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<Start>

7.2.3.11
AM RLC / Re-transmission of RLC PDU with and without re-segmentation
7.2.3.11.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a STATUS PDU including a NACK_SN for missing AMD PDUs and missing AMD PDUs can be transmitted as indicated by lower layer at the particular transmission opportunity }

    then {UE successfully retransmits missing AMD PDUs without re-segmentation }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { NACK received for missing AMD PDUs and RETX_COUNT < maxRetxThreshold }

    then {UE retransmits AMD PDUs }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { an AMD PDU or a portion of an AMD PDU is considered for retransmission and if RETX_COUNT = maxRetxThreshold }

    then {UE indicates to upper layers that max retransmissions has been reached }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { AMD PDU to be retransmitted does not fit in new allocated TBS }

    then {UE segments AMD PDU }

            }

(5)

with { UE in RRC_CONNECTED state }

ensure that {

  when { AMD PDU segment to be retransmitted does not fit in new allocated TBS }

    then {UE re-segments AMD PDU segment to fit TBS }

            }

7.2.3.11.2
Conformance requirements

References: The conformance requirements covered in the present test case are specified in: 

TS 38.322, clauses 5.3.2 and 6.2.2.5. Unless otherwise stated these are Rel-15 requirements.
[TS 38.322, clause 5.3.2]

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an RLC SDU or an RLC SDU segment by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

-
if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < TX_Next:
-
consider the RLC SDU or the RLC SDU segment for which a negative acknowledgement was received for retransmission.
When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:

-
if the RLC SDU or RLC SDU segment is considered for retransmission for the first time:
-
set the RETX_COUNT associated with the RLC SDU to zero.
-
else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:

-
increment the RETX_COUNT.
-
if RETX_COUNT = maxRetxThreshold:

-
indicate to upper layers that max retransmission has been reached.
When retransmitting an RLC SDU or an RLC SDU segment, the transmitting side of an AM RLC entity shall:

-
if needed, segment the RLC SDU or the RLC SDU segment;

-
form a new AMD PDU which will fit within the total size of AMD PDU(s) indicated by lower layer at the particular transmission opportunity;

-
submit the new AMD PDU to lower layer.

When forming a new AMD PDU, the transmitting side of an AM RLC entity shall:

-
only map the original RLC SDU or RLC SDU segment to the Data field of the new AMD PDU;

-
modify the header of the new AMD PDU in accordance with the description in sub clause 6.2.2.4;
-
set the P field according to sub clause 5.3.3.
[TS 38.322, clause 6.2.2.5]

AMD PDU consists of a Data field and an AMD PDU header. The AMD PDU header is byte aligned.

An AM RLC entity is configured by RRC to use either a 12 bit SN or a 18 bit SN. The length of the AMD PDU header is two and three bytes respectively.

An AMD PDU header contains a D/C, a P, a SI, and a SN. An AMD PDU header contains the SO field only when the Data field consists of an RLC SDU segment which is not the first segment, in which case a 16 bit SO is present.


[image: image1.emf]D/C P SI SN

SN

Data

...

Oct 3

Oct N

Oct 1

Oct 2


Figure 6.2.2.4-1: AMD PDU with 12 bit SN (No SO)

[image: image2.emf]D/C P SI SN

SN

Data

...

Oct 3

Oct N

Oct 1

Oct 2

SN

R R

Oct 4


Figure 6.2.2.4-2: AMD PDU with 18 bit SN (No SO)
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Figure 6.2.2.4-3: AMD PDU with 12 bit SN with SO
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Figure 6.2.2.4-4: AMD PDU with 18 bit SN with SO

7.2.3.11.3
Test description

7.2.3.11.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.2.1.1 with the exception for the AM DRB is configured according to Table 7.2.2.1.3.1-1.
Table 7.2.2.1.3.1-1: RLC parameters
	Uplink SN-FieldLengthAM
	size18

	Downlink SN-FieldLengthAM
	size18


 
7.2.3.11.3.2
Test procedure sequence

Table 7.2.3.11.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits one AMD PDU containing SDU#1 (100 bytes) in its data field.
	<--
	AMD PDU#1
	-
	-

	2
	The UE transmits one AMD PDU containing SDU#1 in its data field.
	-->
	AMD PDU#1 (SN=0)


	-
	-

	3
	The SS transmits one AMD PDU containing SDU#2 (100 bytes) in its data field.
	<--
	AMD PDU#2
	-
	-

	4
	The UE transmits one AMD PDU containing SDU#2 in its data field.
	-->
	AMD PDU#2 (SN=1)


	-
	-

	5
	The SS transmits an RLC STATUS PDU. ACK_SN=2, NACK_SN=0. 
	<--
	STATUS PDU
	-
	-

	6
	Check: Does the UE transmit the AMD PDU not yet acknowledged?
	-->
	AMD PDU#1 (SN=0)
	1
	P

	7
	The SS transmits an RLC STATUS PDU. ACK_SN=2.
	<--
	STATUS PDU
	-
	-

	8
	The SS transmits one AMD PDU containing SDU#3 (100 bytes) in its data field.
	<--
	AMD PDU#3
	-
	-

	9
	The UE transmits an AMD PDU containing SDU#3 in its data field.
	-->
	AMD PDU#3 (SN=2)
	-
	-

	-
	EXCEPTION:
Steps 10 to 11 shall be repeated maxRetxThreshold times
	-
	-
	-
	-

