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7.2.2.4
UM RLC / 12-bit SN / Correct use of sequence numbering

7.2.2.4.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state with UM RLC 12 bit SN }

ensure that {

  when { UE transmits the first PDU which is segmented }

    then { UE includes the SN field equal to 0 in each RLC segment }

            }

(2)

with { UE in RRC_CONNECTED state with UM RLC 12 bit SN }

ensure that {

  when { UE transmit subsequent segmented PDUs }

    then { UE includes the SN field incremented by 1 for each segmented PDU of one RLC SDU}

            }

(3)

with { UE in RRC_CONNECTED state with UM RLC 12 bit SN }

ensure that {

  when { UE transmit segments belonging to more than 4096 SDUs }

    then { UE wraps the SN after transmitting the segments of 4096 SDUs }

            }

(4)

with { UE in RRC_CONNECTED state with UM RLC 12 bit SN }

ensure that {

  when { segments of more than 4096 SDUs are sent to UE }

    then { UE accepts PDUs with SNs that wrap around every 4096 segmented SDUs }

            }

7.2.2.4.2 
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.322, clause 5.2.2.1.1, 5.2.2.2, 6.2.2.3, 6.2.3.3 and 7.1.

[TS 38.322, clause 5.2.2.1.1]

When submitting a UMD PDU to lower layer, the transmitting UM RLC entity shall:

-
if the UMD PDU contains a segment of an RLC SDU, set the SN of the UMD PDU to TX_Next;

-
if the UMD PDU contains a segment that maps to the last byte of an RLC SDU, then increment TX_Next by one.

[TS 38.322, clause 5.2.2.2]

The receiving UM RLC entity shall maintain a reassembly window according to state variable RX_Next_Highest as follows:

-
a SN falls within the reassembly window if (RX_Next_Highest – UM_Window_Size) <= SN <RX_Next_Highest;

-
a SN falls outside of the reassembly window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either deliver the UMD PDU after removing the RLC header, discard the received UMD PDU, or place it in the reception buffer (see sub clause 5.2.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reassembly as needed (see sub clause 5.2.2.2.3).

…
When an UMD PDU is received from lower layer, the receiving UM RLC entity shall:

-
if the UMD PDU header does not contain an SN:
-
remove the RLC header and deliver the RLC SDU to upper layer.

-
else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:

-
discard the received UMD PDU.

-
else:

-
place the received UMD PDU in the reception buffer.

…
When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if all byte segments with SN = x are received:
-
reassemble the RLC SDU from all byte segments with SN = x, remove RLC headers and deliver the reassembled RLC SDU to upper layer;

-
if x = RX_Next_Reassembly:

-
update RX_Next_Reassembly to the SN of the first SN > current RX_Next_Reassembly that has not been reassembled and delivered to upper layer.

-
else if x falls outside of the reassembly window:

-
update RX_Next_Highest to x + 1;

-
discard any UMD PDUs with SN that falls outside of the reassembly window;

-
if RX_Next_Reassembly falls outside of the reassembly window:

-
set RX_Next_Reassembly to the SN of the first SN >= (RX_Next_Highest – UM_Window_Size) that has not been reassembled and delivered to upper layer.

[TS 38.322, clause 6.2.2.3]

An UM RLC entity is configured by RRC to use either a 6 bit SN or a 12 bit SN. An UMD PDU header contains the SN field only when the corresponding RLC SDU is segmented.
 [TS 38.322, clause 6.2.3.3]

The SN field indicates the sequence number of the corresponding RLC SDU.… For RLC UM, the sequence number is incremented by one for every segmented RLC SDU.
[TS 38.322, clause 7.1]

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

…

All state variables related to UM data transfer can take values from 0 to 63 for 6 bit SN or from 0 to 4095 for 12 bit SN. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 64 for 6 bit SN and 4096 for 12 bit SN).

…

Each transmitting UM RLC entity shall maintain the following state variables:

a) TX_Next

This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU with segment. It is initially set to 0, and is updated after the UM RLC entity submits a UMD PDU including the last segment of an RLC SDU to lower layers.

