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22.3.2.2
NB-IoT / AM RLC / Receiver status triggers

22.3.2.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state, configured for enableStatusReportSN-Gap and using AM RLC }

ensure that {
  when { Reception failure of an RLC data PDU is detected }

   then { UE initiates Status Reporting }

                       }
(2)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Polling from peer AM RLC entity is detected and the sequence number of the PDU that carries the Poll is less than VR(MS) }

   then { UE initiates Status Reporting }

                         }

(3)

Void

(4)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { the UE needs to send a Status Report and the UL grant is not large enough to accommodate the whole report }

   then { UE includes as many NACK SNs in the Status Report as allowed by the UL grant }

                        }

22.3.2.2.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.2.3. Unless otherwise stated these are Rel-13 requirements.
[TS 36.322, clause 5.2.3]

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).

Except for NB-IoT, RRC configures whether or not the status prohibit function is to be used for an AM RLC entity. For NB-IoT, RRC configures whether or not the status reporting due to detection of reception failure of an RLC data PDU is to be used for an AM RLC entity.

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:

-
When a RLC data PDU with SN = x and the P field set to “1” is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the PDU is to be discarded as specified in subclause 5.1.3.2.2; or

-
if x < VR(MS) or x >= VR(MR):

-
trigger a STATUS report;

-
else:

-
delay triggering the STATUS report until x < VR(MS) or x >= VR(MR).

NOTE 1:
This ensures that the RLC Status report is transmitted after HARQ reordering.

-
Detection of reception failure of an RLC data PDU, except for an NB-IoT UE not configured with enableStatusReportSN-Gap:

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reordering expires.

NOTE 2:
The expiry of t-Reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

-
if t-StatusProhibit is not running:

-
at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

-
else:

-
at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while t-StatusProhibit was running and deliver it to lower layer;

When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:

-
for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order of PDUs and increasing byte segment order within PDUs, starting with SN = VR(R) up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
for an AMD PDU for which no byte segments have been received yet::

-
include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

-
for a continuous sequence of byte segments of a partly received AMD PDU that have not been received yet:

-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend

-
set the ACK_SN to the SN of the next not received RLC Data PDU which is not indicated as missing in the resulting STATUS PDU.

22.3.2.2.3
Test description

22.3.2.2.3.1
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 22.3.2.2.3.1-1 with test loop mode G closed.

Table 22.3.2.2.3.1-1: RLC settings

	Parameter
	Value

	t-PollRetransmit-r13
	 ms4000

	enableStatusReportSN-Gap-r13
	true


22.3.2.2.3.2
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 22.3.2.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	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.
Size of each RLC UL SDU #1 - #6 is PRBS of 288 bits (36 octets). The size of the RLC SDUs used in downlink is L.
	-
	-
	-
	-

	1
	The SS transmits 3 AMD PDUs with SN=0, 1, 2. The SS sets the P field of all the AMD PDUs to 0
	<--
	AMD PDU (SN=0, P=0)

AMD PDU (SN=1, P=0)

AMD PDU (SN=2, P=0)
	-
	-

	2
	In the search space of the 4th NPDCCH period after the first transmission at step 1 the SS schedules 3 consecutive UL grants with a time spacing of 3 NPDCCH cycles of size 328 bits. (Note 1)
	<--
	(UL grants, 328 bits)
	-
	-

	2A
	The UE transmits RLC UL SDU#1.
	-->
	(RLC UL SDU#1)
	-
	-

	2B
	The UE transmits RLC UL SDU#2.
	-->
	(RLC UL SDU#2)
	-
	-

	2C
	The UE transmits RLC UL SDU#3.
	-->
	(RLC UL SDU#3)
	-
	-

	3
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	4
	Void.
	-
	-
	-
	-

	5
	The SS starts the UL periodic grant transmission of size 40 bits. (Note 2)
	-
	-
	-
	-

	6
	The SS transmits 1 AMD PDUs with SN= 4. The SS sets the P field to 0
	<--
	AMD PDU (SN=4, P=0) 
	-
	-

	7
	Check 1: Does the UE transmit a Status Report with NACK_SN=3 and ACK_SN=5?
	-->
	STATUS PDU
	1
	P

	8
	The SS stops to allocate any uplink grant.
	-
	-
	-
	-

	9
	In the search space of the 6th NPDCCH period after step 8 the SS transmits 1 AMD PDU with SN=3. The SS sets the P field to 1.
	<--
	AMD PDU (SN=3, P=1)
	-
	-

	10
	In the search space of the 3rd NPDCCH period after the transmission at  step 9 the SS schedules 1 UL grant of size 40 bits. (Note 2)
	<--
	(UL grant, 40 bits)
	-
	-

	11
	Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN=5?
	-->
	STATUS PDU
	2
	P

