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7.3
PDCP

<Start of new section>

7.3.2
RoHC Testing
7.3.2.4
RoHC: Correct functionality for profile 0x00004

7.3.2.4.1

Test Purpose (TP)
 (1)
with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
  when { UE is required to send PDCP SDU}
    then {UE achieves successful start of RoHC IP compression in Unidirectional mode }
}
(2)
with { UE in E-UTRA RRC_CONNECTED state with RoHC operation mode being Unidirectional mode}
ensure that {
  when { UE is required to send and receive RoHC IP parket}
    then {UE compresses PDCP SDU and decompress RoHC IP packet type 0, packet type 1 and packet type 2 packet correctly}
}
(3)
with { UE in E-UTRA RRC_CONNECTED state with RoHC operation mode being Unidirectional mode}
ensure that {
  when { UE keeps in Unidirectional mode}

    then {UE compressor periodically transits back to the IR state and sends IR parket}

}
7.3.2.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: RFC 3843

 The following represent an extraction of the requirements relevant to the test purpose.

 [RFC 3095]
…
3.  ROHC IP Compression (Profile 0x0004)

In general, there are no major differences between the ROHC UDP profile and the IP profile (ROHC IP) defined in this document, since the removal of UDP has no impact on the compression mechanisms in principle.  As for ROHC UDP, the compressor generates a 16-bit sequence number which increases by one for each packet compressed in the packet stream, simply called SN below.  The most important difference between this profile and ROHC UDP is about static chain termination and the handling of multiple IP headers.  Unless stated explicitly below, mechanisms and formats are the same as for ROHC UDP.
3.1. Static Chain Termination

One difference for IP-only compression, compared to IP/UDP compression, is related to the termination of the static chain in IR headers.  For the UDP profile, the chain always ends with a UDP header part, which per definition provides the boundaries for the chain.  The UDP header is also the last header in the uncompressed packet (except for a potential application header).  For the IP-only profile, there is no single last header that per profile definition terminates the chain.  Instead, the static chain is terminated if the "Next Header / Protocol" field of a static IP header part indicates anything but IP (IPinIP or IPv6).  Alternatively, the compressor can choose to end the static chain at any IP header, and indicate this by setting the MSB of the IP version field to 1 (0xC for IPv4 or 0xE for IPv6).  The decompressor must store this indication in the context for correct decompression of subsequent headers.  Note that the IP version field in decompressed headers must be restored to its original value.

…
3.3.  Constant IP-ID

Most IPv4 stacks assign an IP-ID according to the value of a counter, increasing by one for each outgoing packet.  ROHC UDP compresses the IP-ID field using offset IP-ID encoding based on the UDP SN [RFC-3095].  For stacks generating IP-ID values using a pseudo-random number generator, the field is not compressed and is sent as-is in its entirety as additional octets after the compressed header. Cases have also been found where an IPv4 stack uses a constant value for the IP Identifier.  When the IP-ID field is constant, it cannot be compressed using offset IP-ID encoding and the field must be sent in its entirety.  This overhead can be avoided with the addition of a flag within the dynamic part of the chain used to initialize the IPv4 header, as follow:

…
 SID: Static IP Identifier.

For IR and IR-DYN packets, the logic is the same as for ROHC UDP with the addition that field(SID) must be kept in the context.
For compressed headers other than IR and IR-DYN:

If value(RND) = 0 and context(SID) = 0, hdr(IP-ID) is compressed using Offset IP-ID encoding (see [RFC-3095 section 4.5.5]) using p = 0 and default-slope(IP-ID offset) = 0.

