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7.2.3.18
AM RLC / Reassembly / AMD PDU reassembly from AMD PDU segments, Segmentation Offset and Last Segment Flag fields 

7.2.3.18.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives AM PDU segments }

    then { UE delivers reassembled RLC SDU to upper layer}

            }

(2)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments without segment header extension part }

    then { UE correctly reassembles RLC AMD PDU segments into RLC AMD PDUs }

            }

(3)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments with segment header extension part }

    then { UE correctly reassembles RLC AMD PDU segments into RLC AMD PDUs }

            }

(4)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives duplicate RLC AM PDU segments }

    then { UE discards duplicate RLC AMD PDU segments }

            }

(5)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments out of sequence }

    then { UE delivers reassembled RLC SDU to upper layer }

            }

(6)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AMD PDU segments with segments lost }

    then { UE transmits STATUS PDU to request retransmission of missing segments }

            }

(7)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives overlapping RLC AMD PDU segments }

    then { UE discards duplicate RLC AMD PDU byte segments }

            }

7.2.3.18.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 4.2.1.3.3, 5.1.3.2.2, 6.2.1.4 and 6.2.1.5.

 [TS 36.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives RLC data PDUs, it shall:

-
detect whether or not the RLC data PDUs have been received in duplication, and discard duplicated RLC data PDUs; 

-
reorder the RLC data PDUs if they are received out of sequence; 

-
detect the loss of RLC data PDUs at lower layers and request retransmissions to its peer AM RLC entity; 

-
reassemble RLC SDUs from the reordered RLC data PDUs and deliver the RLC SDUs to upper layer in sequence. 

...

[TS 36.322, clause 5.1.3.2.2]

When a RLC data PDU is received from lower layer, where the RLC data PDU contains byte segment numbers y to z of an AMD PDU with SN = x, the receiving side of an AM RLC entity shall:

-
if x falls outside of the receiving window; or

-
if byte segment numbers y to z of the AMD PDU with SN = x have been received before:

-
discard the received RLC data PDU;

-
else:

-
place the received RLC data PDU in the reception buffer;

-
if some byte segments of the AMD PDU contained in the RLC data PDU have been received before:

-
discard the duplicate byte segments.

[TS 36.322, clause 6.2.1.4]

AMD PDU consists of a Data field and an AMD PDU header.

AMD PDU header consists of a fixed part (fields that are present for every AMD PDU) and an extension part (fields that are present for an AMD PDU when necessary). The fixed part of the AMD PDU header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E and a SN. The extension part of the AMD PDU header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU header consists of an extension part only when more than one Data field elements are present in the AMD PDU, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU header consists of an odd number of LI(s), four padding bits follow after the last LI.

...

[TS 36.322, clause 6.2.1.5]

AMD PDU segment consists of a Data field and an AMD PDU segment header.

AMD PDU segment header consists of a fixed part (fields that are present for every AMD PDU segment) and an extension part (fields that are present for an AMD PDU segment when necessary). The fixed part of the AMD PDU segment header itself is byte aligned and consists of a D/C, a RF, a P, a FI, an E, a SN, a LSF and a SO. The extension part of the AMD PDU segment header itself is byte aligned and consists of E(s) and LI(s).

An AMD PDU segment header consists of an extension part only when more than one Data field elements are present in the AMD PDU segment, in which case an E and a LI are present for every Data field element except the last. Furthermore, when an AMD PDU segment header consists of an odd number of LI(s), four padding bits follow after the last LI.

...

7.2.3.18.3
Test description

7.2.3.18.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with a loop back size of 32 bytes.

