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1. Introduction

This contribution illustrates the example call flow of C-plane signalling discussed in FS_eiRTCW. 

2. Discussion
The purpose of this document is to provide examples to help grasp an overview of the C-plane signalling of eiRTCW. First, the user clients’ authentication and registration call flow are explained. Next, four call flow examples for media session setup are illustrated. Detailed descriptions are Clause 4.
3. Proposal

It is proposed that FS_eiRTCW include changes described in Clause 4 as informative annex.

4. Changes
Possible PD changes are as follows.

Note: In following messages, a URI scheme “3gpp-respect” is used. RESPECT (REaltime&REality media Setup Protocol, Extensible and CompacT) is the temporary name of the C-plane signalling protocol of FS_eiRTCW.
=== Start of Change ==
B.1 General
This clause provides call flow examples for session-controlled communication using the C-plane signalling protocol for eiRTCW.

The call flow examples described in this annex are intended as references for implementation, and actual behaviour may differ from those examples depending on the service content, UE capabilities, and real communication conditions. Additionally, the content of those examples does not guarantee the connectivity or quality of communication. They do not support abnormal scenarios such as error handling, quasi-normal situations, or fault occurrences.

B.2 eiRTCW call flow examples
B.2.1 General

In the following sections, call flow examples including sequence and message contents for VR conference use cases are provided.
B.2.2 shows the user clients’ authentication and registration process. It is commonly performed before the call flows of B.2.3 and onwards.
In B.2.3 and subsequent clause, four examples for media session setup summarized in Table B.2-1 are described.
Table B.2-1. Illustrated media session setup flows

	No.
	Description
	Detail

	1
	Media session setup for operator self-contained service


· UE – Media Resource, via UNI

· CS #3
· Media session set up 
· Served by: Operator
Rendering: Media Function
	B.2.3

	2
	
Media session setup for content provider service
· UE - Media Resource - UE (CP), via UNI
· CS #3

· Served by: Content provider
Media session set up 
· 
Rendering: UE (CP)
	B.2.4

	3
	Media session setup for content provider service using Split Rendering
· UE - Media Resource - UE (CP), via UNI

· CS #3

· Served by: Content provider
· Media session set up 
Rendering: Media Function and UE (Split Rendering)
· 
· 

	B.2.5

	4
	Media session setup for peer-to-peer communication

· UE - UE, via UNI

· CS #3

· Served by: None (P2P)
· Media session set up 
Rendering: UE


	B.2.6


In those examples, “Operator NW” means a set of functional entities provided by the network operator (i.e., WSF, MF). Content Providers co-located in the operator network and other entities outside the network are not included in “Operator NW”.
The boxes appealing in following call flow examples mean network internal processes outside the C-plane signalling as follows:

· Resource ID Validation: Determines whether the destination included in the msetup request is valid.

· Media Resource Allocation: Selects the Media Function node to be used and reserves its resources.

· Media Resource Preparation: Reflects the media session setup information (i.e., mimeType, payloadType, number of channels, “mid” header extension, and codec-specific information such as h.264 profiles) based on the acquired SDP and sets the Media Function's interface.

· User Response Action: The user action on UI of the receiving terminal responding to the call.

For the signal example description of the SDP sections, CRLF (Carriage Return Line Feed) is omitted for readability, and simple line breaks are used in the document.
B.2.2 Authentication and registration 
Before authentication and registration process, a new WebSocket connection is established first. If the authentication process is successful for the received request from UE, the operator network sends the success response back to UE. The JSON Web Signature (JWS) used in this flow is obtained beforehand through preceding authentication with the operator network or an external identity provider (IdP). In the authentication process which occurs between F1 and F2 below, the operator network either performs verification using its own mechanisms or cooperates with an external IdP to conduct verification. The sequence involving the external IdP is out of the scope of eiRTCW signalling protocol.
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Figure B.2.2-1: authentication

F1: auth req (UE1 to NW)
-
Using the established WebSocket connection, UE sends authentication request to the operator network. The example below uses bearer authentication including corresponding JWS.

{

  "msgType": "request",

  "method": "auth",

  "transactionId": 0,

  "webrtcId": "3gpp-respect://ue1@domain1.example",

  "authType": "Bearer",

  "authorization": "Bearer eyAiYWxnIjogIkhTMjU2IiwgInR5cCI6ICJKV1QiIH0K.eyAiaXNzIjogInRlc3QucmQubnR0IiwgInN1YiI6ICJtZXNzYWdlIGV4YW1wbGUiLCAiZXhwIjogImRteSIsICJlbWFpbCI6ICJkbXkiLCAiZ3JvdXBzIjogImRteS5kbXkiIH0K.OTEyMWEzM2RkN2MxOGZjZjI2NjcxNjQ2MTFiZmFjYjE4YTNhZTY5MmY2YWJkYmZiZGU1ZDQ4YTU5ZjljZGEyZQo="
}

F2: auth res (NW to UE1)
-
After authentication process, the operator network sends success response back to the UE. The example below shows that the expiration time is 3600 seconds.