	12
	In the search space of the next NPDCCH period after the transmission at step 10 the SS schedules 2 UL grants of size 328 bits. (Note 1)
	<--
	(UL grant, 328 bits)
	-
	-

	13
	The UE transmits RLC UL SDU#4.
	-->
	(RLC UL SDU#4)
	-
	-

	14
	The UE transmits RLC UL SDU#5.
	-->
	(RLC UL SDU#5)
	-
	-

	15
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	16-23
	Void
	-
	-
	-
	-

	24
	The SS transmits an AMD PDU with SN=5 and P=0, and an AMD PDU with SN=11 and P=1.
	<--
	AMD PDU (SN=5, P=0)

AMD PDU (SN=11, P=1)
	-
	-

	25
	In the search space of the 3rd NPDCCH period after the transmission at step 24 the SS schedules an UL grant of size 72 bits. (Note 3)
	<--
	(UL Grant)
	-
	-

	-
	Steps 26a1 and 26b1 depend on the UE behaviour; the "lower case letter" identifies a step sequence that takes place if a specific behaviour happens
	-
	-
	-
	-

	26a1
	Check: Does the UE transmit a Status Report with ACK_SN=8 and 2 NACK_SNs: 6 and 7?
	-->
	STATUS PDU
	4
	P

	26b1
	Check: Does the UE transmit a Status Report with ACK_SN=10 and 4 NACK_SNs: 6, 7, 8 and 9?
	-->
	STATUS PDU
	4
	P

	27
	In the search space of the 6th NPDCCH period the SS transmits an AMD PDU with SN=6 and P=1.
	<--
	AMD PDU (SN=6, P=1)
	-
	-

	28
	In the search space of the 3rd NPDCCH period after step 27 the SS schedules an UL grant of size 72 bits. (Note 4)
	<--
	(UL Grant)
	-
	-

	29
	Check: Does the UE transmit a Status Report with ACK_SN=12 and 4 NACK_SNs: 7, 8, 9 and 10?
	-->
	STATUS PDU
	4
	P

	30
	The SS transmits 4 AMD PDU with SN=7, 8, 9, 10.

NOTE:
AMD PDUs with SN 5 to 11 carry RLC DL SDU #6. It is segmented in 6*5 + L-(6*5) octets.
	<--
	AMD PDU (SN=7, P=0)

AMD PDU (SN=8, P=0)

AMD PDU (SN=9, P=0)

AMD PDU (SN=10, P=0)
	-
	-

	31
	In the search space of the 3rd NPDCCH period after step 30 the SS schedules 1 UL grant of size 392 bits. (Note 5)
	<--
	(UL grant, 328 bits)
	-
	-

	32
	The UE loopbacks a STATUS PDU with SN_ACK=12 and the complete RLC UL SDU.
	-->
	(RLC UL SDU#6)
	-
	-

	33
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	Note 1:
UL grant of 328 bits (ITBS=10, 
[image: image1.wmf]RU

I

=1, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit one PDU at a time. (MAC subheader: 1 byte Short BSR subheader + 1 byte MAC PDU subheader, 1 byte Short BSR + 38 bytes MAC SDU(16-bit RLC AMD PDU header + 288-bit UL RLC SDU)).
Note 2:
UL grant of 40 bits (ITBS=3, 
[image: image2.wmf]RU

I

=0, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit a Status Report with ACK_SN and (8-bit short BSR + 2x 8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 1bit padding).

Note 3:
UL grant of 72 bits (ITBS=2, 
[image: image3.wmf]RU

I

=1, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit (a Status Report with ACK_SN and 2 NACK_SNs (3x 8-bit MAC PDU subheader +8-bit Short BSR + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 2 x (12-bit NACK_SN/E1/E2) + 1-bit Padding) ) or (a Status Report with ACK_SN and 4 NACK_SNs (8-bit MAC PDU subheader +4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 4 x (12-bit NACK_SN/E1/E2) +1-bit padding)).

Note 4:
UL grant of 72 bits (ITBS=2, 
[image: image4.wmf]RU

I

=1, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit a Status Report with ACK_SN and 4 NACK_SNs (8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 4 x (12-bit NACK_SN/E1/E2) +1-bit padding).

Note 5:
UL grant of 392 bits (ITBS=8, 
[image: image5.wmf]RU

I

=2, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit one PDU at a time. (MAC subheader: 1 byte Short BSR subheader + 4 bytes MAC PDU subheader + 1 byte Padding subheader, 1 byte Short BSR + 2 bytes MAC SDU(2 bytes RLC STATUS PDU) + 38 bytes MAC SDU(16-bit RLC AMD PDU header + 288-bit UL RLC SDU) + 2 bytes MAC Padding).


22.3.2.2.3.3
Specific message contents

None.
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