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<Start of modified section>
[bookmark: _Toc21103176][bookmark: _Toc29233516][bookmark: _Toc29462121][bookmark: _Toc36158098]7.1.2.2.5a	UM RLC / NR NTN / t-Reassembly expiry / t-ReassemblyExt-r17 configured
7.1.2.2.5a.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state on a cell which provides access by NR NTN and using UM RLC }
ensure that {
  when { t-ReassemblyExt-r17 is configured }
    then { UE ignores value signalled in t-Reassembly and updates RX_Next_Reassembly and discards all segments with SN < updated RX_Next_Reassembly after the expiry of t-ReassemblyExt-r17 }
            }


7.1.2.2.5a.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.2.2.2.1, 5.2.2.2.3, 5.2.2.2.4, 7.1 and TS 38.331, clause 6.3.2. Unless otherwise stated these are Rel-17 requirements.
[TS 38.322, clause 5.2.2.2.1]
The receiving UM RLC entity shall maintain a reassembly window according to state variable RX_Next_Highest as follows:
-	a SN falls within the reassembly window if (RX_Next_Highest – UM_Window_Size) <= SN <RX_Next_Highest;
-	a SN falls outside of the reassembly window otherwise.
When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:
-	either deliver the UMD PDU to upper layer after removing the RLC header, discard the received UMD PDU, or place it in the reception buffer (see clause 5.2.2.2.2);
-	if the received UMD PDU was placed in the reception buffer:
-	update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reassembly as needed (see clause 5.2.2.2.3).
When t-Reassembly expires, the receiving UM RLC entity shall:
-	update state variables, discard RLC SDU segments and start t-Reassembly as needed (see clause 5.2.2.2.4).
[TS 38.322, clause 5.2.2.2.3]
When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:
-	if all byte segments with SN = x are received:
-	reassemble the RLC SDU from all byte segments with SN = x, remove RLC headers and deliver the reassembled RLC SDU to upper layer;
-	if x = RX_Next_Reassembly:
-	update RX_Next_Reassembly to the SN of the first SN > current RX_Next_Reassembly that has not been reassembled and delivered to upper layer.
-	else if x falls outside of the reassembly window:
-	update RX_Next_Highest to x + 1;
-	discard any UMD PDUs with SN that falls outside of the reassembly window;
-	if RX_Next_Reassembly falls outside of the reassembly window:
-	set RX_Next_Reassembly to the SN of the first SN >= (RX_Next_Highest – UM_Window_Size) that has not been reassembled and delivered to upper layer.
-	if t-Reassembly is running:
-	if RX_Timer_Trigger <= RX_Next_Reassembly; or
-	if RX_Timer_Trigger falls outside of the reassembly window and RX_Timer_Trigger is not equal to RX_Next_Highest; or
-	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is no missing byte segment of the RLC SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this RLC SDU:
-	stop and reset t-Reassembly.
-	if t-Reassembly is not running (includes the case when t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest > RX_Next_Reassembly + 1; or
-	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is at least one missing byte segment of the RLC SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this RLC SDU:
-	start t-Reassembly;
-	set RX_Timer_Trigger to RX_Next_Highest.
[TS 38.322, clause 5.2.2.2.4]
When t-Reassembly expires, the receiving UM RLC entity shall:
-	update RX_Next_Reassembly to the SN of the first SN >= RX_Timer_Trigger that has not been reassembled;
-	discard all segments with SN < updated RX_Next_Reassembly;
-	if RX_Next_Highest > RX_Next_Reassembly + 1; or
-	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is at least one missing byte segment of the RLC SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this RLC SDU:
-	start t-Reassembly;
-	set RX_Timer_Trigger to RX_Next_Highest.
[TS 38.322, clause 7.1]
This clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this clause are normative.
All state variables and all counters are non-negative integers.
…
All state variables related to UM data transfer can take values from 0 to 63 for 6 bit SN or from 0 to 4095 for 12 bit SN. 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 64 for 6 bit SN and 4096 for 12 bit SN).
When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used.
…
RX_Next_Highest– UM_Window_Size shall be assumed as the modulus base at the receiving UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (RX_Next_Highest– UM_Window_Size) <= SN < RX_Next_Highest is evaluated as [(RX_Next_Highest– UM_Window_Size) – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] < [RX_Next_Highest– (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength]), where sn-FieldLength is 6 or 12 for 6 bit SN and 12 bit SN, respectively.
…
Each transmitting UM RLC entity shall maintain the following state variables:
a) TX_Next – UM send state variable
This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU with segment. It is initially set to 0, and is updated after the UM RLC entity submits a UMD PDU including the last segment of an RLC SDU to lower layers.
Each receiving UM RLC entity shall maintain the following state variables:
a) RX_Next_Reassembly – UM receive state variable
This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or for SL-SRB4 of NR sidelink discovery, it is initially set to the SN of the first received UMD PDU containing an SN. For the receiving UM RLC entity configured for MCCH or MTCH, it is up to UE implementation to set the initial value of RX_Next_Reassembly to a value before RX_Next_Highest.
b) RX_Timer_Trigger – UM t-Reassembly state variable
This state variable holds the value of the SN following the SN which triggered t-Reassembly.
c) RX_Next_Highest– UM receive 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. It serves as the higher edge of the reassembly window. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or for SL-SRB4 of NR sidelink discovery, it is initially set to the SN of the first received UMD PDU containing an SN. For the receiving UM RLC entity configured for MCCH or MTCH, it is initially set to the SN of the first received UMD PDU containing an SN.
[TS 38.331, clause 6.3.2]
t-Reassembly, t-ReassemblyExt
Timer for reassembly in TS 38.322 [4], in milliseconds. Value ms0 means 0 ms, value ms5 means 5 ms and so on. If t-ReassemblyExt-r17 is configured, the UE shall ignore t-Reassembly (without suffix).
7.1.2.2.5a.3	Test description
7.1.2.2.5a.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.2.1.2 with the exception that the UM DRB is configured according to Table 7.1.2.2.5a.3.1-1.
Table 7.1.2.2.5a.3.1-1: RLC parameters
	t-Reassembly
	ms200