{

  "msgType": "response",

  "method": "auth",

  "transactionId": 0,

  "success": true,

  "expires": 3600

}

After the successful authentication request, UE re-sends the authentication request before the previous authentication expired.
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Figure B.2.2-2: re-authentication

F1: auth req (UE1 to NW)
{

  "msgType": "request",

  "method": "auth",

  "transactionId": 1000,
  "webrtcId": "3gpp-respect://ue1@domain1.example",

  "authType": "Bearer",

  "authorization": "Bearer eyAiYWxnIjogIkhTMjU2IiwgInR5cCI6ICJKV1QiIH0K.eyAiaXNzIjogInRlc3QucmQubnR0IiwgInN1YiI6ICJtZXNzYWdlIGV4YW1wbGUiLCAiZXhwIjogImRteSIsICJlbWFpbCI6ICJkbXkiLCAiZ3JvdXBzIjogImRteS5kbXkiIH0K.OTEyMWEzM2RkN2MxOGZjZjI2NjcxNjQ2MTFiZmFjYjE4YTNhZTY5MmY2YWJkYmZiZGU1ZDQ4YTU5ZjljZGEyZQo="
}

F2: auth res (NW to UE1)
{

  "msgType": "response",

  "method": "auth",

  "transactionId": 1000,
  "success": true,

  "expires": 3600

}

While the UE is authenticated, the WebSocket connection is required to be kept alive. For that reason, WSF uses WebSocket ping/pong mechanism.

B.2.3 Media session setup for operator self-contained service

The following is an example call flow and signalling message examples of media session setup messages in a VR conference use case provided by the operator network. In this call flow, first UE1 connects to the VR conference, and subsequently UE2 joins that VR conference. After the successful media set up through signalling procedures with the WSF, the UE can receive media through video, audio, and data channels connected to the Media Function. Additionally, the UE can send input media, such as camera and microphone, to the network.
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Figure B.2.3-1: VR conference - UE1 joins a conf.
F1: msetup req/UE1 to NW

-
UE1 sends an msetup request to the network, requesting a connection to the RTC resource ID "resource1@domain1.example". The UE generates a preOffer SDP and sets it in preOfferDesc (however, in this scenario, the preOffer sent from UE will be ignored by operator NW). As UE1 is a normal web browser, trickle-ice is assumed to be used as ICE procedure. "resource1" for the VR conference is provided by the operator’s Media Function.

{

  “msgType”: “request”,

  “method”: “msetup”,

  “transactionId”: 4,

  “resourceId”: “3gpp-respect://resource1@domain1.example",

  "preOfferDesc": {

    "sdp": "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 f6:d5:3f:3c:ec:91:eb:d8:78:d7:96:03:49:09:e4:05:20:96:0d:a5:d5:90:a7:be:54:1e:82:e0:37:ad:ff:0e

            a=ice-ufrag:ief0uBai

            a=ice-pwd:ohFee4ne

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.1 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            "

  }

}

F2: msetup res (NW to UE1)
-
After verifying that the RTC resource ID is valid, the operator network sends a successful msetup response to UE1 with the mediaSessionState set to "accepted." The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "mediaSessionState": "accepted"

}

F3: mupdate req (NW to UE1)
-
After allocating the resources in the Media Function, the network sends an SDP offer to UE1. The mediaSessionState is changed to "connecting". A metadata for supplementary information is added which provides information how to handle each media associated with "mid".
{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "mediaSessionState": "connecting",

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3885262150 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-lite

            a=fingerprint sha-256 5f:a0:fa:55:a3:e8:59:a6:d2:cd:3a:34:2e:87:b3:83:96:c4:95:1b:18:9c:94:eb:c7:ae:94:02:c9:95:ca:5f

            a=ice-ufrag:Ahk3Zah8

            a=ice-pwd:phiegh0M

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=rtpmap:97 H264/90000

            a=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly            

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "LSbMgaci"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "LSbMgaci"

        }

      ],

      "participantDesc": [

        {

          "participantId": "LSbMgaci"

        }

      ]

