmap:98 AMR/8000/1
a=fmtp:98 mode-change-capability=2; max-red=220



F2: 100 (Trying) response (IWF to IBCF)
	SIP/2.0 100 Trying
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgh
To: <sip:+815033334444@rtc.example.com;user=phone>
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 1 INVITE
Content-Length: 0




F3: msetup request (IWF to WSF)
-	The IWF generates an msetup request based on the received initial INVITE request and local configurations. Then, the IWF sends it to the WSF as a RESPECT client over the existing control session.
-	The IWF specify the RTC user ID retrieved from the ASWF by querying the telephone-number in the Request-URI of the received initial INVITE request.
-	In this case, the IWF does not manage both the media session state and participant state as an originating RESPECT endpoint (AS), since the succeeding entity is RESPECT endpoint (AS).
-	The network-asserted identities of the originating IMS-UE are interworked into the signalling message according to clause 6.9.2.3.
	{
  "msgType": "request",
  "method": "msetup",
  "transactionId": 2000,
  "mediaSessionId": "IWF1-WSF1-20000",
  "dId": {
    "uri": "3gpp-respect://bob@rtc.example.com"
  },
  "oId": {
    "user": {
      "tn": "818011112222"
    },
    "network: {
      "tn": "818011112222"
    }
  },
  "mediaInfo": {
    "type": "preOffer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 8223372036854775809 3885262148 IN IP4 192.0.3.112",
            "s=-",
            "c=IN IP4 192,0.3.111",
            "t=0 0",
            "a=group:BUNDLE 0",
            "a=ice-lite",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:Anoo6wiu",
            "a=ice-pwd:Wienu1Io",
            "a=setup:actpass"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 56789 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        }
      ]
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "add"
        }
      ]
    }
  }
}



F4: msetup response (WSF to IWF)
-	In this case, the WSF manages both the media session state and participant state as a terminating RESPECT endpoint (AS), since the succeeding entity is not RESPECT endpoint (AS). Also, the WSF will respond to the request before sending the request for both sides.
-	The media session state transits to "accepted" in the WSF since the msetup request is received at the terminating RESPECT endpoint (AS) (i.e., WSF). Then this media session state change is notified to the proceeding IWF.
-	Also, the WSF updates the participant status in the WSF due to the session setup attempt from the IMS network side and notifies the status change to the proceeding IWF.
	{
  "msgType": "response",
  "method": "msetup",
  "success": "true",
  "transactionId": 2000,
  "mediaSessionId": "IWF1-WSF1-20000",
  "mediaSessionState": "accepted",
  "mediaInfo": {
    "type": "info",
    "participantDesc": [
      {
        "actType": "add",
        "participantId": "anonymized-IMSueID",
        "userState": "JoiningIn"
      }
    ]
  }
}



F5: 183 (Session Progress) response (IWF to IBCF)
	SIP/2.0 183 Session Progress
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgh
To: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 1 INVITE
Contact: <sip:192.0.2.123>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=ims.3gpp.org;term-ioi=rtc.example.com
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Require: 100rel
RSeq: 1
Content-Length: 0




F6: PRACK request (IBCF to IWF)
	PRACK sip:192.0.2.234 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgi
Max-Forwards: 70
To: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 2 PRACK
RAck: 1 1 INVITE
Content-Length: 0




F7: 200 (OK) response to PRACK request (IWF to IBCF)
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgi
To: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.123
CSeq: 2 PRACK
Content-Length: 0




F8: msetup request (WSF to UE)
-	The WSF handles the received "preOffer" as "offer" because the proceeding entity is the RESPECT endpoint (UE), and includes it into the msetup request.
-	The WSF updates the participant status of the terminating RTC user since it is expected that the terminating RTC user will be alerted after the reception of this msetup request, therefore, the WSF notifies the UE of "alerting" status for the terminating RTC user in addition to the participant status of the originating IMS-UE.
	{
  "msgType": "request",
  "method": "msetup",
  "transactionId": 131,
  "mediaSessionId": "WSF1-UE1-001",
  "dId": {
    "uri": "3gpp-respect://bob@rtc.example.com"
  },
  "oId": {
    "user": {
      "tn": "818011112222"
    },
    "network: {
      "tn": "818011112222"
    }
  },
  "mediaSessionState": "accepted",
  "mediaInfo": {
    "type": "offer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 8223372036854775809 3885262148 IN IP4 192.0.3.112",
            "s=-",
            "c=IN IP4 192,0.3.111",
            "t=0 0",
            "a=group:BUNDLE 0",
            "a=ice-lite",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:Anoo6wiu",
            "a=ice-pwd:Wienu1Io",
            "a=setup:actpass"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 56789 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        }
      ]
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "add"
        }
      ]
    }
    "participantDesc": [
      {
        "actType": "add",
        "participantId": "anonymized-IMSueID",
        "userState": "JoiningIn"
      }
      {
        "actType": "add",
        "participantId": "anonymized-RTCuserID",
        "userState": "alerting"
      }
    ]
  }
}



