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[Start of change]
7.2.2.12	eMTC / NTN / AM RLC / Receiver status triggers / extended t-Reordering configured
7.2.2.12.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state }
ensure that {
  when { t-ReorderingExt-r17 is configured }
   then { UE ignores the value signalled by t-Reordering and uses the extended value t-ReorderingExt-r17 }
            }

7.2.2.12.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.1.3.2.3, 5.1.3.2.4, 7.1 and TS 36.331 clause 6.7.3. Unless otherwise stated these are Rel-17 requirements.
[TS 36.322, clause 5.1.3.2.3]
When a RLC data PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if rlc-OutOfOrderDelivery is configured:
-	if all byte segments of the AMD PDU are received:
-	reassemble the RLC SDU using the byte segments of the AMD PDU, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer if not delivered before;
-	if x >= VR(H)
-	update VR(H) to x+ 1;
-	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;
-	if t-Reordering is running:
-	if VR(X) = VR(R); or
-	if VR(X) falls outside of the receiving window and VR(X) is not equal to VR(MR):
-	stop and reset t-Reordering;
-	if t-Reordering is not running (includes the case t-Reordering is stopped due to actions above):
-	if VR (H) > VR(R):
-	start t-Reordering;
-	set VR(X) to VR(H).
[TS 36.322, clause 5.1.3.2.4]
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).
[TS 36.322, clause 7.1]
This sub clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this subclause are normative.
All state variables and all counters are non-negative integers.
All state variables related to AM data transfer can take values from 0 to 1023 for 10 bit SN or from 0 to 65535 for 16 bit SN. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 1024 for 10 bit SN and 65536 for 16 bit SN).
All state variables related to UM data transfer can take values from 0 to [2[sn-FieldLength] – 1]. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 2[sn-FieldLength]).
AMD PDUs and UMD PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to 1023 for 10 bit SN and 0 to 65535 for 16 bit SN for AMD PDU and 0 to [2[sn-FieldLength] – 1] for UMD PDU.
When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used.
VT(A) and VR(R) shall be assumed as the modulus base at the transmitting side and receiving side of an AM RLC entity, respectively. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. VR(R) <= SN < VR(MR) is evaluated as [VR(R) – VR(R)] modulo 1024 <= [SN – VR(R)] modulo 1024 < [VR(MR) – VR(R)] modulo 1024).
VR(UH) – UM_Window_Size shall be assumed as the modulus base at the receiving side of an UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (VR(UH) – UM_Window_Size) <= SN < VR(UH) is evaluated as [(VR(UH) – UM_Window_Size) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] < [VR(UH) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength]).
The transmitting side of each AM RLC entity shall maintain the following state variables:
a) VT(A) – Acknowledgement state variable
This state variable holds the value of the SN of the next AMD PDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an AMD PDU with SN = VT(A).
b) VT(MS) – Maximum send state variable
This state variable equals VT(A) + AM_Window_Size, and it serves as the higher edge of the transmitting window.
c) VT(S) – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).
d) POLL_SN – Poll send state variable
This state variable holds the value of VT(S)-1 upon the most recent transmission of a RLC data PDU with the poll bit set to “. It is initially set to 0.
The transmitting side of each AM RLC entity shall maintain the following counters:
a) PDU_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of AMD PDUs sent since the most recent poll bit was transmitted.
b) BYTE_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of data bytes sent since the most recent poll bit was transmitted.
c) RETX_COUNT – Counter
This counter counts the number of retransmissions of an AMD PDU (see subclause 5.2.1). There is one RETX_COUNT counter per PDU that needs to be retransmitted.
The receiving side of each AM RLC entity shall maintain the following state variables:
a) VR(R) – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received AMD PDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an AMD PDU with SN = VR(R).
b) VR(MR) – Maximum acceptable receive state variable
This state variable equals VR(R) + AM_Window_Size, and it holds the value of the SN of the first AMD PDU that is beyond the receiving window and serves as the higher edge of the receiving window.
c) VR(X) – t-Reordering state variable
This state variable holds the value of the SN following the SN of the RLC data PDU which triggered t-Reordering.
d) VR(MS) – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by “ACK_SN” when a STATUS PDU needs to be constructed. It is initially set to 0.
e) VR(H) – Highest received state variable
This state variable holds the value of the SN following the SN of the RLC data PDU with the highest SN among received RLC data PDUs. It is initially set to 0.
Each transmitting UM RLC entity shall maintain the following state variables:
a) VT(US)
This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).
Each receiving UM RLC entity shall maintain the following state variables:
a) VR(UR) – UM receive state variable
This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.
b) VR(UX) – UM t-Reordering state variable
This state variable holds the value of the SN following the SN of the UMD PDU which triggered t-Reordering.
c) VR(UH) – UM highest received state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.
[TS 36.331, clause 6.3.2]
	t-ReorderingExt
Timer for reordering in TS 36.322 [7], in milliseconds. Value ms2200 corresponds to 2200 ms, value ms3200 corresponds to 3200 ms.
The UE shall use the extended value t-ReorderingExt-r17, if present, and ignore the value signaled by t-Reordering or t-Reordering-r15.