    }

  }

}

F4: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response containing an SDP answer back to the operator network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3885262151 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 f6:d5:3f:3c:ec:91:eb:d8:78:d7:96:03:49:09:e4:05:20:96:0d:a5:d5:90:a7:be:54:1e:82:e0:37:ad:ff:0e

            a=ice-ufrag:ief0uBai

            a=ice-pwd:ohFee4ne

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=candidate 1 1 UDP 2130706687 192.168.100.1 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=sendonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            a=rtcp-mux-only

            a=rtcp-mux

            a=bundle-only

            a=rtcp-rsize

            a=extmap:1 urn:ietf:params:rtp-hdrext:sdes:mid

            a=candidate 1 1 UDP 2130706687 192.168.100.1 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            "

  }

}

F5: mupdate req (NW to UE1)
-
After the network prepares the media resource in the Media Function based on the received SDP answer information. the network sends a successful mupdate request to UE1 containing the mediaSessionState set to "connected" to notify that the path control with MF has been completed.
{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "mediaSessionState": "connected"

}

F6: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response back to the network, as acknowledgement to the request.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "updatedKeys": [ "mediaSessionState" ]

}

Then, UE2 joins the VR conference. In addition to the media channels between UE and Media Function established in the call flow above, an audio stream is set as the user-to-user call channel.
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Figure B.2.3-2: VR conference – UE2 joins a conf.
F7: msetup req (UE2 to NW)
-
UE2 sends an msetup request to the network, requesting a connection to the RTC resource ID "resource1@domain1.example." UE2 generates a preOffer SDP as with UE1.
{

  "msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://resource1@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 368025142621306116 3896184802 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 81:27:7d:82:36:4c:2f:be:fe:db:77:e7:37:7e:f1:f7:06:2f:51:53:e9:4c:1f:23:03:71:98:de:14:e2:f1:a7

            a=ice-ufrag:XJ2F0u83

            a=ice-pwd:PhR6gVhO

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.2 34567 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            "

  }

}

F8: msetup res (NW to UE2)
-
After verifying that the RTC resource ID is valid, the network sends a successful msetup response to UE2 with the mediaSessionState set to "accepted." The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "sskamScHT0WmLaChmBdUv2vETmkE+RupvGMkwVMjlRjp7LDbYiGxxlq6cQoow1ce",

  "mediaSessionState": "accepted"

}

F9: mupdate req (NW to UE2)
-
After allocating the resources in the Media Function, the network sends an mupdate request containing an SDP offer to UE2. The mediaSessionState is changed to "connecting." The SDP includes the added existing media from the conference resources. The data channel sources are identified by the labels in the a=dcmap lines.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "sskamScHT0WmLaChmBdUv2vETmkE+RupvGMkwVMjlRjp7LDbYiGxxlq6cQoow1ce",

  "mediaSessionState": "connecting",

  "offerDesc": {

    "sdp": "v=0

            o=- 111744063457804600 3896185137 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4 5

            a=ice-lite

            a=fingerprint sha-256 91:a1:ff:53:f0:97:03:44:23:90:18:64:28:16:f4:0f:12:a6:56:a8:1d:a2:70:5e:42:0a:12:c7:9f:2e:e0:1e

            a=ice-ufrag:CqDQ1i4D

            a=ice-pwd:PPvf3gPB

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"aG9nZXRh\"

            m=video 34567 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=recvonly

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 34567 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:5

            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=sendonly

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "LSbMgaci"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "LSbMgaci"

        }

        {

          "mid": "5",

          "connectToDevice": "audioOut",

          "participantId": "aG9nZXRh"

        }

      ],

      "participantDesc": [

        {

          "participantId": "LSbMgaci"

        },

        {

          "participantId": "aG9nZXRh"

        }

      ]

    }

  }

}

F10: mupdate res (UE2 to NW)
-
UE2 sends a successful mupdate response containing an SDP answer back to the operator network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "sskamScHT0WmLaChmBdUv2vETmkE+RupvGMkwVMjlRjp7LDbYiGxxlq6cQoow1ce",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "answerDesc": {

    "sdp": "v=0

            o=- 681642578222322134 3896185400 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4 5

            a=ice-options:trickle

            a=fingerprint sha-256 81:27:7d:82:36:4c:2f:be:fe:db:77:e7:37:7e:f1:f7:06:2f:51:53:e9:4c:1f:23:03:71:98:de:14:e2:f1:a7

            a=ice-ufrag:XJ2F0u83

            a=ice-pwd:PhR6gVhO

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"aG9nZXRh\"

            m=video 34567 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=candidate 1 1 UDP 2130706687 192.168.100.2 34567 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=sendonly

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 34567 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            m=audio 34567 UDP/TLS/RTP/SAVPF 96

            a=mid:5

            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=recvonly

            "

