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•  MST Extension 

•  MTP (Multi-Stream Transport Packet) 
•  VC (Virtual Channel) Payload 
•  Video Stream Symbol Mapping within VCP 

•  Addition/Deletion of Streams 
•  MST Topology Management 

Multi-Stream Basics 



MST (Multi-Stream Transport) Extension 

§  De-coupling of Virtual Channels between 
stream sources and stream sinks from 
physical channels 
§  No longer “a single AV stream per a signal physical 

channel” 

3 

NOTE: Widths of the arrows imply stream bandwidths 



MST Extension (continued) 

§  Micro-Packet-based, time-division 
multiplexing to enable transport of multiple AV 
streams over a single physical connection 
§  In theory, up to 63 AV streams transportable 

concurrently 
§  Not “one stream per lane” 
§  No synchronicity assumed among streams transported 

over a single physical channel 
§  E.g., Streams may have different frame rates (24Hz /

25Hz /50Hz/ 59.94Hz /60Hz / 72Hz /75Hz…) 
§  Addition/deletion of a stream without affecting the 

remaining streams 
§  Packetizing overhead as small as 1.6% 
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MTP (Multi-Stream Transport Packet) 

§  The unit of Micro-Packet in MST Mode 
§  64 time slots long 

§  1st time slot of MTP used as MTP Header 
§  Remaining 63 time slots allocated to carry streams 

§  Carries 00’s when unallocated for a stream transport 

§  1024 MTP’s constitute a “Link Frame” 
§  1 Link frame = 216 time slots long 

§  Not synchronous to a stream frame 
§  1st MTP Header of Link Frame carries SR 

(Scrambler Reset) Control Symbol 
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VC (Virtual Channel) Payload 
§  VC Payload = Time slots within MTP (excluding MTP Header) 

allocated for transporting a stream 
§  One AV stream per VC Payload 

§  Example: 1080p60Hz, 30bpp over 4-lane, 5.4Gbps/lane Main Link 
§  Pixel bandwidth = 148.5Mpixels/sec * (30/8) bytes/pixel = 

556.875Mbytes/sec 
§  1 time slot per MTP = 540Mbytes/sec/lane * 4 lanes / 64 time 

slots per MTP 
= 33.75Mbytes/sec/time slot 

§  VC Payload time slot count for this stream over this Main Link 
(VCP1) 
= CEIL (556.875 / 33.75) = 17 time slots 
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Video Stream Symbol Mapping within VCP 

§  Active video pixel data framed with BE and BS Control Symbols 
§  When no pixel to transport (e.g., video blanking period), insert SF 

(Stream Fill) control symbols 
§  MSA (Main Stream Attributes) Packet to replace SF symbols once 

per vertical blanking interval to describe video stream attributes 
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NOTE: Stream symbols carried in a VCP form the above when concatenated across MTP’s 



Addition/Deletion of Streams 
§  One stream at a time 

§  Time slot allocation change agreed on between TX and RX via 
sideband communication 

§  Addition/deletion of a VC Payload over Main Link 
synchronized between TX and RX by inserting ACT 
(Allocation Change Trigger) symbol in four consecutive MTP 
Headers preceding the change 
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NOTE: Four MTP Headers preceding the allocation change carry 
ACT symbol sequence 



GUID 

Global Unique Identifier 
§  Topology Management Layer identifies each MST 

device in a branching unit 
§  MST device may perform more than one function i.e. 

USB hub. 
§  GUID identifies the physical unit that contains multiple 

functions 
§  Source assigns 16-byte GUID unless the device already has 

one 
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DP Audio Transport 

§  Available bandwidth supports 4Kx2K 60Hz 
progressive, YCbCr444 30bits per pixel and 
2 streams of 192kHz, 22.2ch audio 

§  Audio transport without video supported 
§  Multi-Stream allows routing of multiple audio streams 

to multiple audio rendering devices 
§  Audio inter-channel synchronization across multiple 

audio rendering devices supported 
§  Aligns real-time clock of each device in 100-ns precision via 

GTC (Global Time Code) 
§  Audio stream source device to specify the presentation time 

of an audio frame in the audio stream packet 

10 



MST Topology Management 

§  Node addressing through discovery procedure 
§  Topology Manager (typically a DP Source device) discovers 

the path to the other DP device 
§  Plugging/unplugging of a device handled without resetting the 

address set of the entire link 
§  Supports topology containing multiple DP Source and 

Sink devices 
§  Initial main focus: a single DP Source device driving multiple 

displays 
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MST Hub 

SST-only Monitors 
MST Monitor 

MST Notebook PC 
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Multistream Reference 

Multi-Stream Use Case Example 1.0 
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§  MST Compliance Test Introduction 
§  Protocol Test 

§   Source  
§ Branch Sink or Hub  
§ Multi-Stream Sink  

§  Interoperability Test  
§   Source  
§ Branch Sink or Hub  
§ Multi-Stream Sink  

 

 