7.2.2.12.3	Test description
7.2.2.12.3.1	Pre-test conditions
System Simulator:
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK19]-	Cell 1 as specified in TS 36.508 [18] clause 4.4.1.1 is configured.
-	System information combination 32 as defined in TS 36.508 [18] clause 4.4.3.1.1 is used.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The UE's positioning engine (e.g., standalone GNSS receiver) should be enabled to allow it to acquire the position. This could be done by use of AT command, such as AT+CPOS or other commands. Otherwise, or in addition any other suitable method may also be used, e.g., GNSS simulator.
Preamble
-	The UE is in state Loopback Activated (State 4) according to TS 36.508 [18] with the exceptions listed in table 7.2.2.12.3.1-1 applicable for the configured UM DRB.
-	The condition SRB2-DRB(1,1) is used for step 8 in 4.5.3A.3 according to 36.508 [18].
Table 7.2.2.12.3.1-1: RLC settings
	Downlink 
	

		t-Reordering
	ms200



7.2.2.12.3.2	Test procedure sequence
Table 7.2.2.12.3.2-1: Main behaviour
	[bookmark: _Hlk513470622]St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits RLC PDU#1 containing first segment of RLC SDU#1.
	<--
	UMD PDU#1
	-
	-

	2
	The SS does not transmit RLC PDU#2 containing last segment of RLC SDU#1.
	-
	-
	-
	-

	3
	The SS transmits RLC PDU#3 containing RLC SDU#2. 
Note T1
	<--
	UMD PDU#3
	-
	-

	4
	Check 1: Does the UE transmit RLC SDU#2 after t-Reordering (200 ms) expiry?
Note T2
Check 2: Is (T2 – T1) > t-Reordering? (Note 1)
	-->
	(RLC SDU#2)
	1
	P

	5
	The SS transmits an RRCConnectionReconfiguration message to configure the t-ReorderingExt-r17.
	<--
	RRC: RRCConnectionReconfiguration
	-
	-

	6
	The UE transmits an RRCConnectionReconfigurationComplete message.
	-->
	RRC: RRCConnectionReconfigurationComplete
	-
	-

	7
	The SS transmits RLC PDU#4 containing first segment of RLC SDU#3.
	<--
	UMD PDU#4
	-
	-

	8
	The SS does not transmit RLC PDU#5 containing last segment of RLC SDU#3.
	-
	-
	-
	-

	9
	The SS transmits RLC PDU#6 containing RLC SDU#4. 
Note T3
	<--
	UMD PDU#6
	-
	-

	10
	Check 1: Does the UE transmit RLC SDU#4 after t-ReorderingExt-r17 (2200 ms) expiry?
Note T4
Check 2: Is (T4 – T3) > t-Reordering? (Note 1)
	-->
	(RLC SDU#4)
	1
	P

	Note 1:	It is assumed that, at expiry of t-reordering, reassembling RLC SDUs from any UMD PDUs with SN < updated VR(UR), removal of  RLC headers when doing so and delivering the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before and sending the looped back RLC SDU will not take more than 60ms.



7.2.2.12.3.3	Specific message contents

Table 7.2.2.12.3.3-1 RRCConnectionReconfiguration (step 5, Table 7.2.2.12.3.2-1)
	Derivation Path: TS 36.508 [18], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated SEQUENCE {
	
	
	

	          drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	            DRB-ToAddMod[1] SEQUENCE {
	
	
	

	              drb-Identity
	1
	
	

	              rlc-Config-v1700 SEQUENCE {
	
	
	

	                t-ReorderingExt-r17
	ms2200
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[End of change]