	t-ReassemblyExt-r17
	ms1100

	Uplink UM RLC sn-FieldLength
	IF (pc_um_WithShortSN ) size6
ELSE size12

	Downlink UM RLC sn-FieldLength
	F (pc_um_WithShortSN ) size6
ELSE size12



System Simulator:
-	NR Cell 1 as specified in TS 38.508-1 [4] Table 4.4.2.1. 
-	System information combination NR-28 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used.
UE:
-	The pre-configured UE location is defined in TS 38.508-1 [4] Clause 4.5C.

7.1.2.2.5a.3.2	Test procedure sequence
Table 7.1.2.2.5a.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1 containing first segment of RLC SDU#1, SN=0.
	<--
	UMD PDU#1
	-
	-

	2
	Wait for 200 ms to ensure that t-Reassembly for the UMD PDU#1 expires.
	-
	-
	-
	-

	3
	The SS transmits UMD PDU#2 containing last segment of RLC SDU#1, SN=0.
	<--
	UMD PDU#2
	-
	-

	4
	Check: For 1 sec after step 3, does the UE transmit RLC SDU#1? (Note 3)
	-->
	(RLC SDU#1)
	1
	P

	5
	The SS transmits UMD PDU#3 containing first segment of RLC SDU#2, SN=1.
	<--
	UMD PDU#3
	-
	-

	6
	Wait for 1100 ms to ensure that t-ReassemblyExt-r17 for the UMD PDU#2 expires.
	-
	-
	-
	-

	7
	The SS transmits UMD PDU#4 containing last segment of RLC SDU#2, SN=1.
	<--
	UMD PDU#4
	-
	-

	8
	Check: For 1 sec after step 7, does the UE transmit RLC SDU#2? (Note 3)
	-->
	(RLC SDU#2)
	1
	F

	Note 1:	The RLC SDU size shall be 12 octets which are segmented into 7 and 5 octets.
Note 2:	UL grant of 144 bits(LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit one PDU at a time( 12 bytes RLC SDU + 1 or 2 bytes RLC Header + 2 bytes MAC Sub PDU header + 2 or 3 bytes for short BSR and/or padding).
Note 3:	The wait time of 1 sec is chosen to be greater than the propagation delay..



7.1.2.2.5a.3.3	Specific message contents
Table 7.1.2.2.5a.3.3-1: RLC-Config (Preamble and all steps)
	Derivation Path: 38.508-1 [4], Table 4.6.3-149

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Config ::= SEQUENCE {
	
	
	

	  um-Bi-Directional SEQUENCE {
	
	
	

	    dl-UM-RLC SEQUENCE {
	
	
	

	      t-Reassembly
	ms200
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.2.2.5a.3.3-2: RLC-BearerConfig (Preamble and all steps)
	Derivation Path: 38.508-1 [4], Table 4.6.3-148

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Config-v1700 ::= SEQUENCE {
	
	
	

	  DL-UM-RLC-v1700 SEQUENCE {
	
	
	

	    t-ReassemblyExt-r17
	ms1100
	
	

	  }
	
	
	

	}
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