  }

}

F11: mupdate req (NW to UE1)
-
After the network prepares the media resource in the Media Function based on the received SDP answer information, an SDP re-offer is sent to UE1 due to UE2's participation.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 5,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "mediaSessionState": "connected",

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3896192240 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4 5

            a=ice-lite

            a=fingerprint sha-256 5f:a0:fa:55:a3:e8:59:a6:d2:cd:3a:34:2e:87:b3:83:96:c4:95:1b:18:9c:94:eb:c7:ae:94:02:c9:95:ca:5f

            a=ice-ufrag:Ahk3Zah8

            a=ice-pwd:phiegh0M

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"gGWhshA1\"

            m=video 23456 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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly  

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:5

            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=sendonly

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "LSbMgaci"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "LSbMgaci"

        },

        {

          "mid": "5",

          "connectToDevice": "audioOut",

          "participantId": "gGWhshA1"

        }

      ],

      "participantDesc": [

        {

          "participantId": "LSbMgaci"

        },

        {

          "participantId": "gGWhshA1"

        }

      ]

    }

  }

}

F12: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response containing as SDP answer back to the operator network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 5,

  "success": true,

  "mediaSessionId": "WPwBNpjaI20drdgKvIlwr27fn7RIsJEPqeqs60ANMQDsvlKmk864LPiEDInVyIWX",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3896192791 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4 5

            a=ice-options:trickle

            a=fingerprint sha-256 f6:d5:3f:3c:ec:91:eb:d8:78:d7:96:03:49:09:e4:05:20:96:0d:a5:d5:90:a7:be:54:1e:82:e0:37:ad:ff:0e

            a=ice-ufrag:ief0uBai

            a=ice-pwd:ohFee4ne

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"gGWhshA1\"

            m=video 23456 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=candidate 1 1 UDP 2130706687 192.168.100.1 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=sendonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:5

            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=recvonly

            "

  }

}

F13: mupdate req (NW to UE2)
-
The network notifies UE2 that the path control with MF and existing participants have been completed through an mupdate request.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "sskamScHT0WmLaChmBdUv2vETmkE+RupvGMkwVMjlRjp7LDbYiGxxlq6cQoow1ce",

  "mediaSessionState": "connected"

}

F14: mupdate res (UE2 to NW)
-
UE2 sends a successful mupdate response back to the operator network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "sskamScHT0WmLaChmBdUv2vETmkE+RupvGMkwVMjlRjp7LDbYiGxxlq6cQoow1ce",

  "updatedKeys": [ "mediaSessionState" ]

}

B.2.4 Media session setup for content provider service
The example below shows VR conference use case provided by a content provider (CP). 
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Figure B.2.4-1: VR conference provided by CP.
F1: msetup req (CP to NW)
-
CP sends an msetup request to the network, requesting a connection to the RTC resource ID "resource2@domain1.example." CP generates a preOffer SDP and sets it in preOfferDesc. Trickle-ice is assumed to be used as ICE procedure.

{

  "msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://resource2@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899463550 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 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 203.0.113.2 12345 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly       

            "

  }

}

F2: msetup res (NW to CP)
-
After verifying the resource ID, the network sends a successful msetup response to CP with the mediaSessionState set to "accepted". The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "accepted"

}

F3: mupdate req (NW to CP)
-
After allocating the resources in the Media Function, the network sends a successful mupdate response containing an SDP answer to CP. The mediaSessionState is changed to "connecting".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "connecting",

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899465572 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2

            a=ice-lite

            a=fingerprint sha-256 af:ff:5a:bb:57:fc:05:1b:36:73:8a:2a:14:24:ed:e7:2a:02:14:b8:ec:2e:14:88:07:a6:41:37:d1:51:4c:c0

            a=ice-ufrag:Po1xS110

            a=ice-pwd:Os2TDPws

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            m=video 12345 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=recvonly

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly       

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        }

      ],

      "participantDesc": []

    }

  }

}

F4: mupdate res (CP to NW)
-
CP sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "updatedKeys": [ "answerDesc", "mediaSessionState" ]

}

F5: msetup req (UE1 to NW)
-
UE1 sends an msetup request to the network, requesting a connection to the RTC resource ID "resource2@domain1.example." UE1 generates a provisional preOffer SDP and sets it in preOfferDesc (however, in this scenario, sending the preOffer will not be adopted). As UE1 is a normal web browser, trickle-ice is assumed to be used as ICE procedure. 
{

"msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://resource2@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 4611686018427387905 3899471791 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 c8:73:0f:ff:f7:ae:dc:cd:3f:3d:00:bc:43:56:da:f0:38:7e:2d:fc:24:3e:be:1a:25:04:de:c7:2b:e8:04:7d

            a=ice-ufrag:AN07A1R3

            a=ice-pwd:QgIYT3oC

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.1 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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=sendonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            "

  }

}

F6: msetup res (NW to UE1)
-
After verifying that the resource ID is valid, the network sends an msetup response to UE1 with the mediaSessionState set to "accepted". The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "accepted"

}

F7: mupdate req (NW to UE1)
-
After allocating the resources in the Media Function, the network sends an SDP offer to UE1. The mediaSessionState is changed to "connecting".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "connecting",

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899471805 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-lite

            a=fingerprint sha-256 08:3e:00:af:26:7e:e4:67:fa:16:1f:e0:b1:e0:c7:68:ad:c5:e3:43:52:68:18:2d:57:de:ca:6d:4d:f2:cd:ae

            a=ice-ufrag:Ly5rRouT

            a=ice-pwd:dmYYrGCb

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly            

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "gcWbE1JD"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "gcWbE1JD"

        }

      ],

      "participantDesc": [

        {

          "participantId": "gcWbE1JD"

        }

      ]

    }

  }

}

F8: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response containing an SDP answer back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899471823 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 c8:73:0f:ff:f7:ae:dc:cd:3f:3d:00:bc:43:56:da:f0:38:7e:2d:fc:24:3e:be:1a:25:04:de:c7:2b:e8:04:7d

            a=ice-ufrag:AN07A1R3

            a=ice-pwd:QgIYT3oC

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=candidate 1 1 UDP 2130706687 192.168.100.1 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=sendonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            "

  }

}

F9: mupdate req (NW to CP)
-
After configuring the Media Function based on the received SDP answer from UE1, the network sends a mupdate request containing updated SDP offer to CP.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "connected",

  "offerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899472299 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-lite

            a=fingerprint sha-256 af:ff:5a:bb:57:fc:05:1b:36:73:8a:2a:14:24:ed:e7:2a:02:14:b8:ec:2e:14:88:07:a6:41:37:d1:51:4c:c0

            a=ice-ufrag:Po1xS110

            a=ice-pwd:Os2TDPws

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 12345 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=candidate 1 1 UDP 2130706687 198.51.100.2 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=recvonly

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 12345 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "3gpp-respect://ue1@domain1.example"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "3gpp-respect://ue1@domain1.example"

        }

      ],

      "participantDesc": [

        {

          "participantId": "3gpp-respect://ue1@domain1.example"

        }

      ]

    }

  }

}

F10: mupdate res (CP to NW)
-
CP sends a successful mupdate response containing an SDP answer back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899472766 IN IP4 203.0.113.1

            s=-

            c=IN IP4 203.0.113.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 203.0.113.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 12345 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

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 12345 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly            

            ",

  }

}

F11: mupdate req (NW to UE1)
-
To notify UE1 that the path control with CP has been completed, the network sends an mupdate request to UE1 with the mediaSessionState set to "connected".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "connected"

}

F12: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "updatedKeys": [ "mediaSessionState" ]

}

B.2.5 Media session setup for content provider service using Split Rendering

The example below shows VR conference use case provided by a content provider co-located in the operator network. The flow is similar to previous example, but the video presented to the users from the content provider (CP) is rendered within Media Function. The flow diagram is the same as Figure 4.3-1.

F1: msetup req (CP to NW)
-
CP sends an msetup request to the network, requesting a connection to the RTC resource ID "resource2@domain1.example." CP generates a preOffer SDP and sets it in preOfferDesc. Trickle-ice is assumed to be used as ICE procedure.

{

  "msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://resource2@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899463550 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1

            a=ice-options:trickle

            a=fingerprint sha-256 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 203.0.113.2 12345 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            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:96 opus/48000/2

            a=sendonly       

            "

  }

}

F2: msetup res (NW to CP)
-
After verifying the resource ID, the network sends a successful msetup response to CP with the mediaSessionState set to "accepted". The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "accepted"

}

F3: mupdate req (NW to CP)
-
After allocating the resources in the Media Function, the network sends a successful mupdate response containing an SDP answer to CP. The mediaSessionState is changed to "connecting".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "connecting",

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899465572 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1

            a=ice-lite

            a=fingerprint sha-256 af:ff:5a:bb:57:fc:05:1b:36:73:8a:2a:14:24:ed:e7:2a:02:14:b8:ec:2e:14:88:07:a6:41:37:d1:51:4c:c0

            a=ice-ufrag:Po1xS110

            a=ice-pwd:Os2TDPws

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            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:96 opus/48000/2

            a=recvonly       

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "audioIn"

