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1
Introduction

At the RAN5#28 meeting in August-05 a Rel-5 RAN5 work item “Conformance Test Aspects – ROHC Performance” was approved. 
The purpose of this document is to provide a work plan for the RoHC performance test cases in RAN5. The work plan will be updated after each meeting to give the up to date status of the work item to RAN5 and to RAN plenary meetings. 

Section 2 gives an overview of the work item status and section 3 lists the planned RoHC performance test cases and their detailed status. Annex A outlines the planned test specification structure for the test cases and presents one not completed test case for information. 
2
Work item status

The completeness of the RoHC performance testing work item after RAN5#32 meeting in Edinburgh, 21st – 25th August 2006 is:

	Test specification
	Testing area
	Completeness
	Comments
	History

	TS 34.108
	Common test environment
	0%
	Under study if definition of common test environment for RoHC performance testing is needed. 
	RAN5#31: 0%

	TS 34-123-1
	Protocol testing area
	10%

	Test case outline defined and test case responsibilities allocated to companies. 
	RAN5#31: 0%


Colour coding: 

	
	Not started

	
	Ongoing

	
	Ready


3
RoHC performance Test Case Work Plan

	Area
	TS
	Clause
	Release
	Title
	Test purpose / Description
	Company
	Target
	Status
	TDOC
	Comments

	34.108 – Common test environment

	Common test environment
	34.108
	
	Rel-5
	TBD
	Generic setup procedures and default messages for RoHC performance test cases.
	Ericsson
	RAN5#33
	0%
	
	

	34.123-1 – Layer 2

	PDCP RoHC performance testing
	34.123-1
	7.3.6.1
	Rel-5
	General
	Definition about the purpose of RoHC performance testing. 
	Nokia
	
	50%
	
	

	
	34.123-1
	7.3.6.2
	Rel-5
	Base test of ROHC RTP O-mode compressor
	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 t it makes use of efficient compressed packet formats available to ROHC RTP when operating in O-mode.
	NEC
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.3
	Rel-5
	Base test of ROHC RTP R-mode compressor
	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 when operating in R-mode.
	Nokia
	RAN5 #33
	30%
	
	

	
	34.123-1
	7.3.6.4
	Rel-5
	Re-establishment of TS function after DTX in O-mode
	The purpose of the TS re-establishment test case is to verify that the compressor re-establishes the proper TS value after a DTX period, i.e. that it uses efficient header formats available to ROHC RTP when operating in O-mode.
	NEC
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.5
	Rel-5
	Re-establishment of TS function after DTX in R-mode
	The purpose of the TS re-establish test case is to verify that the compressor re-establishes the proper TS value after a DTX period, i.e. that it uses the efficient header formats available to ROHC RTP when operating in R-mode.
	Nokia
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.6
	Rel-5
	Compressor response to single lost packets in O-mode
	The purpose of this test is to verify that the compressor does not panic just because there is a single missing packet, i.e. the compressed packet size should not increase due to such events.
	Ericsson
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.7
	Rel-5
	Compressor response to single lost packets in R-mode
	The purpose of this test is to verify that the compressor does not panic just because there is a single missing packet, i.e. the compressed packet size should not increase due to such events.
	Nokia
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.8
	Rel-5
	TS function during DTX with varying delta in O-mode
	The purpose of this test case is to verify that the compressor properly handles variations in the function between the TS value and the SN during and after a DTX period, during which SID packets are sent periodically, i.e. that it uses efficient header formats available to ROHC RTP when operating in O-mode.
	NEC
	RAN5 #33
	0%
	
	

	
	34.123-1
	7.3.6.9
	Rel-5
	TS function during DTX with varying delta in R-mode
	The purpose of this test case is to verify how efficiently the compressor handles variations in the function between the TS value and the SN during and after a DTX period, during which SID packets are sent periodically, i.e. that it uses the efficient header formats available to ROHC RTP when operating in R-mode.
	Nokia
	RAN5 #33
	0%
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Annex A: 

7.3.6
PDCP RoHC performance testing

7.3.6.1
General 

IETF RFC3095 "RObust Header Compression (ROHC)" is the IP header compression method specially designed for real time IP services over wireless links. ROHC is specified as part of the Rel-4 of UTRAN as one of the compression schemes to be provided by the PDCP sublayer in the RNC. Support for ROHC is mandatory for the Rel-5 onwards UEs implementing packet switched services.  
ROHC performance requirements have been specified in Rel-5 of the 3GPP 25.323. The ROHC performance requirements and the corresponding test cases in this clause are specified for profile 0x0001 for compression of RTP/UDP/IP headers. 

7.3.6.2
Base test of ROHC RTP O-mode compressor 

7.3.6.2.1
Definition and applicability

7.3.6.2.2
Conformance requirement

Reference(s)

7.3.6.2.3
Test purpose

7.3.6.2.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.2.5
Test requirements

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 [34.123-1 Reference number to be added] when operating in R-mode.