	10
	The SS transmits an RLC STATUS PDU. ACK_SN =3 and NACK_SN =2.
	<--
	STATUS PDU
	-
	-

	11
	Check: Does the UE retransmit the AMD PDU not yet acknowledged?
	-->
	AMD PDU#3 (SN=2)
	2
	P

	12
	Check: Does the UE transmit FailureReportSCG-NR-r15 with failure type rlc-MaxNumRetx
Note 1.
	
	-
	3
	P

	13
	The SS transmits a RRCConnectionReconfiguration message containing NR RRCReconfiguration to configure DRB on NR cell1.
	-
	-
	-
	-

	14
	The UE transmits a RRCConnectionReconfigurationComplete message containing NR RRCReconfigurationcomplete.

Note2.
	-
	-
	-
	-

	15
	The UE retransmits the AMD PDU not yet acknowledged. 

Note 3.
	-->
	AMD PDU#3 (SN=0)
	-
	-

	16
	The SS stops the UL grant transmission.
	-
	-
	-
	-

	17
	The SS transmits one AMD PDU containing SDU#4 (100 bytes) in its data field. 
	<--
	AMD PDU#4
	-
	-

	18
	The SS waits for 60ms and allocates UL grant of size (FFS) bits.

(Note 9)
	<--
	(UL grant, (FFS) bits)
	-
	-

	19
	The UE transmits an AMD PDU with the same data contents as received in the corresponding part of SDU#4?
	-->
	AMD PDU#4 (SN=1)
	-
	-

	20
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=1. NACK_SN=1 and ACK_SN=2. 
	<--
	STATUS PDU
	-
	-

	21
	The SS waits for 20 ms and then allocates 2 UL grants of size (FFS) bits such that there is 20 ms gap between UL grants (Note 4, Note 7)
	<--
	(UL grants, (FFS) bits)
	-
	-

	22
	Check: Does the UE transmit an SDU segment with SI=01 and the <x-1> data contents at the received positions as in the original SDU#4?
	-->
	SDU#4 segment 1 (SN=1)
	4
	P

	23
	Check: Does the UE transmit an SDU segment with SI=10 and SO=<x>and the same data contents at the received positions as in the original SDU#4? (Note 6) 
	-->
	SDU#4 segment 2 (SN=1)
	4
	P

	24
	SS transmits a STATUS PDU. This PDU nacks the SDU with SN=1. NACK_SN=1, SOStart=0, SOEnd=<x-1> and ACK_SN =2. (Note 6, Note 8)
	<--
	STATUS PDU
	-
	-

	25
	The SS waits for 20 ms and then allocates 2 UL grants (UL grant allocation type 2) of size 328 bits such that there is 20 ms gap between UL grants (Note 4) (Note 7)
	<--
	(UL grants, (FFS) bits)
	-
	-

	26
	Check: Does the UE transmit an AMD PDU segment with SI=01 and the <y-1> data contents at the received positions as in the original SDU#4?
	-->
	SDU#4 segment 1, 1st part (SN=1)
	5
	P

	27
	Check: Does the UE transmit an AMD PDU segment with SI=10, SO=<y> and the same data contents at the received positions as in the original SDU#4? (Note 6)
	-->
	SDU#4 segment 1, 2nd part (SN=1)
	5
	P

	28
	The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=1. ACK_SN=2.
	<--
	STATUS PDU
	-
	-

	Note 1: The SCGfailureinformationNR reporting procedure is initiated as per 38.331 cl.5.7.3.3 and 5.3.10.3.

Note 2: UE will perform RACH procedure on NR cell 1 which will happen in parallel to step 14.

Note 3: The PDCP PDU contained in this AMD PDU carries PDCP SN=2.

Note 4: UL grant of (FFS) bits (FFS) is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of (FFS) bits=59 bytes fit an AMD PDU payload of >= 50 bytes + 3 bytes for the 1st segment of the AMD PDU head & 5 bytes for the 2nd segment of the AMD PDU header +? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 5: UL grant of (FFS) bits (FFS) is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of (FFS) bits=41 bytes fit an AMD PDU payload of >= 25 bytes + 3 bytes for the 1st segment of the AMD PDU head & 5 bytes for the 2nd segment of the AMD PDU header +? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 6: The values x and y depend upon the need of the UE to add RLC STATUS PDU and BSR report. The TBS has been chosen to ensure that the PDUs to be resegmented can be carried in 2 segments.

Note 7: 20 ms gap between transmissions both in DL and UL respectively allows TTCN to tolerate one HARQ retransmission (FDD/TDD) per transport block, if such happen (TS 38.523-3).

Editors note: Note 7 needs to be defined in 38.523-3 which is FFS.
Note 8: As <x> becomes available in step 23 only the transmission in step 24 can only be scheduled afterwards. This requires a 100 ms activation time.

Note 9: UL grant of (FFS) bits is chosen to allow the UE to transmit one PDU at a time.


7.2.3.11.3.3
Specific message contents

FFS
<End>
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