        }

      ],

      "participantDesc": []

    }

  }

}

F4: mupdate res (CP to NW)
-
CP sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "updatedKeys": [ "answerDesc", "mediaSessionState" ]

}

F5: msetup req (UE1 to NW)
-
UE1 sends an msetup request to the network, requesting a connection to the RTC resource ID "resource2@domain1.example." UE1 generates a provisional preOffer SDP and sets it in preOfferDesc (however, in this scenario, sending the preOffer will not be adopted). As UE1 is a normal web browser, trickle-ice is assumed to be used as ICE procedure. 
{

"msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://resource2@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 4611686018427387905 3899471791 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 c8:73:0f:ff:f7:ae:dc:cd:3f:3d:00:bc:43:56:da:f0:38:7e:2d:fc:24:3e:be:1a:25:04:de:c7:2b:e8:04:7d

            a=ice-ufrag:AN07A1R3

            a=ice-pwd:QgIYT3oC

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.1 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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=sendonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            "

  }

}

F6: msetup res (NW to UE1)
-
After verifying that the resource ID is valid, the network sends an msetup response to UE1 with the mediaSessionState set to "accepted". The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "accepted"

}

F7: mupdate req (NW to UE1)
-
After allocating the resources in the Media Function, the network sends an SDP offer to UE1. The mediaSessionState is changed to "connecting".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "connecting",

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899471805 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-lite

            a=fingerprint sha-256 08:3e:00:af:26:7e:e4:67:fa:16:1f:e0:b1:e0:c7:68:ad:c5:e3:43:52:68:18:2d:57:de:ca:6d:4d:f2:cd:ae

            a=ice-ufrag:Ly5rRouT

            a=ice-pwd:dmYYrGCb

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly            

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "videoIn"

        },

        {

          "mid": "2",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "3",

          "connectToDevice": "videoOut",

          "participantId": "gcWbE1JD"

        },

        {

          "mid": "4",

          "connectToDevice": "audioOut",

          "participantId": "gcWbE1JD"

        }

      ],

      "participantDesc": [

        {

          "participantId": "gcWbE1JD"

        }

      ]

    }

  }

}

F8: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response containing an SDP answer back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "answerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899471823 IN IP4 0.0.0.0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 c8:73:0f:ff:f7:ae:dc:cd:3f:3d:00:bc:43:56:da:f0:38:7e:2d:fc:24:3e:be:1a:25:04:de:c7:2b:e8:04:7d

            a=ice-ufrag:AN07A1R3

            a=ice-pwd:QgIYT3oC

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            m=video 23456 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=candidate 1 1 UDP 2130706687 192.168.100.1 23456 typ host

            a=rtpmap:97 H264/90000

            a=fmtp:97 profile-level-id=...;sprop-parameter-sets=...

            a=sendonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 23456 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 23456 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            "

  }

}

F9: mupdate req (NW to CP)
-
After configuring the Media Function based on the received SDP answer from UE1, the network sends a mupdate request containing updated SDP offer to CP.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "mediaSessionState": "connected",

  "offerDesc": {

    "sdp": "v=0

            o=- 3611686018427387905 3899472299 IN IP4 198.51.100.1

            s=-

            c=IN IP4 198.51.100.2

            t=0 0

            a=group:BUNDLE 0 1 2 3

            a=ice-lite

            a=fingerprint sha-256 af:ff:5a:bb:57:fc:05:1b:36:73:8a:2a:14:24:ed:e7:2a:02:14:b8:ec:2e:14:88:07:a6:41:37:d1:51:4c:c0

            a=ice-ufrag:Po1xS110

            a=ice-pwd:Os2TDPws

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 198.51.100.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"3gpp-respect://ue1@domain1.example\"

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            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=candidate 1 1 UDP 2130706687 198.51.100.2 23456 typ host

            a=rtpmap:96 opus/48000/2

            a=recvonly

            m=video 12345 UDP/TLS/RTP/SAVPF 97

            a=mid:2

            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

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:3

            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=sendonly

            ",

    "sdpMetadata": {

      "sdpHandlingPref": [

        {

          "mid": "1",

          "connectToDevice": "audioIn"

        },

        {

          "mid": "2",

          "connectToDevice": "videoOut",

          "participantId": "3gpp-respect://ue1@domain1.example"

        },

        {

          "mid": "3",

          "connectToDevice": "audioOut",

          "participantId": "3gpp-respect://ue1@domain1.example"

