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22.3.2.4
NB-IoT / AM RLC / Re-segmentation RLC PDU / SO, FI, LSF / Re-transmission of RLC PDU

22.3.2.4.1
Test Purpose (TP)

(1)

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 into AMD PDU segments }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {
  when { AMD PDU segment to be retransmitted does not fit in new allocated TBS }
then { UE resegments AMD PDU segment to fit TBS }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {
  when { UE receives a STATUS PDU including a NACK_SN for missing AMD PDUs, RETX_COUNT < maxRetxThreshold }

then { UE successfully retransmits missing AMD PDUs }

            }

(4)

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 retransmission has been reached }

         }

22.3.2.4.2
Conformance requirements
…
22.3.2.4.3
Test description

22.3.2.4.3.1
Pre-test conditions
System Simulator:

-
Ncell 1.
UE:

None.

Preamble

-
The UE is in state 2B-NB according to [18] the exceptions listed in table 22.3.2.4.3.1-1 with test loop mode G closed.

Table 22.3.2.4.3.1-1: RLC Settings

	Parameter
	Value

	t-PollRetransmit-r13
	ms4000


22.3.2.4.3.2
Test procedure sequence

If the start RLC UL and DL sequence numbers to be used at start of test body are non zero, but X and Y respectively due to transmission/reception of RLC PDU’s in preamble on bearer to be used, then any sequence number ‘n’  in test procedure maps as :

UL SQN n maps to SQN X+n MOD 1024 &

DL SQN n maps  to SQN Y+n MOD 1024

Table 22.3.2.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	0
	The SS does not respond to PRACH preambles transmitted by UE for Uplink transmission, but instead allocates the UL C-RNTI grant on NPDCCH  when specified in the test sequence.
	-
	-
	-
	-

	1
	The SS transmits one AMD PDU containing RLC DL SDU#1 in its data field. The SDU includes a PRBS of 400 bits.
	<--
	AMD PDU#1
	-
	-

	2
	In the search space of the 3rd NPDCCH period after the first transmission at  step 1 the SS schedules one UL grant  (Note 6)
	<--
	(UL grant, 440 bits)
	-
	-

	3
	The UE transmits an AMD PDU with the same data contents as received in the corresponding PRBS part of DL PDU#1.
	-->
	AMD PDU#1 (SN=0)
	-
	-

	4
	In the 5th NPDCCH period after the transmission at step 1the SS transmits one AMD PDU containing RLC DL SDU#2 in its data field. The SDU includes a PRBS of 400 bits.
	<--
	AMD PDU#2
	-
	-

	5
	In the search space of the 8th NPDCCH period after the first transmission at  step 1 the SS schedules one UL grant  (Note 6)
	<--
	(UL grant, 440 bits)
	-
	-

	6
	The UE transmits an AMD PDU with the same data contents as received in the corresponding PRBS part of DL PDU#2?
	-->
	AMD PDU#2 (SN=1)
	-
	-

	7
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=0. NACK_SN=0 and ACK_SN=2. 
	<--
	STATUS PDU
	-
	-

	8
	In the 3rd and 4th NPDCCH period after the transmission at step 7 the SS schedules 1 UL grant of size 296 bits (Note 1, Note 4)
	<--
	(UL grants, 296 bits)
	-
	-

	9
	Check: Does the UE transmit an AMD PDU segment with SO=0, LSF=0 and the same data contents at the corresponding received positions as in the original AMD PDU?
	-->
	AMD PDU#1 segment 1 (SN=0)
	1,3
	P

	10
	Check: Does the UE transmit an AMD PDU segment with SO=<x>, LSF=1 and the same data contents at the corresponding received positions as in the original AMD PDU? (Note 3) 
	-->
	AMD PDU#1 segment 2 (SN=0)
	1,3
	P

	11
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=0. NACK_SN=0, SOStart=0, SOEnd=<x-1> and ACK_SN=2. (Note 3, Note 5)
	<--
	STATUS PDU
	-
	-

	12
	In the 3rd and 4th NPDCCH period after the transmission at step 11 the SS schedules 1 UL grant of size 208 bits (Note 2) (Note 4)
	<--
	(UL grants, 208 bits)
	-
	-