 If value(RND) = 0 and context(SID) = 1, hdr(IP-ID) is constant and compressed away; hdr(IP-ID) is the value of context(IP-ID).
If value(RND) = 1, IP-ID is the uncompressed hdr(IP-ID).  IP-ID is then passed as additional octets at the end of the compressed header, after any extensions.
…
3.5.  Initialization

The static context for ROHC IP compression can be initialized in either of two ways:

1) By using an IR packet as in ROHC UDP, where the profile is 0x0004, and the static chain ends with the static part of an IP header, where the Next Header/Protocol field has any value but IPinIP (4) or IPv6 (41) [PROTOCOL], or where the IP version field indicates termination (see section 3.1).  At the compressor, SN is initialized to a random value when the first IR packet is sent.

2) By reusing an existing context.  This is done with an IR-DYN packet, identifying profile 0x0004, where the dynamic chain corresponds to the prefix of the existing static chain, ending with an IP header where the Next Header/Protocol field has any value but IPinIP (4) or IPv6 (41) [PROTOCOL], or where the IP version field indicates termination (see section 3.1).  At the compressor, SN is initialized to a random value when the first IR-DYN packet is sent.

For ROHC IP, the dynamic part of an IR or IR-DYN packet is similar to the one for ROHC UDP, with a two-octet field containing the SN present at the end of the dynamic chain in IR and IR-DYN packets.  It should be noted that the static and dynamic chains have an arbitrary length, and the SN is added only once, at the end of the dynamic chain in IR and IR-DYN packets.
…
7.3.2.4.3
Test description

TC is applicable to:

-
All UEs supporting E-UTRA. 

7.3.2.4.3.1

Pre-test conditions

System Simulator:

-
Cell 1 (FDD or TDD).

UE:
-
The UE shall be in Loopback Activated Mode (State 4) according to [18] with ROHC used, according to table 7.3.2.4.3.1-1. 

Table 7.3.2.4.3.1-1: PDCP headerCompression settings

	Parameter
	Value

	headerCompression
	rohc

	profile0x0001
	False

	profile0x0002
	False

	profile0x0003
	False

	profile0x0004
	True

	profile0x0006
	False

	profile0x0101
	False

	profile0x0102
	False

	profile0x0103
	False

	profile0x0104
	False

	profile0x0001
	False


7.3.2.4.3.2
Test procedure sequence
Table 7.3.2.4.3.2-1: Main Behavior
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates IPv4 packets with header compression. 
	
	
	-
	-

	2
	The SS sends IR packet  in  IR state
	<--
	RoHC Packet : IR packet
	-
	-

	3
	After sending a small number of IR packets, the compressor of the SS transites to a higher compression state in Unidirectional mode.
	
	
	-
	-

	4
	The SS starts to send RoHC packet.
	<--
	RoHC IP Packet :  UOR-2-ID packet
	-
	-

	5
	The UE sends IR packet in IR state for loopback received  IPv4 packet from the SS.
	-->
	RoHC IP Packet : IR packet
	1
	P

	6
	After sending a small number of IR packets, the compressor of the UE transites to a higher compression state in Unidirectional mode.
	
	
	-
	-

	7
	The UE loopbacks IPv4 packet reveived from SS. However, the RoHC IP packet type is implemtation dependent. 
	-->
	RoHC IP Packet
	-
	-

	8
	The SS sends  UOR-2-ID packet In Unidirectional mode
	<--
	RoHC IP Packet :  UOR-2-ID packet
	-
	-

	9
	Compare the UOR-2-ID packet received from UE with the UOR-2-ID packet sent form SS, check if the correct functionality for RoHC profile 0x0004.
	-->
	RoHC IP Packet :  UOR-2-ID packet
	2
	P

	10
	The SS sends  UO-1-ID packet In Unidirectional mode
	<--
	RoHC IP Packet :  UO-1-ID packet
	-
	-

	11
	Compare the UO-1-ID packet received from UE with the UO-1-ID packet sent form SS, check if the correct functionality for RoHC profile 0x0004.
	-->
	RoHC IP Packet :  UO-1-ID

Packet
	2
	P

	12
	The SS sends  UO-0 packet In Unidirectional mode
	<--
	RoHC IP Packet :  UO-0 packet
	-
	-

	13
	Compare the UO-0 packet received from UE with the UO-0 packet sent form SS, check if the correct functionality for RoHC profile 0x0004.
	-->
	RoHC IP Packet :  UO-0 packet
	2
	P

	14
	When in Unidirectional mode, the compressor periodically transits back to the IR state.  The length of the period is implementation dependent. Wait for enough time.
	