7.2.3.18.3.2
Test procedure sequence

Table 7.2.3.18.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits an AMD PDU containing the first half (17 bytes) of SDU#1 in its data field. This PDU is in error (SN falls outside of the receiving window) and is to be discarded by the UE. 
	<--
	AMD PDU#1 (SN=WindowSize+3)
	-
	-

	2
	The SS transmits an AMD PDU containing SDU#2 (34 bytes) in its data field with the P-bit set.
	<--
	AMD PDU#2 (SN=1, P=1)
	-
	-

	3
	The UE transmits a STATUS PDU with NACK_SN field indicating missing PDU#1. ACK_SN=2, NACK_SN=0.
	-->
	STATUS PDU
	-
	-

	3A
	The SS stops the UL grant transmission.
	-
	-
	-
	-

	4
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#1 (AMD PDU#1 carries SDU#1) containing the first 17 bytes of SDU#1 in its data field. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#1 (SN=0)

segment 1
	-
	-

	5
	The SS transmits an AMD PDU segment of AMD PDU#1 (AMD PDU#1 carries SDU#1) containing the last 17 bytes of SDU#1 in its data field with the P-bit set. SO=17 and LSF=1. No header extension part is provided.
	<--
	AMD PDU #1 (SN=0, P=1)

segment 2
	-
	-

	5A
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns one default UL grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	6
	Check: Does the UE transmit a STATUS PDU with ACK_SN=2, thus acknowledging the reception of PDUs with SN=0 and SN=1, and  no NACK_SN provided?
	-->
	STATUS PDU
	2
	P

	7
	Check: Does the UE transmit RLC SDU#1 and RLC SDU#2?
	-->
	AMD PDU (RLC SDU#1, RLC SDU#2)
	1
	P

	8
	Void
	-
	-
	-
	-

	8A
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=1)
	-
	-

	9
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#3 (AMD PDU#3 carries SDU#3 and SDU#4) containing the last 17 bytes of SDU#4 in its data field, with the P-bit set. FI=10, SO=51 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#3 (SN=2, P=1)

segment 2
	-
	-

	9A
	100 ms after step 9 the SS assigns one default grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	10
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#3. ACK_SN=3, NACK_SN=2, SOStart=0/SOEnd=50.
	-->
	STATUS PDU
	-
	-

	11
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#3 (AMD PDU#3 carries SDU#3 and SDU#4) containing SDU#3 (34 bytes) and the first 17 bytes of SDU#4 in its data field, with the P-bit set. FI=01, SO=0 and LSF=0. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=34.
	<--
	AMD PDU#3 (SN=2, P=1) 

segment 1
	-
	-

	11A
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns one default UL grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	12
	Check: Does the UE transmit a STATUS PDU with ACK_SN=3?
	-->
	STATUS PDU
	3
	P

	13
	Void
	-
	-
	-
	-

	14
	Check: Does the UE transmit RLC SDU#3 and RLC SDU#4?
	-->
	AMD PDU (RLC SDU#3, RLC SDU#4)
	1,5
	P

	14A
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=2)
	-
	-

	15
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#4 (AMD PDU#4 carries SDU#5) containing the first 17 bytes of SDU#5 in its data field. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#4 (SN=3)

segment 1
	-
	-

	16
	The SS transmits an AMD PDU segment of AMD PDU#4 (AMD PDU#4 carries SDU#5) containing the first 17 bytes of SDU#5 in its data field. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#4 (SN=3)

segment 1
	-
	-

	17
	The SS transmits an AMD PDU segment of AMD PDU#4 (AMD PDU#4 carries SDU#5) containing the last 17 bytes of SDU#5 in its data field, with the P-bit set. SO=17 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#4 (SN=3, P=1)

segment 2
	-
	-

	17A
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns one default UL grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	18
	Check: Does the UE transmit a STATUS PDU with ACK_SN=4, thus acknowledging the reception of PDUs with SN=0 to SN=3, and no NACK_SN provided?
	-->
	STATUS PDU
	4
	P

	19
	Check: Does the UE transmit RLC SDU#5?
	-->
	(RLC SDU#5)
	1
	P

	19A
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=3)
	-
	-

	20
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#6 (AMD PDU#6 carries SDU#7) containing the last 17 bytes of SDU#7 in its data field, with the P-bit set. This AMD PDU segment is sent with SN=5. SO=17 and LSF=1. No header extension part is provided.
	<--
	AMD PDU#6 (SN=5, P=1)

segment 2
	-
	-

	20A
	100 ms after step 20 the SS assigns one default grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	21
	Check: Does the UE transmit a STATUS PDU with ACK_SN=6, thus acknowledging the reception of PDUs with SN=0 to SN=5, and NACK_SN=4, E1/E2 field for receipt of PDU#5 and NACK_SN=5, SOStart=0/SOEnd=16 for segment 1 of PDU#6?
	-->
	STATUS PDU
	6
	P

