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<Start of first modified section>
7.2.3.16
AM RLC / Re-ordering of RLC PDU segments
7.2.3.16.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC_CONNECTED state }

ensure that {

  when { UE receives RLC AM PDU segments }

    then { UE reorders RLC AMD PDU segments received out of sequence }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { T_reordering expires }
    then { Set VR(MS) to SN >= T_reordering state variable. For first AMD PDU where not all SDU Segments have been received }
 }
(3)

with { UE in E-UTRA RRC_CONNECTED state when T_reordering expires }

ensure that {
  when { VR(H) > VR(MS) }
    then { start T_reordering timer and set VR(X) to VR(H)}
 }
7.2.3.16.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 4.2.1.3.3 and 5.1.3.2.   The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.
[TS 36.322, clause 4.2.1.3.3]

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

…
-

reorder the RLC data PDUs if they are received out of sequence; 
…
-
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]
5.1.3.2.1
General
The receiving side of an AM RLC entity shall maintain a receiving window according to state variables VR(R) and VR(MR) as follows:

· a SN falls within the receiving window if VR(R) <= SN < VR(MR);

· a SN falls outside of the receiving window otherwise.

When receiving a RLC data PDU from lower layer, the receiving side of an AM RLC entity shall:

· either discard the received RLC data PDU or place it in the reception buffer (see sub clause 5.1.3.2.2);

· if the received RLC data PDU was placed in the reception buffer:

· update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop T_reordering as needed (see sub clause 5.1.3.2.3).

When T_reordering expires, the receiving side of an AM RLC entity shall:

· update state variables and start T_reordering as needed (see sub clause 5.1.3.2.4).

5.1.3.2.2
Actions when a RLC data PDU is received from lower layer
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;

otherwise:

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.

5.1.3.2.3
Actions when a RLC data PDU is placed in the reception buffer
When a RLC data PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:

if all byte segments of the AMD PDU with SN = VR(MS) are received:

update VR(MS) to the SN of the first AMD PDU with SN > current VR(MS) for which not all byte segments have been received;
if x = VR(R):
if all byte segments of the AMD PDU with SN = VR(R) are received:
update VR(R) to the SN of the first AMD PDU with SN > current VR(R) for which not all byte segments have been received;

update VR(MR) to the updated VR(R) + AM_Window_Size;
reassemble RLC SDUs from any byte segments of AMD PDUs with SN that falls outside of the receiving window and in-sequence byte segments of the AMD PDU with SN = VR(R), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before; 
are the 2 dashes sequential ?
stuff outside the window: the now completed PDU ?
in sequence byte segements: current VR(R), if eventually complete – text seems incomplete
if x >= VR(H) 
update VR(H) to x+ 1;
if T_reordering is running:

if VR(X) = VR(R); or

if VR(X) falls outside of the receiving window:

stop and reset T_reordering;
set VR(X) to NULL;
if T_reordering is not running (includes the case T_reordering is stopped due to actions above):

if the VR (H) > VR(R):

start T_reordering;

set VR(X) to VR(H).
5.1.3.2.4
Actions when T_reordering expires
When T_reordering expires, the receiving side of an AM RLC entity shall:

update VR(MS) to the SN of the first AMD PDU with SN >= VR(X) for which not all byte segments have been received;
if VR(H) > VR(MS):

start T_reordering;

set VR(X) to VR(H);

otherwise:

set VR(X) to NULL.
7.2.3.16.3
Test description

7.2.3.16.3.1
Pre-test conditions

System Simulator:

-
1 cell, default parameters, ciphering off

UE:

-
None.

Preamble:

-
The generic procedure to get UE in test state Loopback Activated (state 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure, with the exceptions as specified in table 7.2.3.16.3.1-1 and with the UL SDU size set to return same size as received in downlink.
Table 7.2.3.16.3.1-1: MAC Settings
	Parameter
	Value

	DL TBSize
	FFS octets

	UL TBSize
	DL TBSize

	T_reordering
	?


7.2.3.16.3.2
Test procedure sequence

Table 7.2.3.16.3.2-1: Main Behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	
	Reordering
	
	
	
	

	1
	Cause the SS to send 1 RLC PDU of [FFS] bytes to the UE.  SN=7 to indicate the loss of 7 PDUs. The P-bit is set.
	<--
	DOWNLINK RLC PDU 8
	
	

	2
	Change TB size [value FFS]
	
	
	
	

	3
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 1. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 1

segment 1
	
	

	4
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 2 of PDU 2. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 2

segment 2
	
	

	5
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 3. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 3

segment 1
	
	

	6
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 2 of PDU 4. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 4

segment 2
	
	

	7
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 4. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 4

segment 1
	
	

	8
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 2 of PDU 1. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 1

segment 2
	
	

	9
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 1


	1
	P

	10
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1 of PDU 2. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 2

segment 1
	
	

	11
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 2

	1
	P

	12
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 3. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 3
segment 2
	
	

	13
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 3

	1
	P

	14
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 4

	1
	P

	15
	Cause the SS to send an RLC STATUS PDU to the UE. This PDU acks PDUs up to 4. 
	<--
	DOWNLINK  RLC STATUS PDU
	
	

	16
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries segment 1of PDU 7. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 7

segment 1
	
	

	17
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries segment 2 of PDU 6. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 6

segment 2
	
	

	18
	Wait T_reordering to run out at the UE side
	-
	
	
	

	19
	Check: The UE sends a Status Report with NACK_SN(E1/E2) with 5,6(SOStart/SOEnd) indicating all the missing segments, and ACK_SN=5.
	-->
	UPLINK RLC STATUS PDU
	
	P

	20
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of SDU 7. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 7

segment 2
	
	

	21
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 6. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 6

segment 1
	
	

	22
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 5. SO=0 and LSF=0.
	<--
	DOWNLINK RLC PDU 5

segment 1
	
	

	23
	Wait T_reordering to run out at the UE side
	-
	
	
	

	24
	Check: The UE sends a Status Report with NACK_SN=5(SOStart/SOEnd) indicating the missing segment, and ACK_SN=8.
	-->
	UPLINK RLC STATUS PDU
	

	P


	25
	Cause the SS to send one RLC PDU of [FFS] bytes to the UE. This PDU carries part 1of PDU 5. SO=[tbd] and LSF=1.
	<--
	DOWNLINK RLC PDU 5

segment 2
	
	

	26
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 5

	2,3

	P

	27
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 6

	2,3

	P

	28
	Check: UE sends the same PDU content as received in the corresponding DL PDU 
	-->
	UPLINK RLC PDU 7

	2,3

	P

	29
	Cause the SS to send an RLC STATUS PDU to the UE with ACK_SN field set to 8. 
	<--
	DOWNLINK  RLC STATUS PDU
	-

	-



Note: 
The size of  SDUs 1-7 is chosen such that 1 DL RLC PDU results. 

7.2.3.16.3.3
Specific message contents

None. 
<End of modified section>
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