	13
	Check: Does the UE transmit an AMD PDU segment with SO=0, LSF=0 and the same data contents at the corresponding received positions as in the original AMD PDU?
	-->
	AMD PDU#1 segment 1, 1st part  (SN=0)
	2,3
	P

	14
	Check: Does the UE transmit an AMD PDU segment with SO=<y>, LSF=0 and the same data contents at the corresponding received positions as in the original AMD PDU? (Note 3)
	-->
	AMD PDU#1 segment 1, 2nd part  (SN=0)
	2,3
	P

	15
	The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=0 and SN=1. ACK_SN=2.
	<--
	STATUS PDU
	-
	-

	16
	The SS transmits one AMD PDU containing RLC DL SDU#3 in its data field. The SDU includes a PRBS of 400 bits.
	<--
	AMD PDU#3
	-
	-

	17
	In the search space of the 3rd NPDCCH period after the transmission at step 16 the SS schedules  one UL grant  (Note 6)
	<--
	(UL grant, 440 bits)
	-
	-

	18
	The UE transmits an AMD PDU containing the corresponding PRBS part of DL PDU#3 in its data field.
	-->
	AMD PDU#3 (SN=2)
	-
	-

	-
	EXCEPTION: Step 19 to 20 shall be repeated maxRetxThreshold  times

(let i be the loop counter)
	-
	-
	-
	-

	19
	The SS transmits an RLC STATUS PDU. ACK_SN=3 and NACK_SN=2.
	<--
	STATUS PDU
	-
	-

	19A
	In the search space of the ((i +1) * 3)th NPDCCH period after the transmission at step 16 the SS schedules one UL grant  (Note 6).
	<--
	(UL grant, 440 bits)
	-
	-

	20
	Check: Does the UE retransmit the AMD PDU not yet acknowledged?
	-->
	AMD PDU#3 (SN=2)
	3
	P

	21
	The SS transmits an RLC STATUS PDU. ACK_SN=3 and NACK_SN=2.
	<--
	STATUS PDU
	-
	-

	22
	 The UE transmits an RRCConnectionRequest-NB message.
	-->
	RRC: RRCConnectionRequest-NB
	-
	-

	23
	SS transmit an RRCConnectionSetup-NB message.
	<--
	RRC: RRCConnectionSetup-NB
	-
	-

	24
	Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing a TRACKING AREA UPDATE REQUEST message.
	-->
	RRC: RRCConnectionSetupComplete-NB

NAS: TRACKING AREA UPDATE REQUEST
	4
	P

	25
	SS responds with TRACKING AREA UPDATE ACCEPT message. 
	<--
	RRC: DLInformationTransfer-NB

NAS: TRACKING AREA UPDATE ACCEPT
	-
	-

	26
	The UE transmits a TRACKING AREA UPDATE COMPLETE message.
	-->
	RRC: ULInformationTransfer-NB

NAS: TRACKING AREA UPDATE COMPLETE
	-
	-

	27
	The SS transmits an RRCConnectionRelease-NB message.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	Note 1:
UL grant of 296 bits (ITBS=9, 
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=1, see TS 36.213 Table 16.5.1.2-2)  is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 296 bits=39 bytes fits an AMD PDU payload of >= 25 bytes + 2 bytes AMD PDU header + 2 bytes of segment header +  X bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 2:
UL grant of 208 bits (ITBS=4, 
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=2, see TS 36.213 Table 16.5.1.2-2)  is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 208 bits=26 bytes fits an AMD PDU payload of >= 13 bytes + 2 bytes AMD PDU header + 2 bytes of segment header +  x bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 3:
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 4:
40 ms gap between transmissions both in DL and UL respectively allows for possible repetitions.

Note 5:
As <x> becomes available in step 8 only the transmission in step 10 can only be scheduled afterwards. This requires a 100 ms activation time.

Note 6:
UL grant of 440 bits (ITBS=3, 
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=6, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit one PDU at a time.

Note 7:
Void.


22.3.2.4.3.3
Specific message contents

None.
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