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7.2.3.12
Correct use of Sequence Numbering

7.2.3.12.1
Definition

Peer RLC entities use sequence numbering to detect missing PDUs, and for flow control purposes. Incorrect operation of sequence numbering will result in failure of the UE to communicate.

7.2.3.12.2
Conformance requirement

This sub-clause describes the state variables used in AM and UM in order to specify the peer-to-peer protocol. All state variables are non-negative integers. UMD and AMD PDUs are numbered by modulo integer sequence numbers (SN) cycling through the field: 0 to 212 – 1 for AM … . All arithmetic operations contained in the present document on VT(S), VT(A), VT(MS), VR(R), VR(H) and VR(MR) are affected by the AM modulus. … . When performing arithmetic comparisons of state variables or Sequence number values a modulus base shall be used. This modulus base is subtracted (within the appropriate field) from all the values involved and then an absolute comparison is performed. At the Sender, VT(A) … shall be assumed to be the modulus base in AM … . At the Receiver, VR(R) … shall be assumed to be the modulus base in AM … .

The RLC shall maintain the following state variables in the Sender.

a)
VT(S) - Send state variable.


This state variable contains the "Sequence Number" of the next AMD PDU to be transmitted for the first time (i.e. excluding retransmitted PDUs). It shall be updated after the aforementioned AMD PDU is transmitted or after transmission of a MRW SUFI which includes SN_MRWLENGTH >VT(S) (see subclause 11.6). The initial value of this variable is 0.

[...]

If the AMD PDU is transmitted for the first time, the Sender shall:

-
set the "Sequence Number" field equal to VT(S);

Reference(s)

TS 25.322, clauses 9.4 and 11.3.2.1.

7.2.3.12.3
Test purpose
1.
To verify that the UE transmits the first PDU with the Sequence Number field equal to 0.

2.
To verify that the UE increments the Sequence Number field according to the number of PDUs transmitted.

3.
To verify that the UE wraps the Sequence Number after transmitting the 212-1th PDU.

4. 
To verify that the UE receiver accepts PDUs with SNs that wrap around every 212-1th PDU.

7.2.3.12.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit "Length Indicator" tests in clause 7.2.3.1.

The following RLC parameter values are used in place of the values in clause 7.2.3.1:

	Uplink RLC
	

	
Transmission window size
	N(see note below)

	Downlink RLC
	

	
Receiving window size 
	N(see note below)


Note: N is set to a value in the set Integer(128,256,512,768,1024,1536,2047,2560,3072,3584,4095) which satisfies the equation (PDU size * N) for all SRBs and RBs = < Total RLC AM  buffer size.
These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in UE test loop mode 1 with the UL SDU size set to (2 * AM_7_PayloadSize) - 1 bytes.

Test procedure

a)
The SS sends 2049 RLC SDUs to the UE, each of (2 * AM_7_PayloadSize) - 1 bytes. The SS polls for status on each 128th RLC PDU and the last PDU transmitted 

b)
When the SS received an uplink PDU with the P bit set to 1, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far.

c)
The SS checks the sequence numbers of the RLC PDUs it receives in the uplink

d)
The SS checks the content of the SDUs it receives from the UE.

e)
The SS may optionally release the radio bearer.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	
	RB ESTABLISHMENT
	See generic procedures

	2
	(
	DOWNLINK RLC PDU #0
	

	3
	(
	DOWNLINK RLC PDU #1
	

	
	
	…
	Transmission of DOWNLINK PDUs continues

	4
	(
	UPLINK RLC PDU
	SN should be set to 0

	5
	(
	UPLINK RLC PDU
	SN should be set to 1

	
	(
	…
	Transmission of DOWNLINK PDUs continues to SN = 127

	6
	(
	DOWNLINK RLC PDU #127
	Poll

	7
	(
	UPLINK STATUS PDU
	

	
	(
	…
	Transmission of DOWNLINK PDUs continues, polling every 128th PDU, to SN = 4095

	8
	(
	DOWNLINK RLC PDU #4095
	

	9
	(
	DOWNLINK RLC PDU #4096
	SN=0

	10
	(
	DOWNLINK RLC PDU #4097
	SN=1, Poll

	10a
	(
	UPLINK RLC PDUs
	Transfer of RLC PDUs continues to SN = 2046, poll

	10b
	(
	STATUS PDU
	ACK SN 0 to 2046

	10c
	(
	UPLINK RLC PDUs…
	Transfer of RLC PDUs continues to SN = 4093, Poll

	10d
	(
	STATUS PDU
	ACK SN 2047 to 4093

	10e
	(
	UPLINK RLC PDU
	SN should be set to 4094

	11
	(
	UPLINK RLC PDU
	SN should be set to 4095

	12
	(
	UPLINK RLC PDU
	SN should be set to 0

	13
	(
	UPLINK RLC PDU
	SN should be set to 1, Poll

	14
	(
	DOWNLINK STATUS PDU
	

	15
	
	RB RELEASE
	Optional step

	NOTE:
The Expected Sequence shown is infomative.


The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.


Information such as SDU, PDU or Sequence numbers given in the comments column shall be considered informative only, for test case development purposes.


7.2.3.12.5
Test requirements

1.
The first PDU received shall have the SN field set to 0. The second PDU shall have the SN field set to 1, and the 4 097th PDU shall have the SN field set to 0.

2.
The size and data content of the received SDUs shall match those of the transmitted SDUs.
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