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7.2.3.6
AM RLC / Correct use of sequence numbering

7.2.3.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits the first PDU }

    then { UE sets the Sequence Number field equal to 0 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits subsequent PDUs }

    then { SN incremented by 1 for each PDU transmitted }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits more than 1024 PDUs }

    then { UE wraps the Sequence Number after transmitting the 1024 PDU }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { more than 1024 PDUs are sent to UE }

    then { UE accepts PDUs with SNs that wrap around every 1024 PDU }

            }

7.2.3.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.1.3.1.1, 6.2.2.3 and  7.1.

[TS 36.322, clause 5.1.3.1.1]

The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over RLC data PDUs. The transmitting side of an AM RLC entity shall prioritize retransmission of RLC data PDUs over transmission of new AMD PDUs.

The transmitting side of an AM RLC entity shall maintain a transmitting window according to state variables VT(A) and VT(MS) as follows:

-
a SN falls within the transmitting window if VT(A) <= SN < VT(MS);

-
a SN falls outside of the transmitting window otherwise.

The transmitting side of an AM RLC entity shall not deliver to lower layer any RLC data PDU whose SN falls outside of the transmitting window.

When delivering a new AMD PDU to lower layer, the transmitting side of an AM RLC entity shall:

-
set the SN of the AMD PDU to VT(S), and then increment VT(S) by one.

The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for a RLC data PDU by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a positive acknowledgement for an AMD PDU with SN = VT(A), the transmitting side of an AM RLC entity shall:

-
set VT(A) equal to the SN of the AMD PDU with the smallest SN, whose SN falls within the range VT(A) <= SN <= VT(S) and for which a positive acknowledgment has not been received yet.
-
if positive acknowledgements have been received for all AMD PDUs associated with a transmitted RLC SDU :-
send an indication to the upper layers of successful delivery of the RLC SDU.

[TS 36.322, clause 6.2.2.3]

Length: 10bits for AMD PDU, AMD PDU segments and STATUS PDUs. ...

The SN field indicates the sequence number of the corresponding ... AMD PDU. For an AMD PDU segment, the SN field indicates the sequence number of the original AMD PDU from which the AMD PDU segment was constructed from. The sequence number is incremented by one for every ... AMD PDU. 

[TS 36.322, clause 7.1]

...

All state variables and all counters are non-negative integers.

All state variables related to AM data transfer can take values from 0 to 1023. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 1024).

AMD PDUs ... are numbered integer sequence numbers (SN) cycling through the field: 0 to 1023 for AMD PDU ...

...

c) VT(S) – Send state variable

This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).

...

7.2.3.6.3
Test description

7.2.3.6.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

UE:

None.

Preamble:

-
UE is in state Loopback Activated (state 4) according to [18] with the expectations listed in table 7.2.3.6.3.1-1.

Table 7.2.3.6.3.1-1: RLC Settings

	Parameter
	Value

	PollPDU
	pInfinity

	PollByte
	kBinfinity


7.2.3.6.3.2
Test procedure sequence

Table 7.2.3.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION:
Step 2 is executed 1024 times.
	-
	-
	-
	-

	-
	EXCEPTION:
In parallel to step 2, the behaviour described in table 7.2.3.6.3.2-2 is running.
	-
	-
	-
	-

	1
	The SS transmits 1 UL grant in each radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU.
	<--
	(UL grants)
	-
	-

	2
	The SS transmits an AMD PDU to the UE.

SN equals 0 and is incremented for each PDU transmitted.
	<--
	AMD PDU
	-
	-

	3
	The SS transmits an AMD PDU to the UE in the next TTI. SN equals 0.
	<--
	AMD PDU
	-
	-

	4
	Void
	-
	-
	-
	-

	5
	Check: Does the UE transmit an AMD PDU with SN=0?
	-->
	AMD PDU
	3,4
	P

	6
	The SS transmits a STATUS PDU with ACK_SN = 1.
	<--
	STATUS PDU
	-
	-


Table 7.2.3.6.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit an AMD PDU with SN = 0?
	-->
	AMD PDU
	1
	P

	-
	EXCEPTION: Step 2 is executed 1023 times.
	-
	-
	-
	-

	2
	Check: Does the UE transmit an AMD PDU with SN increased by 1 compared with the previous one?
	-->
	AMD PDU
	2
	P

	
	EXCEPTION: Step 3a1 describes behaviour that depends on the contents of the AMD PDU transmitted at Step 2.
	-
	-
	-
	-

	3a1
	IF the UE has set the poll bit in the AMD PDU transmitted at Step 2 THEN the SS transmits a Status Report.
	<--
	STATUS PDU
	-
	-


7.2.3.6.3.3
Specific message contents

None.
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