F9: msetup response (UE to WSF)
	{
  "msgType": "response",
  "method": "msetup",
  "success": "true",
  "transactionId": 131,
  "mediaSessionId": "WSF1-UE1-001"
}



F10: mupdate request (WSF to IWF)
-	The WSF notifies the succeeding IWF of "alerting" status for the terminating RTC user as with F11.
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 2001,
  "mediaSessionId": "IWF1-WSF1-20000",
  "updatingKeys": [ "mediaInfo" ],
  "mediaInfo": {
    "type": "info",
    "participantDesc": [
      {
        "actType": "add",
        "participantId": "anonymized-RTCuserID",
        "userState": "alerting"
      }
    ]
  }
}



F11: mupdate response (IWF to WSF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 2001,
  "mediaSessionId": "IWF1-WSF1-20000",
  "updatiedKeys": [ "mediaInfo" ]
}



F12: mupdate request (UE to WSF)
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 130,
  "mediaSessionId": "WSF1-UE1-001",
  "updatingKeys": [ "mediaInfo" ],
  "mediaInfo": {
    "type": "answer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 4611686018427387906 3885262147 IN IP4 0 0 0 0",
            "s=-",
            "c=IN IP4 0.0.0.0",
            "t=0 0",
            "a=group:BUNDLE 0",
            "a=ice-options:trickle",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:ief0uBai",
            "a=ice-pwd:ohFee4ne",
            "a=setup:actpass",
            "a=candidate 1 1 UDP 2130706544 192.0.3.222 34567 typ host generation 0"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 9 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        }
      ]
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "aly"
        }
      ]
    }
  }
}



F13: mupdate response (WSF to UE)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 130,
  "mediaSessionId": "WSF1-UE1-001",
  "updatedKeys": [ "mediaInfo" ]
}



F14: mupdate request (WSF to IWF)
-	The WSF generates an mupdate request based on the received mupdate request.
-	The media session state transits to "routed" in the WSF, since it is expected that U-Plane resource at the TGF for both RTC and IMS sides are allocated ("connected") and needed media routing is setup ("routed") after the reception of this mupdate request. Then the WSF notifies the proceeding IWF of this media session state change.
-	Also, the WSF updates the participant status in the WSF due to the mupdate request containing the answer and notifies the status change to the proceeding IWF. At this timing, the originating IMS-UE does not join in the media session, but it is expected that the originating IMS-UE will be joined after the reception of a corresponding to this mupdate request, therefore, the IWF notifies the proceeding WSF of "joined" status for the originating IMS-UE.
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 2003,
  "mediaSessionId": "IWF1-WSF1-20000",
  "updatingKeys": [ "mediaSessionState", "mediaInfo" ],
  "mediaSessionState": "routed",
  "mediaInfo": {
    "type": "answer",
    "sdp": {
      "part": [
        {
          "index": 0, 
          "lines": [
            "v=0",
            "o=- 4611686018427387906 3885262147 IN IP4 0 0 0 0",
            "s=-",
            "c=IN IP4 0.0.0.0",
            "t=0 0",
            "a=group:BUNDLE 0",
            "a=ice-options:trickle",
            "a=fingerprint sha-256 ...",
            "a=ice-ufrag:ief0uBai",
            "a=ice-pwd:ohFee4ne",
            "a=setup:actpass",
            "a=candidate 1 1 UDP 2130706544 192.0.3.222 34567 typ host generation 0"
           ]
        },
        {
          "index": 1,
          "lines": [
            "m=audio 9 UDP/TLS/RTP/SAVPF 96",
            "a=mid:0",
            "a=rtcp-mux-only",
            "a=rtcp-mux",
            "a=bundle-only",
            "a=rtcp-rsize",
            "a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid",
            "a=rtpmap:96 opus/48000/2",
            "a=sendrecv"
            ]
        }
      ]
    },
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "aly",
          "state": {
            "connected": "true",
            "routed": "true"
          }
        }
      ]
    }
    "participantDesc": [
      {
        "actType": "mod",
        "participantId": "anonymized-IMSueID",
        "userState": "joined"
      }
      {
        "actType": "mod",
        "participantId": "anonymized-RTCuserID",
        "userState": "joined"
      }
    ]
  }
}