	
	-
	-

	15
	The compressor of the SS transits back to the IR state and sends IR packet to refresh.  After sending IR packet, the SS backs to a higher compression state.
	<--
	RoHC Packet : IR packet
	-
	-

	16
	The compressor of the UE transits back to the IR state and sends IR packet to refresh.  After sending IR packet, the UE backs to a higher compression state.
	-->
	RoHC Packet : IR packet
	3
	P


7.3.2.2.4
Specific message contents
RoHC IR packet packet (Step 2, Step 5, Step 15 and Step 16)

     0   1   2   3   4   5   6   7

    --- --- --- --- --- --- --- ---

   |         Add-CID octet         |  if for small CIDs and CID != 0

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

   | 1   1   1   1   1   1   0 | D |

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

   |                               |

   /    0-2 octets of CID info     /  1-2 octets if for large CIDs

   |                               |

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

   |        Profile = 4            |  1 octet

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

   |              CRC              |  1 octet

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

   |                               |

   |         Static chain          |  variable length

   |                               |

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

   |                               |

   |         Dynamic chain         |  variable length

   |                               |

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

· D is set to 0x1.
· Profile is set to 0x4.
· CRC: 8-bit CRC, computed according to RFC 3095 section 5.9.1.

·  Static chain: A chain of static subheader information (IPv4, which are specified as below).

· Dynamic chain: A chain of dynamic subheader information (IPv4, which are specified as below).

Static part of IPv4 head
   +---+---+---+---+---+---+---+---+

   |  Version = 12 |       0       |

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

   |      Protocol = 17            |

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

   /        Source Address         /   4 octets

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

   /      Destination Address      /   4 octets

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

· Version is set to 0xC.
· Protocol is set to anything but 0x0(IP).

· About Source Address and Destination Address, this test case does not require a specific cause value.
Dynamic part of IPv4 head
   +---+---+---+---+---+---+---+---+

   |        Type of Service        |

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

   |         Time to Live          |

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

   /        Identification         /   2 octets

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

   | DF|RND|NBO|SID|        0      |

   +---+---+---+---+---+---+---+---+
   /            SN                 /   2 octets  

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

· RND is set to 0x0.
· SID is set to 0x0.
· About others parmateres, this test case does not require a specific cause value.
RoHC IP UOR-2-ID packet (Step 4, Step 8 and Step 9)  
     0   1   2   3   4   5   6   7

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

   | 1   1   0 |       IP-ID       |

   +===+===+===+===+===+===+===+===+

   |T=0| M |          SN           |

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

   | X |            CRC            |

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

· X is set to 0x0.
· M is set to 0x1.
· T is set to 0x0.

· CRC: 7-bit CRC, computed according to RFC 3095 section 5.9.

· About others parmateres, this test case does not require a specific cause value.
RoHC IP UO-1-ID packet (Step 10 and Step 11)  
     0   1   2   3   4   5   6   7

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

   | 1   0 |T=0|       IP-ID       |

   +===+===+===+===+===+===+===+===+

   | X |      SN       |    CRC    |

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

· X is set to 0x0.
· T is set to 0x0.

· CRC: 3-bit CRC, computed according to RFC 3095 section 5.9.
· About others parmateres, this test case does not require a specific cause value.
RoHC IP UO-0 packet (Step 12 and Step 13)

     0   1   2   3   4   5   6   7

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

   | 0   0 |          SN           |

   +===+===+===+===+===+===+===+===+
Where:

· SN, this test case does not require a specific cause value.
<End of new section>

