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22.3.2.7a	NB-IoT / NTN / AM RLC / Receiver status triggers / extended t-Reordering configured
22.3.2.7a.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state and twoHARQ-ProcessesConfig is set to TRUE }
ensure that {
  when { t-ReorderingExt-r17 is configured }
   then { UE ignores the value signalled by t-Reordering-r14 and uses the extended value t-ReorderingExt-r17 }
            }

22.3.2.7a.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 “1”. 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 6.7.3]
	t-ReorderingExt
Timer for reordering in TS 36.322 [7], in milliseconds.
The UE shall use the extended value t-ReorderingExt-r17, if present, and ignore the value signalled by t-Reordering-r14.
E-UTRAN may configure t-ReorderingExt only if twoHARQ-ProcessesConfig is set to TRUE.



	Conditional presence
	Explanation

	twoHARQ
	The field is mandatory present if twoHARQ-ProcessesConfig is set to TRUE. Otherwise, the field is not present and, if previously configured, the timer is released.



22.3.2.7a.3	Test description
22.3.2.7a.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 is configured according to Table 8.1.4.2-1 and Table 8.1.4.2-2 in TS 36.508 [18].
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble
-	The UE is in state 2B-NB according to TS 36.508 [18] clause 8.1.5.2B with test loop mode G closed.
[bookmark: _Hlk111478092]-	The HARQ process 0 is used for DL and UL transmissions as default.
22.3.2.7a.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 22.3.2.7a.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.
Note: In steps 1 to 8 the size of each RLC UL SDU #1 - #3 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#1 (SN=0, P=0)
AMD PDU#2 (SN=1, P=0)
AMD PDU#3 (SN=2, P=0)
	-
	-

	2
	In the search space of the 4th NPDCCH period bundle after the first transmission at step 1 the SS schedules 3 consecutive UL grants with a time spacing of 31 NPDCCH period bundle cycles of size 328 bits. (NOTE 1) (NOTE 4)
	<--
	(UL grants, 328 bits)
	-
	-

	3
	The UE transmits RLC UL SDU#1.
	-->
	(RLC UL SDU#1)
	-
	-

	4
	The UE transmits RLC UL SDU#2.
	-->
	(RLC UL SDU#2)
	-
	-

	5
	The UE transmits RLC UL SDU#3.
	-->
	(RLC UL SDU#3)
	-
	-

	6
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	7
	In the search space of the next NPDCCH period bundle The SS transmits 1 AMD PDUs with SN=4 and P=0.
Record time TA (NOTE 4)
	<--
	AMD PDU#5 (SN=4, P=0)
	-
	-

	8
	 In the next NPDCCH period bundle after the transmission at step 7 The SS starts the UL periodic grant transmission of size 40 bits. (NOTE 2, NOTE 4)
	--
	- 
	-
	-

	9
	Check 1: Does the UE transmit a Status Report with NACK_SN=3 and ACK_SN=5?
Record time TB
Check 2: (TB – TA) = t-ReorderingExt-r17?
(NOTE 3) (NOTE 5)
	-->
	STATUS PDU
	1
	P

	10
	The SS stops to allocate any uplink grant.
	-
	-
	-
	-

	11
	In the search space of the next NPDCCH period bundle after step 10 the SS transmits 1 AMD PDU with SN=3. The SS sets the P field to 1. (NOTE 4)
	<--
	AMD PDU#4 (SN=3, P=1)
	-
	-

	12
	In the next NPDCCH period bundle after the transmission at step 11 the SS schedules 1 UL grant of size 40 bits. (NOTE 2) (NOTE 4)
	<--
	(UL grant, 40 bits)
	-
	-

	13
	The UE transmit a Status Report with no NACK_SN and ACK_SN=5.
	-->
	STATUS PDU
	-
	-

	14
	Starting with the search space of the next NPDCCH period bundle after the transmission at step 12 the SS schedules 2 consecutive UL grants with a time spacing of 1 NPDCCH period bundle of size 328 bits. (NOTE 1) (NOTE 4)
	<--
	(UL grant, 328 bits)
	-
	-

	15
	The UE transmits RLC UL SDU#4.
	-->
	(RLC UL SDU#4)
	-
	-

	16
	The UE transmits RLC UL SDU#5.
	-->
	(RLC UL SDU#5)
	-
	-

	17
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	
NOTE 1:	UL grant of 328 bits (ITBS=10, =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, =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:	The Timer tolerances for t-ReorderingExt is the transmission time of periodic grant and AMD PDU with SN=4 + handling time on UE side.
NOTE 4: 	NPDCCH period bundle is specified in TS 36.523-3 [20] clause 7A.14.2When determining the next NPDCCH Period or Xth NPDCCH Period, tdelay2 (DL) and tdelay1 (UL) (see TS 36.523-3 [20] sec 7A.14.2.3) are considered as 640 msec (10* (NPDCCH cycle=64)).
NOTE 5:	Depending on when the t-reordering timer expires, the time between UL grant and data can be 2* tNTNdelay (due to already ongoing uplink transmission when t-ordering expires and UE may choose to use the next grant.



22.3.2.7a.3.3	Specific message contents
Table 22.3.2.7a.3.3-1: RRCConnectionSetup-NB (preamble, Table 22.3.2.7a.3.2-1)
	Derivation path: TS 36.508 [18] table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SRB-ToAddMod-NB-r13 SEQUENCE {
	1 entry
	
	

	            SRB-ToAddMod-NB-r13[1] SEQUENCE {
	
	
	

	              rlc-Config-r13 CHOICE {
	
	
	

	                explicitValue CHOICE {
	
	
	

	                  am SEQUENCE {
	
	
	

	                    ul-AM-RLC-r13 SEQUENCE {
	
	
	

	                      t-PollRetransmit-r13
	ms400
	
	

	                      maxRetxThreshold-r13
	t2
	
	

	                    }
	
	
	

	                    dl-AM-RLC-r13 SEQUENCE {
	
	
	

	                      enableStatusReportSN-Gap-r13
	true
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              rlc-Config-v1430 SEQUENCE {
	
	
	

	                t-Reordering-r14
	ms1600-v1310
	
	

	              }
	
	
	

	              rlc-Config-v1700 SEQUENCE {
	
	
	

	                t-ReorderingExt-r17 CHOICE {
	
	
	

	                  Setup
	ms3200
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	          physicalConfigDedicated-r13 SEQUENCE {
	
	
	

	            twoHARQ-ProcessesConfig-r14
	true
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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