F15: 200 (OK) response to initial INVITE request (IWF to IBCF)
-	The IWF generates a SIP 200 (OK) response to the initial INVITE request based on the received mupdate request and local configurations.
-	The IWF sets the TGF's address for IMS side into c= line of the answer and selects EVS as audio codec.
-	Upon receiving the SIP 200 (OK) response to the initial INVITE request, the IMS-UE can start the audio communication with UE in the RTC network.
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgh
To: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 1 INVITE
Contact: <sip:192.0.2.123>
P-Charging-Vector: icid-value=1234bc9876e;orig-ioi=ims.3gpp.org;term-ioi=rtc.example.com
Allow: INVITE,ACK,BYE,CANCEL,PRACK,UPDATE
Require: timer
Session-Expires: 300;refresher=uac
Content-Type: application/sdp
Content-Length: 207

v=0
o=- 82917391739 82917391739 IN IP4 192.0.2. 111
s=-
c=IN IP4 192.0.2.111
t=0 0
m=audio 20000 RTP/AVP 96
a=rtpmap:96 EVS/16000/1
a=fmtp:96 br=64; bw=swb; max-red=220



F16: ACK request (IBCF to IWF)
	ACK sip:192.0.2.123 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.234:5060;branch=z9hG4bK12345678abcdefgh
Max-Forwards: 70
To: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
From: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 1 ACK
Content-Length: 0




F17: mupdate response (IWF to WSF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 2003,
  "mediaSessionId": "IWF1-WSF1-20000",
  "updatedKeys": [ "mediaSessionState", "mediaInfo" ]
}



F18: mupdate request (WSF to UE)
	{
  "msgType": "request",
  "method": "mupdate",
  "transactionId": 133,
  "mediaSessionId": "WSF1-UE1-001",
  "updatingKeys": [ "mediaSessionState", "mediaInfo" ]
  "mediaSessionState": "routed",
  "mediaInfo": {
    "type": "info",
    "mc": {
      "metadata": [
        {
          "index": 1,
          "actType": "mod",
          "state": {
            "connected": "true",
            "routed": "true"
          }
        }
      ]
    }
  }
}



F19: mupdate response (UE to WSF)
	{
  "msgType": "response",
  "method": "mupdate",
  "success": "true",
  "transactionId": 133,
  "mediaSessionId": "WSF1-UE1-001",
  "updatedKeys": [ "mediaSessionState", "mediaInfo" ]
}



F20: mdisc request (UE to WSF)
	{
  "msgType": "request",
  "method": "mdisc",
  "transactionId": 132,
  "mediaSessionId": "WSF1-UE1-001"
}



F21: mdisc response (WSF to UE)
	{
  "msgType": "response",
  "method": "mdisc",
  "success": "true",
  "transactionId": 132,
  "mediaSessionId": "WSF1-UE1-001"
}



F22: mdisc request (WSF to IWF)
	{
  "msgType": "request",
  "method": "mdisc",
  "transactionId": 2005,
  "mediaSessionId": "IWF1-WSF1-20000"
}



F23: mdisc response (IWF to WSF)
	{
  "msgType": "response",
  "method": "mdisc",
  "success": "true",
  "transactionId": 2005,
  "mediaSessionId": "IWF1-WSF1-20000"
}



F24: BYE request (IWF to IBCF)
	BYE sip:192.0.2.234 SIP/2.0
Via: SIP/2.0/UDP 192.0.2.123: 5060;branch=z9hG4bK12345678abcdefgj
Max-Forwards: 70
From: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 3 BYE
Content-Length: 0




F25: 200 (OK) response to BYE request (IBCF to IWF)
	SIP/2.0 200 OK
Via: SIP/2.0/UDP 192.0.2.123:5060;branch=z9hG4bK12345678abcdefgj
From: <sip:+815033334444@rtc.example.com;user=phone>;tag=9876zyxw
To: <sip:+818011112222@ims.3gpp.org;user=phone>;tag=1234abcd
Call-ID: qwertyuiop123456@192.0.2.234
CSeq: 3 BYE
Content-Length: 0




* * * End of Change * * * *
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