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7.3.6.3
Base test of ROHC RTP R-mode compressor

7.3.6.3.1
Definition and applicability

The purpose of the base test case is to verify that the compressor properly implements compression for a well-behaved IP/UDP/RTP packet flow, i.e. that it makes use of efficient compressed packet formats available to ROHC RTP [40] when operating in R-mode.

7.3.6.3.2 




Conformance requirement

This subclause defines performance test cases for ROHC. The ROHC profile within scope is profile 0x0001 for compression of RTP/UDP/IP headers only. This subclause is not meant to bring incoherent limitations to implementations, and is not meant to create a sub-specification of RFC 3095 [40] either, as a consequence of the requirements on performance that it defines.
…

Compressor implementations are expected to implement robustness algorithms according to the optimistic approach for the U/O-modes of operation. The optimistic approach is the part of the selection of the packet format where a format that contains the necessary information to update a field is used a number N time, starting from the packet for which a new value has to be established in the decompressor context. While N is an implementation parameter, the metrics for each sequence in U/O-mode is expressed in terms of this parameter. Implementation should use the value N as an input parameter for the testing, to adapt to the expected robustness level required for the testing. The value of the parameter N is defined in test case definition separately (informative value is given in Annex B.2.3.). Similarly, R-mode operation requires that an update be conveyed to the decompressor until it gets acknowledged; however for R-mode, relevant test cases provide explicit feedback messages when necessary.

…

The feedback messages used in the test cases, when applicable, are artificially generated and synchronized with the input sequence of uncompressed packets. Feedback messages are generated according to the following format:

     0   1   2   3   4   5   6   7

   +---+---+---+---+---+---+---+---+

   | 1   1   1   1   0 |   Code    |  feedback type octet

   +---+---+---+---+---+---+---+---+

   |Acktype| Mode  |      SN       |

   +---+---+---+---+---+---+---+---+

   |              SN               |

   +---+---+---+---+---+---+---+---+

   | 0   0   0   1 | 0   0   0   1 |

   +---+---+---+---+---+---+---+---+

   |              CRC              |

   +---+---+---+---+---+---+---+---+
Where:

-
Code is set to 0x4 (indicates that feedback data above the type octet is 4 octets)

-
Acktype is set to 0x0 (means ACK)

-
Mode is set as defined by the test case

-
SN is set as defined by the test case
-
CRC is the 8-bit CRC computed over the entire feedback payload including any CID fields but excluding the packet type, the 'Size' field and the 'Code' octet, using the polynomial defined in RFC 3095.
NOTE:
If compressor uses CID field in compressed packet, the CID field should be included in the feedback packet and the Code and CID should be set as defined in [40].

…

A sequence consisting of 70 packets in total is used where all header fields are set according to the basic test packet structure, as described in subclause A.3, with addition of the following:

1.
The RTP Sequence Number is a linearly increasing counter with a packet-to-packet delta of 1, set to 0x0000 for the first packet and thus ending with 0x0045 (69) in the last packet of the sequence.

2.
The RTP Time Stamp is a linearly increasing counter with a packet-to-packet delta of 160, set to 0x00000000 for the first packet and thus ending with 0x00002B20 (11040) in the last packet of the sequence.

3.
The IP Identification is set to the same value as the RTP Sequence Number; this means that for IPv4 the IP-ID behaviour is not random, thus value(RND)=0 defined in [40] for both IPv4 and IPv6.

Between the 6th and 7th (SN=5 and SN=6) packet of the sequence, a ROHC feedback packet of feedback type 2 is to be given to the ROHC compressor to initiate transition to R-mode operation. The format of that packet is as follows:

     0   1   2   3   4   5   6   7

   +---+---+---+---+---+---+---+---+

   | 1   1   1   1   0 |   Code    |  feedback type octet

   +---+---+---+---+---+---+---+---+

   |Acktype| Mode  |      SN       |

   +---+---+---+---+---+---+---+---+

   |              SN               |

   +---+---+---+---+---+---+---+---+

   | 0   0   0   1 | 0   0   0   1 |

   +---+---+---+---+---+---+---+---+

   |              CRC              |

   +---+---+---+---+---+---+---+---+
Where:

-
Code is set to 0x4 (indicates that feedback data above the type octet is 4 octets)

-
Acktype is set to 0x0 (means ACK)

-
Mode is set to 0x3 (means R-mode)

-
SN is set to 0x000
-
CRC is the 8-bit CRC computed over the entire feedback payload including any CID fields but excluding the packet type, the 'Size' field and the 'Code' octet, using the polynomial defined in RFC 3095.
Reference(s)

3GPP TS 25.323 clause A1, A.2.2, A.3 and B.2.3.  

7.3.6.3.3
Test purpose

To verify that the ROHC compressor successfully transfers to R-mode operation and makes use of efficient compressed packet formats available to ROHC RTP.  