        }

      ],

      "participantDesc": [

        {

          "participantId": "3gpp-respect://ue1@domain1.example"

        }

      ]

    }

  }

}

F10: mupdate res (CP to NW)
-
CP sends a successful mupdate response containing an SDP answer back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "nL0dBNwYdcfto2QvRyD8KMlTSSvJd6UPgtsk4hRJQgW4sWpYaMDhKlxDaDTuygB5",

  "updatedKeys": [ "offerDesc", "mediaSessionState" ],

  "offerDesc": {

    "sdp": "v=0

            o=- 5223372036854775808 3899472766 IN IP4 203.0.113.1

            s=-

            c=IN IP4 203.0.113.2

            t=0 0

            a=group:BUNDLE 0 1 2 3

            a=ice-options:trickle

            a=fingerprint sha-256 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 203.0.113.2

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            a=dcmap:0

            a=dcmap:1 label=\"3gpp-respect://ue1@domain1.example\"

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            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:96 opus/48000/2

            a=sendonly

            m=video 12345 UDP/TLS/RTP/SAVPF 97

            a=mid:2

            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=recvonly

            m=audio 12345 UDP/TLS/RTP/SAVPF 96

            a=mid:3

            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=recvonly            

            "

  }

}

F11: mupdate req (NW to UE1)
-
To notify UE1 that the path control with CP has been completed, the network sends an mupdate request to UE1 with the mediaSessionState set to "connected".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "mediaSessionState": "connected"

}

F12: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "dbp7TMyIa4MkT4plhvGahsdv4YFE54YIokyk0im3jQYdTsnig2C6WUWeDDnmCQEE",

  "updatedKeys": [ "mediaSessionState" ]

}

B.2.6 Media session setup for peer-to-peer communication
The example below shows direct connections between UE accommodated within the same network.
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Figure B.2.6-1: P2P connection

F1: msetup req (UE1 to NW)
-
UE1 sends an msetup request to the network, requesting a direct connection to the RTC resource ID "ue2@domain1.example." UE1 generates a provisional preOffer SDP and sets it in preOfferDesc. As UE1 is a normal web browser, trickle-ice is assumed to be used as ICE procedure.
{

  "msgType": "request",

  "method": "msetup",

  "transactionId": 4,

  "resourceId": "3gpp-respect://ue2@domain1.example",

  "preOfferDesc": {

    "sdp": "v=0

            o=- 4611686018427387905 3898225964 IN IP4 0 0 0 0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 87:ce:63:bc:56:0e:1e:8a:3c:66:5d:88:f4:e3:53:70:1c:d4:a7:20:4b:67:fe:ac:02:11:c5:14:66:a4:21:60

            a=ice-ufrag:QSMYPdBn

            a=ice-pwd:78AQyedA

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.1 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 9 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            "

  }

}

F2: msetup res (NW to UE1)
-
After verifying that the resource ID is valid, the network sends a successful msetup response to UE1 with the mediaSessionState set to "accepted". The network allocates a new mediaSessionId.

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "aD6rq2yiO2AVY2INWdgt4hrOqxxJHbd5NhQqlX5Wd0YbCMHaNgi0L77m3M0SmMG3",

  "mediaSessionState": "accepted"

}

F3: msetup req (NW to UE2)
-
The network sends an msetup request to UE2. The media description of the SDP offer will reflect the contents of the preOffer sent by UE1. At this point, the network assigns a mediaSessionId and sets the mediaSessionState to "connecting".

{

  "msgType": "request",

  "method": "msetup",

  "transactionId": 1,

  "resourceId": "3gpp-respect://ue2@domain1.example",

  "mediaSessionId": "BeRCXEICnxrPLbRrLdIV6TIASVBQJo4Y6sLkK3E8hr7JHDqWh0bv8gbM2nMrsq2N",

  "mediaSessionState": "connecting",

  "OfferDesc": {

    "sdp": "v=0

            o=- 4611686018427387905 3898225964 IN IP4 0 0 0 0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 87:ce:63:bc:56:0e:1e:8a:3c:66:5d:88:f4:e3:53:70:1c:d4:a7:20:4b:67:fe:ac:02:11:c5:14:66:a4:21:60

            a=ice-ufrag:QSMYPdBn

            a=ice-pwd:78AQyedA

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.1 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=sendonly

            m=video 9 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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=recvonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=recvonly

            "

  }

}

F4: msetup res (UE2 to NW)
-
UE2 sends a successful msetup response to the network with the mediaSessionState set to "accepted".

