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Background: This discussion paper proposes a protocol for MCData.
Discussion:

Discussion paper C1-170186 submitted at CT1#101-bis discussed the proposal of a lightweight encoding for MCData based on the TLV protocol developed for NAS and for MONP.
This paper highlighted:

1. CT1 needs to consider the stage 1 requirements when designing the protocol in terms of bandwidth and latency (i.e. the stage 1 considers the MCData service as a basic protocol carrying a limited size, but variable content, payload message)

2. CT1 needs to consider the work that had already been done in Rel-13 for MCPTT that was part of the common infrastructure of mission critical services (for example: registration, affiliation, authorisation, message routing, etc).
3. CT1 needs to consider that SA3 will need to define suitable security mechanisms to protect the data payload in an end-to-end manner, while signalling content is protected point-to-point.

In the appendices of C1-170186, proposed message formats were highlighted, though more time was required to understand the structure of the messages sent over the signalling plane and media plane.

Taking into consideration C1-170186, this paper proposes the following for MCData messages:

1. The generic MCS signalling parameters will be provided in an XML MIME body.

2. The MCData signalling parameters will be provided in a TLV encoding in a new MIME type
3. The MCData payload parameters will be also provided in a TLV encoding in a separate new MIME type to provide a clear delineation between signalling and payload, so that it is easier for SA3 to protect the payload in an end-to-end manner.
The construction of the signalling and payload messages IEs are based on the information flows in 3GPP TS 24.282. Please note that the exact names of the parameters in the information flows in stage 2 do not necessarily match the names proposed at stage 3.

Related papers discuss the message format in more detail, so it proposed not to go through that at this stage.

In determining what messages are sent over the signalling plane and what messages are sent over the media plane, the following should be noted:

1. For SDS via signalling plane: 

a. TLV MCData signalling messages will be sent in the SIP signalling plane
b. TLV MCData payload messages will be sent in the SIP signalling plane

2. For SDS via media plane:

a. TLV MCData signalling messages will be sent via the MSRP media plane

b. TLV MCData payload messages will be sent in the MSRP media plane

3. For SDS session:

a. TLV MCData signalling messages will be sent via the MSRP media plane

b. TLV MCData payload messages will be sent in the MSRP media plane

4. For FD via HTTP:

a. TLV MCData signalling messages will be sent via the SIP signalling plane

b. TLV MCData payload messages will be used to contain the metadata and will be sent via the SIP signalling plane.

c. HTTP is used to download the file.

5. For FD via media plane:

a. TLV MCData signalling messages will be sent via the SIP signalling plane

b. TLV MCData payload messages will contain the file content and will be sent via the MSRP media plane.
6. TLV out-of-band disposition notifications will be sent in the signalling plane in the following cases:
a. For delivery and read notifications for standalone SDS via the signalling plane

b. For delivery and read notifications for standalone SDS via the media plane

c. For delivery and read notifications that are sent after an SDS session has been terminated.

d. For accept, reject and download completion notifications for FD sent via HTTP

e. For accept, reject and download completion notifications for FD sent via media plane.
7. TLV in-band disposition notifications will be sent in the media plane only for the case of SDS session when the media plane is still established.
One aspect to note from the perspective of the payload is the Stage 2 requirement:

The SDS capability shall support messages with a maximum payload of at least 1000 bytes. The supported message types shall include text, binary, or hyperlinks. Multiple message types may be interleaved within in a single message payload. The payload shall support indication of location information of the sending MCData user.

i.e. the TLV protocol for the payload message supports the ability to send multiple message types in a single message payload.
Analyses:
Samsung has done some initial analyses of message formats by comparing the following:

1. Message formats using the CPM/CPIM (see Annex B)

2. Message formats using XML (see Annex C)

3. Message formats using XML and TLV (see Annex D)

In Annex B, two separate message formats are provided to illustrate that CPM/CPIM will not be able to support multiple payload types in one single message.

Annex A shows the message formats that are used to illustrate the example in Annex D.