7.3.6.3.4
Method of test

Initial conditions

User Equipment:


The UE is in Idle mode (state 3 or state 7) as specified in clause 7.4 of TS 34.108. Execute the generic ROHC performance test procedure for a mobile terminating packet switched session according to clause 7.3.6.1.1. 
Profile 0x0001 for compression of RTP/UDP/IP headers only is used
N=4 
Related ICS/IXIT Statement(s)

Support of PS           Yes/No

Support of ROHC
Yes/No

UE Supports IPv4 
Yes/No
UE Supports IPv6 
Yes/No

Test procedure

After the session setup the ROHC compressor is in the U-mode operation and in the IR state. The SS starts to send IP packets to the UE, the test sequence consists of 70 packets. The UE returns the IP packets in ROHC U-mode using the test loop function. Between the 6th and 7th packets (SN=5 and SN=6) of the sequence, a ROHC feedback packet of feedback type 2 is sent to the UE ROHC compressor to trigger an immediate transition to R-mode operation. When all the expected compressed headers  have been received by the SS, the SS disconnects the session. The SS calculates the Average Compressed Header Size and checks if it meets the test requirements for the IP version used.
1.
The RTP Sequence Number is a linearly increasing counter with a packet-to-packet delta of 1, set to 0x0000 for the first packet and thus ending with 0x0045 (69) in the last packet of the sequence.

2.
The RTP Time Stamp is a linearly increasing counter with a packet-to-packet delta of 160, set to 0x00000000 for the first packet and thus ending with 0x00002B20 (11040) in the last packet of the sequence.

3.
The IP Identification is set to the same value as the RTP Sequence Number; this means that for IPv4 the IP-ID behaviour is not random, thus value(RND)=0 defined in RFC3095 for both IPv4 and IPv6.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	
	
	After the PS session setup the UE is in ROHC U-mode operation and in the IR state.  

	2
	(
	70 test packets
	The SS starts sending test packets

	3
	(
	Test packets in U-mode operation.
	The UE starts returning test packets in U-mode operation using the test loop function.

	4
	(
	ROHC feedback packet of feedback type 2
	Between the 6th and 7th (SN=5 and SN=6) packet of the sequence the SS initiates a transition to R-mode operation.

	5
	UE
	
	The UE changes immediately to R-mode operation and continues to send the test packets  

	6
	(
	Test packets in R-mode operation.
	The SS generates a feedback message when the ROHC packet type octet of the received compressed header matches any of the values as described in the table 7.3.6.3.1.

	7
	SS
	After the SS has received all 70 packets in the test sequence the SS disconnects the PS session.
	


Specific Message Contents

RADIO BEARER SETUP message (during Generic ROHC performance test procedure in clause 7.3.6.1.1) 
Use the same message as specified for "Packet to CELL_DCH from CELL_DCH in PS" in TS 34.108 clause 9 Default Message Contents, with the exceptions defined in clause 7.3.6.1.1 and the following exception:
	Information Element
	Value/remark

	- PDCP ROHC target mode
	R-mode


ROHC feedback packet of feedback type 2 (Step 4) 

     0   1   2   3   4   5   6   7

   +---+---+---+---+---+---+---+---+

   | 1   1   1   1   0 |   Code    |  feedback type octet

   +---+---+---+---+---+---+---+---+

   |Acktype| Mode  |      SN       |

   +---+---+---+---+---+---+---+---+

   |              SN               |

   +---+---+---+---+---+---+---+---+

   | 0   0   0   1 | 0   0   0   1 |

   +---+---+---+---+---+---+---+---+

   |              CRC              |

   +---+---+---+---+---+---+---+---+
Where:

-
Code is set to 0x4 (indicates that feedback data above the type octet is 4 octets)

-
Acktype is set to 0x0 (means ACK)

-
Mode is set to 0x3 (means R-mode)

-
SN is set to 0x000
-
CRC is the 8-bit CRC computed over the entire feedback payload including any CID fields but excluding the packet type, the 'Size' field and the 'Code' octet, using the polynomial defined in RFC 3095.
The SS shall generate a feedback message when the ROHC packet type octet of the received compressed header matches any of the values as described in the table 7.3.6.3.1. The compressed header type can be identified by inspecting the packet type octet of the compressed header, i.e. the first octet of the ROHC base header.

Table 7.3.6.3.1: Bitmasks for feedback generation
	Compressed Header Type (binary mask)
	Outcome

	01xxxxxx
	Send feedback

	110xxxxx
	Send feedback

	1111110x
	Send feedback

	Other values
	No feedback


where 'x' means 'any value'.

In the feedback message:

-
Mode is set to 0x3 (means R-mode)

-
SN is set to the RTP SN corresponding to the received compressed header

The SS shall index the input sequence of uncompressed headers using the RTP Sequence Number, and it shall associate the correct RTP SN to each compressed header that it receives back from the compressor. The SS can derive the RTP SN by counting the number of received compressed headers.

NOTE:
The purpose of this mechanism is only to provide feedback to the compressor when operating in R-mode; it is not meant to make further verifications of any specific ROHC functionality and applies only to the test cases defined in this annex.

7.3.6.3.5
Test requirements
The average compressed header size shall not exceed the limits specified in Table 7.3.6.3.2
Table 7.3.6.3.2: Test Requirement for ROHC RTP R-mode compressor
	
	Average Compressed Header Size, IPv4
	Average Compressed Header size, IPv6

	SN < N + 1
	44 octets
	68 octets

	N < SN < 8
	5 octets
	5 octets

	7 < SN < x+1
	9 octets
	9 octets

	SN > x+1
	5 octets
	5 octets


N shall be equal to 4 in the test case. The value of x is the RTP SN for which the test equipment generates the first feedback message that corresponds to a packet with SN > 7. 

The sequence of expected compressed headers can be illustrated as follow (informative):
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Figure 7.3.6.3: Expected outcome for ROHC RTP R-mode compressor test
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