	22
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#6 (AMD PDU#6 carries SDU#7) containing the first 17 bytes of SDU#7 in its data field. SO=0 and LSF=0. No header extension part is provided.
	<--
	AMD PDU#6 (SN=5)

segment 1
	-
	-

	23
	The SS transmits one AMD PDU containing SDU#6 (34 bytes) in its data field, with the P-bit set.
	<--
	AMD PDU#5 (SN=4, P=1)


	-
	-

	23A
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns one default UL grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	24
	The UE transmits a STATUS PDU with ACK_SN=6, thus acknowledging the reception of PDUs with SN=0 to SN=5, and no NACK_SN provided.
	-->
	STATUS PDU
	-
	-

	25
	 Void
	-
	 -
	-
	-

	26
	Check: Does the UE transmit RLC SDU#6 and RLC SDU#7?
	-->
	AMD PDU (RLC SDU#6, RLC SDU#7)
	2,5
	P

	26A
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=4)
	-
	-

	27
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) containing the last 8 bytes of SDU#9 and the complete SDU#10 (34 bytes) in its data field, with the P-bit set. FI=10, SO=60 and LSF=1. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=8.
	<--
	AMD PDU#7 (SN=6, P=1)

segment 3
	-
	-

	27A
	100 ms after step 27 the SS assigns one default grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	28
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#7. ACK_SN=7, NACK_SN=6, SOStart=0/SOEnd=59.
	-->
	STATUS PDU
	-
	-

	29
	After 100 ms the SS transmits an AMD PDU segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) containing the last 8 bytes of SDU#8 and the complete SDU#9 in its data field, with the P-bit set. FI=10, SO=26 and LSF=0. Header extension part present: E in fixed part header=1, E in extension part header=0, LI=8.
	<--
	AMD PDU#7 (SN=6, P=1)

segment 2
	-
	-

	29A
	30 ms after step 29 the SS assigns one default grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	30
	The UE transmits a STATUS PDU NACK_SN field for receipt of PDU#7. ACK_SN=7, NACK_SN=6, SOStart=0/SOEnd=25.
	-->
	STATUS PDU
	7
	P

	31
	60 ms after step 29 the SS transmits an AMD PDU segment of AMD PDU#7 (AMD PDU#7 carries SDU#8, SDU#9 and SDU#10) containing the first 26 bytes of SDU#8 in its data field, with the P-bit set. SO=0 and LSF=0. No header extension part is provided.

Note 4
	<--
	AMD PDU#7 (SN=6, P=1)

segment 1
	-
	-

	31A
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns one default UL grant (UL grant allocation type 3).
	<--
	(UL grant)
	-
	-

	32
	Check: Does the UE transmit a STATUS PDU with ACK_SN=7, thus acknowledging the reception of PDUs with SN=0 to SN=6, and no NACK_SN provided?
	-->
	STATUS PDU
	7
	P

	33
	Void
	-
	-
	-
	-

	34
	Void
	-
	-
	-
	-

	35
	Check: Does the UE transmit RLC SDU#8, RLC SDU#9 and RLC SDU#10?
	-->
	AMD PDU (RLC SDU#8, RLC SDU#9, RLC SDU#10)
	7
	P

	36
	The SS transmits a STATUS PDU. 
	<--
	STATUS PDU (ACK SN=5)
	-
	-

	Note 1:
From steps 4 onwards, the transmission of AMD PDUs is scheduled. The activation time of 100 ms for the first of possibly several AMD PDUs is greater than t-StatusProhibit, and therefore there is no need to wait for the expiry of this timer.. 

Note 2:
In steps 6-8, 12-14, 18-19, 24-26, 32-35 the STATUS PDU and the AMD PDU consisting of one or more RLC SDUs are received as a PDU list in one TTI. 

Note 3:
In step 29A it is assumed that the UE will react upon the AMD PDU within 30 ms.

Note 4:
Step 31 shall be executed within 60 ms after step 29 to ensure that the UE receives the AMD PDU before the expiry of t-Reordering at the UE.


7.2.3.18.3.3
Specific message contents

None.