For the TLV message formats for signalling and payload, the below table shows the construction:

	Construction of the SDS-TLV Signaling & Data payload. In the above SDS-TLV format how we arrived at the actual SDS Signaling & Data payload is explained below:

17DDDDDf9e2500f42d00f7905ae83a0b487e5aef9e2500f42d00f53X
2ILTmessage with call in backgroundILThttps://XYZcloud.example.com/ftget/667/disaster/20151105_112604.jpg



	· 1 => Message Type

· 7 => Disposition Type

· DDDDD => (5 Octet’s for Data and Time) - Example value: 00000000  01010110  11100001  01110000  11101101 - which is same as 2016-03-10T13:04:45Z

· f9e2500f42d00f79 => Conversation ID – 16 bytes

· 05ae83a0b487e5ae  => Contribution ID(Message ID) – 16 Bytes

· f9e2500f42d00f53 => In-Reply To Contribution ID – 16 bytes

· X => 1. Octet for Application Id.


· 2 => Number of payloads.

· I => 78 = Payload IEI (fixed)

· L = Payload Length = 1 (Content Type Field Length) + 31 (Actual message length) = 32

· T = 129 => payload content type (as per table 12 - 1000 0001)

· I => 78 = Payload IEI (fixed)

· L = Payload Length = 1 (Content Type Field Length) + 67 (Actual message length) = 68

· T = 131 => payload content type (as per table 12 - 1000 0011)


The results of the comparison are below. The table shows the statistics for sending an aggregated message considering the new SDS Signalling & Data payload separation, with example for these message which is as represented in the first table and we have considered the highlighted parts which is what the SDS-TLV format is simplifying when compared to its counterparts.

Comparison table for SDS TLV Vs CPM+CPIM
	 
	CPM+CPIM
	SDS XML Format
	SDS TLV Format
	TLV Vs XML
	TLV Vs CPM/CPIM
	Comments

	Aggregate Actual Message
	(CPM header+ CPIM header+ CPIM body)

113+253+109=475(Text)

113+261+146=520(URL)

475+520 = 995
	(SDS-Message/xml)

481
	(SDS-Signaling/xml+ SDS-Data/xml)

79+133=212
	56%
	78%
	Roughly at least 75% space efficiency can be promised for TLV Vs CPM+CPIM. 
Roughly at least 50% space efficiency can be promised for TLV Vs XML. 




Conclusion:

TLV format represents a saving in terms of bandwidth and latency.

Recommendation:
It is recommended that CT1 standardise the use of TLV format for MCData signalling and MCData payload.
Annex A: TLV Message Formats used for analyses
SDS SIGNALLING PAYLOAD message

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	SDS Signalling Payload message identity
	Message type
15.2.2
	M
	V
	1

	
	Date and time
	Date and time
15.2.8
	M
	V
	5

	
	Conversation ID
	Conversation ID
15.2.9
	M
	V
	16

	
	Message ID
	Message ID
15.2.10
	M
	V
	16

	21
	InReplyTo message ID
	InReplyTo message ID
15.2.11
	O
	TV
	17

	22
	Application identifer
	Application identifier

15.2.7
	O
	TV
	2

	8-
	SDS disposition request type
	SDS disposition request type
15.2.3
	O
	TV
	1


DATA PAYLOAD message

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Data Payload message identity
	Message type
15.2.2
	M
	V
	1

	
	Number of Payloads
	Number of Payloads
15.2.12
	M
	V
	1

	78
	Payload
	Payload

15.2.7
	O
	TLV-E
	3-x


Annex B: Sample Messages using CPM + CPIM
	SDS Format Type
	Sample Message-1 

(Contains User Text)
	Sample Message-2 

(URL)


	CPM + CPIM
	MESSAGE sip:psi@example.com SIP/2.0

Via: SIP/2.0/UDP 111.2.3.444:5060;branch=z9hG4bK-524287-1---5482619cfcd00b3b;rport;transport=UDP

Max-Forwards: 70

Route: <sip:212.1.2.121:5080;lr>

Route: <sip:1.2.3.......@212.1.2.121:5070;lr>

To: <sip:psi@example.com>

From: <tel:+8290244755002>;tag=f22e9118

Call-ID: 6NKJGXdYmpAkDHbwTKoJyQ..@111.2.3.444

CSeq: 1 MESSAGE

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, UPDATE, INFO, REFER, NOTIFY, MESSAGE, PRACK

Content-Type: multipart/mixed;boundary=mcptt2

User-Agent: TTA-VoLTE/2.0 SM-G880N0/PJ2 Device_Type/Android_Phone OMD

P-Preferred-Identity: <tel:+8290123456789>

Accept-Contact: *;+g.3gpp.icsi-ref=urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt;+g.3gpp.mcptt;require;explicit

