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7	Layer 2
[bookmark: _Toc21103079][bookmark: _Toc29233416][bookmark: _Toc29462021][bookmark: _Toc36157998]7.1	NR Layer 2
[bookmark: _Toc21103136][bookmark: _Toc29233476][bookmark: _Toc29462081][bookmark: _Toc36158058]7.1.2	RLC
Editor’s note: Intended to capture tests of RLC Layer behaviour defined in TS 38.322
[bookmark: _Toc21103147][bookmark: _Toc29233487][bookmark: _Toc29462092][bookmark: _Toc36158069]7.1.2.3	RLC Acknowledged Mode
[bookmark: _Toc21103152][bookmark: _Toc29233492][bookmark: _Toc29462097][bookmark: _Toc36158074]7.1.2.3.5	AM RLC / 12-bit SN / Control of transmit window / Control of receive window
7.1.2.3.5.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN and pending uplink data for transmission }
ensure that {
  when { AMD PDUs in transmission buffer fall outside TX_Next_Ack <= SN < TX_Next_Ack + AM_Window_Size }
    then { UE does not transmit these AMD PDUs }
            }

(2)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN and pending uplink data for transmission }
ensure that {
  when { receiving a STATUS PDU where ACK_SN acknowledges at least one AMD PDU not yet acknowledged }
    then { UE transmits AMD PDUs within updated window range }
            }

(3)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN }
ensure that {
  when { the UE receives AMD PDUs with SN outside the upper boundary of the receive window }
    then { the UE discards these AMD PDUs }
            }

(4)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN }
ensure that {
  when { the receive window has been moved }
    then { UE continues accepting AMD PDUs within updated window range }
            }

7.1.2.3.5.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.2.3.2.1, 5.2.3.2.2, 5.2.3.2.3 and 7.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.322, clause 5.2.3.2.2]
When an AMD PDU is received from lower layer, where the AMD PDU contains byte segment numbers y to z of an RLC SDU 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 RLC SDU with SN = x have been received before:
-	discard the received AMD PDU.
-	else:
-	place the received AMD PDU in the reception buffer;
-	if some byte segments of the RLC SDU contained in the AMD PDU have been received before:
-	discard the duplicate byte segments.
[TS 38.322, clause 5.2.3.2.3]
When an AMD PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if x >= RX_Next_Highest
-	update RX_Next_Highest to x+ 1.
-	if all bytes of the RLC SDU with SN = x are received:
-	reassemble the RLC SDU from AMD PDU(s) with SN = x, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer;
-	if x = RX_Highest_Status,
-	update RX_Highest_Status to the SN of the first RLC SDU with SN > current RX_Highest_Status for which not all bytes have been received.
-	if x = RX_Next:
-	update RX_Next to the SN of the first RLC SDU with SN > current RX_Next for which not all bytes have been received.
-	if t-Reassembly is running:
-	if RX_Next_Status_Trigger = RX_Next; or
-	if RX_Next_Status_Trigger = RX_Next + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU; or
-	if RX_Next_Status_Trigger falls outside of the receiving window and RX_Next_Status_Trigger is not equal to RX_Next + AM_Window_Size:
-	stop and reset t-Reassembly.
-	if t-Reassembly is not running (includes the case t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest> RX_Next +1; or
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
[TS 38.322, clause 7.2]
a) AM_Window_Size
This constant is used by both the transmitting side and the receiving side of each AM RLC entity. AM_Window_Size = 2048 when a 12 bit SN is used, AM_Window_Size = 131072 when an 18 bit SN is used.
7.1.2.3.5.3	Test description
7.1.2.3.5.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.2.1.1 with the exception that the AM DRB is configured according to Table 7.1.2.3.5.3.1-1.
Table 7.1.2.3.5.3.1-1: RLC parameters
	t-PollRetransmit
	ms300

	pollPDU
	infinity

	pollByte
	infinity

	sn-FieldLength(UL-AM-RLC)
	size12


	sn-FieldLength(DL-AM-RLC)
	size12




7.1.2.3.5.3.2	Test procedure sequence
Table 7.1.2.3.5.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0
	The SS does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: The SS is configured for step 1 500 ms in advance. The transmissions are performed every second radio frame. Step 2 is started 100 ms after the first DL AMD PDU has been transmitted in step 1.
	-
	-
	-
	-