Each receiving UM RLC entity shall maintain the following state variables and constant:

b) RX_Next_Reassembly – UM receive state variable

This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0. 

c) RX_Timer_Trigger – UM t-Reassembly state variable

This state variable holds the value of the SN following the SN which triggered t-Reassembly.

d) RX_Next_Highest– UM receive state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0.
7.2.2.4.3
Test description

7.2.2.4.3.1 
Pre-test conditions

Same Pre-test conditions as in clause 7.2.1.2 with the exception for the UM DRB is configured according to Table 7.2.2.4.3.1-1.

Table 7.2.2.4.3.1-1: RLC parameters

	[Uplink RLC sn-FieldLength]
	[size12]

	[Downlink RLC sn-FieldLength]
	[size12]


7.2.2.4.3.2 
Test procedure sequence

Table 7.2.2.4.3.2-1: Main behaviour

	1
	The SS transmits UMD PDU#1 with 12 bit SN = 0 containing the first segment of RLC SDU#1 (SI field = 01).
	<--
	UMD PDU#1
	-
	-

	2
	The SS transmits UMD PDU#2 with 12 bit SN=0 containing the last segment of RLC SDU#1 (SI field = 10) and including SO field
	<--
	UMD PDU#2
	-
	-

	3
	SS allocates 2 UL grants at an interval of 20 ms so as to loop back RLC SDU#1 in 2 RLC/MAC PDUs.
	<--
	UL Grants
	-
	-

	4
	Check: Does the UE transmit UMD PDU#1 with 12 bit SN = 0 containing the first segment of RLC SDU#1 (SI field = 01)?
	-->
	(RLC SDU#1, first segment)
	1
	P

	5
	Check: Does the UE transmit UMD PDU#2 with 12 bit SN = 0 containing the last segment of RLC SDU#1 (SI field = 10)?
	-->
	(RLC SDU#1, last segment)
	1
	P

	-
	EXCEPTION:
Steps 6 to 10 are executed 4095 times, the inital value of k = 1, it is incremented by one for each iteration.
	-
	-
	-
	-

	6
	The SS transmits UMD PDU#(2*k+1) with 12 bit SN = k containing the first segment of RLC SDU#(k+1) (SI field = 01).
	<--
	UMD PDU#(2*k+1)
	-
	-

	7
	The SS transmitss UMD PDU#(2*(k+1)) with 12 bit SN=k containing the last segment of RLC SDU#(k+1) (SI field = 10) 
	<--
	UMD PDU#(2*(k+1))
	-
	-

	8
	SS allocates 2 UL grants at an interval of 20 ms so as to loop back RLC SDU#(k+1) in 2 RLC/MAC PDUs.
	<--
	UL Grants
	-
	-

	9
	Check: Does the UE transmit UMD PDU#(2*k+1) with 12 bit SN = k containing the first segment of RLC SDU#(k+1) (SI field = 01)?
	-->
	(RLC SDU#(k+1), first segment)
	2
	P

	10
	Check: Does the UE transmit UMD PDU#(2*(k+1)) with 12 bit SN = k containing the last segment of RLC SDU#(k+1) (SI field = 10) and including SO field?
	-->
	(RLC SDU#(k+1), last segment)
	2
	P

	11
	The SS transmits UMD PDU#8193 with 12 bit SN = 0 containing the first segment of RLC SDU#4097 (SI field = 01).
	<--
	UMD PDU#8193
	-
	-

	12
	The SS transmits UMD PDU#8194 with 12 bit SN= 0 containing the last segment of RLC SDU#4097 (SI field = 10) and including SO field
	<--
	UMD PDU#8194
	-
	-

	13
	SS allocates 2 UL grants at an interval of 20 ms so as to loop back RLC SDU#4097 in 2 RLC/MAC PDUs.
	<--
	UL Grants
	-
	-

	14
	Check: Does the UE transmit UMD PDU#8193 with 12 bit SN = 0 containing the first segment of RLC SDU#4097 (SI field = 01)?
	-->
	(RLC SDU#4097, first segment)
	3.4
	P

	15
	Check: Does the UE transmit UMD PDU#8194 with 12 bit SN = 0 containing the last segment of RLC SDU#4097 (SI field = 10) and including SO field?
	-->
	(RLC SDU#4097, last segment)
	3,4
	P


7.2.2.4.3.3
Specific message contents

None.
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