P-Preferred-Service: urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt

P-Access-Network-Info: 3GPP-E-UTRAN-FDD;utran-cell-id-3gpp=450280000002c301

Content-Length: 688

Contribution-ID: 05ae83a0b487e5ae

Conversation-ID: f9e2500f42d00f79

InReplyTo-Contribution-ID: f9e2500f42d00f53
--mcptt2

Content-Type: application/vnd.3gpp.mcptt-info+xml

<?xml version="1.0"?>

<mcpttinfo xmlns="urn:3gpp:ns:mcpttInfo:1.0" xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <mcptt-Params>

    <mcptt-request-uri>tel:+8290244750004</mcptt-request-uri>

    <anyExt>

      <ExtHeader>Value</ExtHeader>

    </anyExt>

  </mcptt-Params>

</mcpttinfo>

--mcptt2

Content-Type: message/cpim

From: <tel:+8290244755002>

To: <sip:+8290244750004@vims126.com>

DateTime: 2016-03-10T13:04:45Z

NS: imdn <urn:ietf:params:imdn>

imdn.Message-ID: d37c41a25559ea29

imdn.Disposition-Notification: positive-delivery, display
--mcptt2--

Content-Type: message/cpim

Content-type: text/plain

Content-Length: 31

message with call in background
--mcptt2--
	MESSAGE sip:psi@example.com SIP/2.0

Via: SIP/2.0/UDP 111.2.3.444:5060;branch=z9hG4bK-524287-1---5482619cfcd00b3b;rport;transport=UDP

Max-Forwards: 70

Route: <sip:212.1.2.121:5080;lr>

Route: <sip:1.2.3.......@212.1.2.121:5070;lr>

To: <sip:psi@example.com>

From: <tel:+8290244755002>;tag=f22e9118

Call-ID: 6NKJGXdYmpAkDHbwTKoJyQ..@111.2.3.444

CSeq: 1 MESSAGE

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, UPDATE, INFO, REFER, NOTIFY, MESSAGE, PRACK

Content-Type: multipart/mixed;boundary=mcptt2

User-Agent: TTA-VoLTE/2.0 SM-G880N0/PJ2 Device_Type/Android_Phone OMD

P-Preferred-Identity: <tel:+8290123456789>

Accept-Contact: *;+g.3gpp.icsi-ref=urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt;+g.3gpp.mcptt;require;explicit

P-Preferred-Service: urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt

P-Access-Network-Info: 3GPP-E-UTRAN-FDD;utran-cell-id-3gpp=450280000002c301

Content-Length: 684

Contribution-ID: 05ae83a0b487e5ae

Conversation-ID: f9e2500f42d00f79

InReplyTo-Contribution-ID: f9e2500f42d00f53
--mcptt2

Content-Type: application/vnd.3gpp.mcptt-info+xml

<?xml version="1.0"?>

<mcpttinfo xmlns="urn:3gpp:ns:mcpttInfo:1.0" xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <mcptt-Params>

    <mcptt-request-uri>tel:+8290244750004</mcptt-request-uri>

    <anyExt>

      <ExtHeader>Value</ExtHeader>

    </anyExt>

  </mcptt-Params>

</mcpttinfo>

--mcptt2

Content-Type: message/cpim-headers

From: <tel:+8290244755002>

To: <sip:+8290244750004@vims126.com>

DateTime: 2016-03-10T13:04:45Z

NS: imdn <urn:ietf:params:imdn>

imdn.Message-ID: d37c41a25559ea29

imdn.Disposition-Notification: positive-delivery, display
--mcptt2--

Content-Type: message/cpim-payload

Content-type: URL

Content-Length: 67

https://XYZcloud.example.com/ftget/667/disaster/20151105_112604.jpg
--mcptt2--


Annex C: Sample Messages using full XML
	SDS Format Type
	Sample Message (containing both user text and URL)

	full XML
	MESSAGE sip:psi@example.com SIP/2.0

Via: SIP/2.0/UDP 111.2.3.444:5060;branch=z9hG4bK-524287-1---5482619cfcd00b3b;rport;transport=UDP