MST Compliance Test Introduction 
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§  5 Configurations for Protocol Test 
§ Configuration A 
§ Configuration B 
§ Configuration C 
§ Configuration D  
§ Configuration E 

 

MST Compliance Test Introduction 
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§  Protocol Test   
§ Configuration A 

 

MST Compliance Test Introduction 

ü Video    
ü Audio 
ü HBR2 
ü DPCD 1.2 
ü Payload 

Allocation 
ü GUID 
ü EDID 

 

 

TX     Link0   RX	

      PC 	      Branch Sink 0 	

  Aux Monitor 	

    	  	

 Position 1	 Position 0	
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§  Protocol Test   
§ Configuration B 

 

 

MST Compliance Test Introduction 

ü  Video/Audio/HBR2/DPCD 1.2 
ü  Payload Allocation/GUID/EDID 

 

 

   	

      PC 	

      Aux Monitor 0 	

     Branch Sink 0 	      Branch Sink 1 	

    	

   Aux Monitor 1 	

TX     Link0   RX	 TX     Link1   RX	

   	

   Position 0	     Position 1	       Position 2	
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§  Protocol Test   
§ Configuration C 

 

 

MST Compliance Test Introduction 
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     Branch Sink 2 	
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     Link2   R

X
	ü  Video/Audio/HBR2/DPCD 1.2 

ü  Payload Allocation/GUID/EDID 
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§  Protocol Test   
§ Configuration D 

 

 

MST Compliance Test Introduction 

   	

      PC 	

      Aux Monitor 0 	

     Branch Sink 0 	      Branch Sink 1 	
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     Branch Sink 2 	          SST Sink  	

TX     Link0   RX	 TX     Link1   RX	
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     Link2   R

X
	

RX     Link3   TX	

ü  Video/Audio/GUID 
ü  HBR2/DPCD 1.2/EDID 
ü  Payload Allocation 

 

 

       	    Position 0	    Position 1	      Position 2	

   Position 3	     Position 4	
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§  Protocol Test   
§ Configuration E 

 

 

MST Compliance Test Introduction 

   	

      PC 	

    Aux Monitor 0 	

     Branch Sink 0 	      Branch Sink 1 	

   	    	

     Branch Sink 2 	            SST Sink	

TX     Link0   RX	
TX     Link1   RX	

TX
     Link2   R

X
	

RX     Link3   TX	

ü  Video/Audio/GUID 
ü  HBR2/DPCD 1.2/EDID 
ü  Payload Allocation 
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Interop Test Matrix 

Pos 0 Source Source Source Source Source Source 
 

Source Source Source Source Source Source Source 

Pos 1 DUT DUT DUT DUT DUT BS0 BS0 BS0 BS0 BS0 BS0 BS0 BS0 
Pos 2 BS0 BS0 BS0 BS0 DUT DUT DUT DUT BS1 BS1 BS1 BS1 
Pos 3 BS1 BS1 BS1 BS1 BS1 BS1 DUT DUT BS2 BS2 
Pos 4 BS2 BS2 BS2 BS2 BS2 BS2 DUT DUT 
Pos 5 SST SST SST SST 

Branch Sink 
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MST Compliance Test Introduction 

Reference:  DP 1.2a Standard 
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MST Compliance Test Introduction 

Reference:  DP 1.2a Standard 
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MST Compliance Test Introduction 

Check Link Training= HBR2 

Link may not train to HBR2 if bandwidth need is lower 
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MST Compliance Test Introduction 

Check for DPCD Revision= 1.2 
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MST Compliance Test Introduction 

Check for EDID from Sideband Messages 
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MST Compliance Test Introduction 

Check Allocate Payload 

Graphics driver may allocate all remaining 
bandwidth to the last device in the chain 
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MST Compliance Test Introduction 

Check GUID 
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§  Interoperability Test   

 

 

MST Compliance Test Introduction 

   	

       PC	      Branch Sink 0 	      Branch Sink 1 	

   	    	

     Branch Sink 2 	                  SST Sink  	

TX     Link0   RX	 TX     Link1   RX	

TX
     Link2   R

X
	

RX     Link3   TX	

ü  System Sleep/Monitor Sleep 
ü  HDCP/Hot-Plug 
ü  Power Cycle 

 

 

   Position 2	

   Position 3	     Position 4	

   Position 1	   Position 0	
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Test Equipment for Demo 

      Live Demo about MST Compliance Test 

    MST Source 

Aux Monitor 

       Branch Sink 

      Branch Sink 

       Let’s GO 	
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Test Configuration A for Demo 

      Live Demo about MST Compliance Test 

    MST Source 

Aux Monitor 

       Branch Sink 

       

       Let’s GO 	
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Test Configuration B for Demo 

      Live Demo about MST Compliance Test 

    MST Source 

Aux Monitor 

       Branch Sink 

      Branch Sink 

       Let’s GO 	
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One Stop Logo Solution at Allion 	
Bus	  Interface	  

Radio	  Frequency	  

OS,	  Content	  &	  Storages	  	  
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Thank you!  

 

Live Demo about MST Compliance Test	