{

  "msgType": "response",

  "method": "msetup",

  "transactionId": 1,

  "success": true,

  "mediaSessionState": "accepted"

}

F5: mupdate req (NW to UE1)
-
The network sends an mupdate request to UE1 with the mediaSessionState set to "connecting". This informs UE1 that the media session is in the process of being connected.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 1,

  "mediaSessionId": "aD6rq2yiO2AVY2INWdgt4hrOqxxJHbd5NhQqlX5Wd0YbCMHaNgi0L77m3M0SmMG3",

  "mediaSessionState": "connecting"

}

F6: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response back to the network. UE1 may notify the user of the ongoing call through UI or ring back tone (RBT) playback.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 1,

  "success": true,

  "mediaSessionId": "aD6rq2yiO2AVY2INWdgt4hrOqxxJHbd5NhQqlX5Wd0YbCMHaNgi0L77m3M0SmMG3",

  "updatedKeys": [ "mediaSessionState" ]

}

F7: mupdate req (UE2 to NW)
-
UE2 sends an mupdate request containing the SDP answer to the network, in response to the user's response action.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 4,

  "mediaSessionId": "BeRCXEICnxrPLbRrLdIV6TIASVBQJo4Y6sLkK3E8hr7JHDqWh0bv8gbM2nMrsq2N",

  "answerDesc": {

    "sdp": "v=0

            o=- 321352425160002075 3898229176 IN IP4 0 0 0 0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.2 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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=recvonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 9 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly

            "

  }

}

F8: mupdate res (NW to UE2)
-
The network sends a successful mupdate response back to UE2.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 4,

  "success": true,

  "mediaSessionId": "BeRCXEICnxrPLbRrLdIV6TIASVBQJo4Y6sLkK3E8hr7JHDqWh0bv8gbM2nMrsq2N",

  "updatedKeys": [ "answerDesc" ]

}

F9: mupdate req (NW to UE1)
-
The network sends an mupdate request containing the SDP answer to UE1. The mediaSessionState is changed to "connected".

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "aD6rq2yiO2AVY2INWdgt4hrOqxxJHbd5NhQqlX5Wd0YbCMHaNgi0L77m3M0SmMG3",

  "mediaSessionState": "connected"

  "answerDesc": {

    "sdp": "v=0

            o=- 321352425160002075 3898229176 IN IP4 0 0 0 0

            s=-

            c=IN IP4 0.0.0.0

            t=0 0

            a=group:BUNDLE 0 1 2 3 4

            a=ice-options:trickle

            a=fingerprint sha-256 bd:6e:c5:77:2f:77:2a:18:5b:87:0d:b1:f0:c3:0a:d3:31:a6:ba:fc:cc:0b:fd:8b:05:2a:66:32:14:60:7a:ed

            a=ice-ufrag:Rqxl6okx

            a=ice-pwd:0MPlm3Qi

            a=setup:actpass

            m=application 9 UDP/DTLS/SCTP webrtc-datachannel

            c=IN IP4 0.0.0.0

            a=candidate 1 1 UDP 2130706543 192.168.100.2 23456 typ host generation 0

            a=mid:0

            a=bundle-only

            a=sctp-port:5000

            a=max-message-size:65536

            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=recvonly

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:2

            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=recvonly

            m=video 9 UDP/TLS/RTP/SAVPF 97

            a=mid:3

            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

            m=audio 9 UDP/TLS/RTP/SAVPF 96

            a=mid:4

            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=sendonly

            "

  }

}

F10: mupdate res (UE1 to NW)
-
UE1 sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "aD6rq2yiO2AVY2INWdgt4hrOqxxJHbd5NhQqlX5Wd0YbCMHaNgi0L77m3M0SmMG3",

  "updatedKeys": [ "mediaSessionState", "answerDesc" ]

}

F11: mupdate req (NW to UE2)
-
The network sends an mupdate request to UE2 with the mediaSessionState set to "connected." This informs UE2 that path control with UE1 has been completed.

{

  "msgType": "request",

  "method": "mupdate",

  "transactionId": 3,

  "mediaSessionId": "BeRCXEICnxrPLbRrLdIV6TIASVBQJo4Y6sLkK3E8hr7JHDqWh0bv8gbM2nMrsq2N",

  "mediaSessionState": "connected"

}

F12: mupdate res (UE2 to NW)
-
UE2 sends a successful mupdate response back to the network.

{

  "msgType": "response",

  "method": "mupdate",

  "transactionId": 3,

  "success": true,

  "mediaSessionId": "BeRCXEICnxrPLbRrLdIV6TIASVBQJo4Y6sLkK3E8hr7JHDqWh0bv8gbM2nMrsq2N",

  "updatedKeys": [ "mediaSessionState" ]

}
=== End of change ===
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