Max-Forwards: 70

Route: <sip:212.1.2.121:5080;lr>

Route: <sip:1.2.3.......@212.1.2.121:5070;lr>

To: <sip:psi@example.com>

From: <tel:+8290244755002>;tag=f22e9118

Call-ID: 6NKJGXdYmpAkDHbwTKoJyQ..@111.2.3.444

CSeq: 1 MESSAGE

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, UPDATE, INFO, REFER, NOTIFY, MESSAGE, PRACK

Content-Type: multipart/mixed;boundary=mcptt2

User-Agent: TTA-VoLTE/2.0 SM-G880N0/PJ2 Device_Type/Android_Phone OMD

P-Preferred-Identity: <tel:+8290123456789>

Accept-Contact: *;+g.3gpp.icsi-ref=urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt;+g.3gpp.mcptt;require;explicit

P-Preferred-Service: urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt

P-Access-Network-Info: 3GPP-E-UTRAN-FDD;utran-cell-id-3gpp=450280000002c301

Content-Length: 906

--mcptt2

Content-Type: application/vnd.3gpp.mcptt-info+xml

<?xml version="1.0"?>

<mcpttinfo xmlns="urn:3gpp:ns:mcpttInfo:1.0" xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <mcptt-Params>

    <mcptt-request-uri>tel:+8290244750004</mcptt-request-uri>

    <anyExt>

      <ExtHeader>Value</ExtHeader>

    </anyExt>

  </mcptt-Params>

</mcpttinfo>

--mcptt2

Content-Type: SDS-Message/xml

<MCData SDS-Message>

<Conversation-ID>f9e2500f42d00f79</Conversation-ID>

<Message-ID>05ae83a0b487e5ae</Message-ID>

<Message-Type>text plain</Message-Type>

<DateTime>2016-03-10T13:04:45Z</DateTime>

<Notification-Type>display</Notification-Type>

<ReplyTo-Message>f9e2500f42d00f78</ReplyTo-Message>

<URL>https://XYZcloud.example.com/ftget/667/disaster/20151105_112604.jpg</URL>

<Message>message with call in background</Message>

</MCData SDS-Message>
--mcptt2--


Annex D: Sample Messages using partial XML and TLV
	SDS Format Type
	Sample Message (containing both user text and URL)

	part XML + TLV
	MESSAGE sip:psi@example.com SIP/2.0

Via: SIP/2.0/UDP 111.2.3.444:5060;branch=z9hG4bK-524287-1---5482619cfcd00b3b;rport;transport=UDP

Max-Forwards: 70

Route: <sip:212.1.2.121:5080;lr>

Route: <sip:1.2.3.......@212.1.2.121:5070;lr>

To: <sip:psi@example.com>

From: <tel:+8290244755002>;tag=f22e9118

Call-ID: 6NKJGXdYmpAkDHbwTKoJyQ..@111.2.3.444

CSeq: 1 MESSAGE

Allow: INVITE, ACK, OPTIONS, CANCEL, BYE, UPDATE, INFO, REFER, NOTIFY, MESSAGE, PRACK

Content-Type: multipart/mixed;boundary=mcptt2

User-Agent: TTA-VoLTE/2.0 SM-G880N0/PJ2 Device_Type/Android_Phone OMD

P-Preferred-Identity: <tel:+8290123456789>

Accept-Contact: *;+g.3gpp.icsi-ref=urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt;+g.3gpp.mcptt;require;explicit

P-Preferred-Service: urn%3Aurn-7%3A3gpp-service.ims.icsi.mcptt

P-Access-Network-Info: 3GPP-E-UTRAN-FDD;utran-cell-id-3gpp=450280000002c301

Content-Length: 574

--mcptt2

Content-Type: application/vnd.3gpp.mcptt-info+xml

<?xml version="1.0"?>

<mcpttinfo xmlns="urn:3gpp:ns:mcpttInfo:1.0" xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <mcptt-Params>

    <mcptt-request-uri>tel:+8290244750004</mcptt-request-uri>

    <anyExt>

      <ExtHeader>Value</ExtHeader>

    </anyExt>

  </mcptt-Params>

</mcpttinfo>

--mcptt2

Content-Type: sds/sig

17DDDDDf9e2500f42d00f7905ae83a0b487e5aef9e2500f42d00f53X
--mcptt2--

Content-Type: sds/data

2ILTmessage with call in backgroundILThttps://XYZcloud.example.com/ftget/667/disaster/20151105_112604.jpg
--mcptt2--