7.3.6.3.2 




Conformance requirement

TBD
Reference(s)

3GPP TS 25.323 clause A.2.2 and clause A.3

7.3.6.3.3
Test purpose

To confirm 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

System Simulator:

???
User Equipment:

UE Supports IPv4 
Yes/No

UE Supports IPv6 
Yes/No

The UE shall be able to send a sequence consisting of 70 packets in total where all header fields are set according to the basic test packet structure, as described in TS 25.323 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 [34.123-1 Reference number to be added] for both IPv4 and IPv6.

Test procedure

The SS initiates a packet switched session with the UE. After the session setup the ROHC compressor is in the U-mode operation and in the IR state. The UE starts to send IP packets to the SS and between the 6th and 7th (SN=5 and SN=6) packet of the sequence, the SS sends a ROHC feedback packet of feedback type 2 to the UE ROHC compressor to initiate transition to R-mode operation. The test sequence consists of 70 packets and when these have been received by the SS, the SS disconnects the session. SS calculates the Average Compressed Header Size and checks if it meets the test requirements for the used IP version. 

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
(
	SS initiates set up procedure for mobile terminating packet switched session. 
	After the PS session setup the UE is in ROHC U-mode operation and in the IR state.  

	2
	(
	The UE sends 1st test packet to the SS and continues until the SS has received 70 test packets. The SS shall keep track of the number of received test packets.  
	

	3
	(
	Between the 6th and 7th (SN=5 and SN=6) packet of the sequence the SS initiates a transition to R-mode operation. 
	ROHC feedback packet of feedback type 2

	4
	UE
	The UE changes to R-mode operation and continues to send the test packets  
	

	5
	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 (Step 1) 

	Information Element
	Value/remark

	RAB information for setup
	

	- RAB info
	

	   - RAB identity
	?

	    - CN domain identity
	PS domain

	- RB information to setup
	

	    - RB identity
	?

	    - PDCP info
	

	        - Support of lossless SRNS relocation
	?

	        - Max PDCP SN window size
	?

	        - PDCP PDU header 
	?

	            - Header compression information
	

	              CHOICE algorithm type
	

	                 - RFC3095
	

	                  - Profiles
	?

	                   - Profile instance
	1

	                  - Uplink
	

	 - CID inclusion info
	PDCP header?

	 - Max_CID
	?

	                  - Downlink
	

	 - CID inclusion info
	PDCP header?

	 - Max_CID
	?

	 - Reverse_Decompression_Depth
	?

	- PDCP ROHC target mode
	?


ROHC feedback packet of feedback type 2 (Step 3) 

     0   1   2   3   4   5   6   7

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

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

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

   |Acktype| Mode  |      SN       |

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

   |              SN               |

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

Where:

-
Code is set to 0x2 (indicates that feedback data above the type octet is 2 octets)

-
Acktype is set to 0x0 (means ACK)

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

-
SN is set to 0x000

7.3.6.3.5 Test requirements

The average compressed header size shall not exceed the limits specified in Table 7.3.6.3

Table 7.3.6.3: 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 smaller than 8. 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

7.3.6.4
Re-establishment of TS function after DTX in O-mode

7.3.6.4.1
Definition and applicability

7.3.6.4.2
Conformance requirement

Reference(s)

7.3.6.4.3
Test purpose

7.3.6.4.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.4.5
Test requirements

7.3.6.5
Re-establishment of TS function after DTX in R-mode

7.3.6.5.1
Definition and applicability

7.3.6.5.2
Conformance requirement

Reference(s)

7.3.6.5.3
Test purpose

7.3.6.5.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.5.5
Test requirements

7.3.6.6
Compressor response to single lost packets in O-mode

7.3.6.6.1
Definition and applicability

7.3.6.6.2
Conformance requirement

Reference(s)

7.3.6.6.3
Test purpose

7.3.6.6.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.6.5
Test requirements

7.3.6.7
Compressor response to single lost packets in R-mode

7.3.6.7.1
Definition and applicability

7.3.6.7.2
Conformance requirement

Reference(s)

7.3.6.7.3
Test purpose

7.3.6.7.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.7.5
Test requirements

7.3.6.8
TS function during DTX with varying delta in O-mode

7.3.6.8.1
Definition and applicability

7.3.6.8.2
Conformance requirement

Reference(s)

7.3.6.8.3
Test purpose

7.3.6.8.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.8.5
Test requirements

7.3.6.9
TS function during DTX with varying delta in R-mode

7.3.6.9.1
Definition and applicability

7.3.6.9.2
Conformance requirement

Reference(s)

7.3.6.9.3
Test purpose

7.3.6.9.4
Method of test

Initial conditions

System Simulator:

User Equipment:

Test procedure

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	
	

	2
	(
	
	


Specific Message Contents

7.3.6.9.5
Test requirements

2(3)
3(3)