	-
	EXCEPTION: Step 1a1  shall be repeated from j=0 to j=  FLOOR((Maximum_RLC_SN/iteration size)-1, and the last repetition shall execute Step 1b1. (Note 1) (Note 3) (Note 4) (Note 6)
	-
	-
	-
	-

	1a1
	The SS transmits several RLC PDUs in a RLC PDU List, the number of RLC PDUs sent is defined by the iteration_size.
Each RLC Data PDU contains one RLC SDU. 
(Note 8) (Note 9) (Note 5)
	<--
	RLC Data PDU (SN = j*iteration_ size, SN=(((j+1)*iteration_size)-1)
	-
	-

	1b1
	The SS transmits several RLC PDUs in a RLC PDU List, the number of RLC PDUs sent is defined by the iteration_size+1.
Each RLC Data PDU contains one RLC SDU. 
The SS transmits AMD PDU(SN=W+1) as last packet (Note 8) (Note 9) (Note 5)
	<--
	RLC Data PDU (SN = j*iteration_ size, SN=(((j+1)*iteration_size))
	-
	-

	1A
	VoidThe SS transmits one RLC PDU in the slot following the transmissions of step 1. (Note 5) 
	-<--
	-AMD PDU(SN=W)
	-
	-

	2
	In the following steps the SS transmits 1 UL grant in every second radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU. (Note 2)
	<--
	(UL grants)
	-
	-

	-
	EXCEPTION: Step 2A  shall be repeated from j=0 to j=FLOOR((Maximum_RLC_SN/iteration size). (Note 1) (Note 3) (Note 4) (Note 6)
	-
	-
	-
	-

	-
	EXCEPTION: In Step 2A, SS shall receive a RLC PDU and step 2A is repeated from SN=j*iteration_size to SN=(((j+1)*iteration_ size)-1). (Note 1) (Note 3) (Note 4) (Note 6) (Note 8) (Note 9)
	-
	-
	-
	-

	2A
	Check: Does UE transmit a RLC Data PDU with the Poll bit not set and with SN=0 for the first RLC Data PDU and then incremented by 1 at each RLC Data PDU? (Note 7)(Note 10)
	-->
	RLC Data PDU (SN = j*iteration_ size, SN=(((j+1)*iteration_size)-1)
	1
	P

	3
	Check: Does the UE transmit the (W)st AMD PDU with the Poll bit set and with the contents of the SDU?
	-->
	AMD PDU(SN=W-1), Poll
	1
	P

	4
	The SS starts the UL default grant transmission.
	-
	-
	-
	-

	5
	Check: Does the UE transmit an AMD PDU within t-PollRetransmit/2?
	-->
	AMD PDU
	1
	F

	6
	The SS transmits a STATUS PDU to acknowledge the W uplink AMD PDUs with SN=0 to SN=W-1. ACK_SN = W.
	<--
	STATUS PDU
	-
	-

	7
	Check: Does the UE transmit an AMD PDU with the Poll bit set and with the contents of the SDU?
	-->
	AMD PDU(SN=W), Poll
	2
	P

	8
	The SS transmits a STATUS PDU with ACK_SN = W+1. 
	<--
	STATUS PDU
	-
	-

	9
	The SS transmits the (W+2)nd AMD PDU containing a SDU to the UE with the Sequence Number field set to ((2W+1 mod AM_Modulus) = 1) and the Polling bit set. (Note 3) (Note 5)
	<--
	AMD PDU
	-
	-

	10
	Check: Does the UE transmit a STATUS PDU acknowledging W+1 SDUs? (ACK_SN = W+1). (Note 1) 
	-->
	STATUS PDU
	3
	P

	11
	The SS transmits the (W+2)nd AMD PDU to the UE with the Sequence Number field set to W+1 and the Polling bit set. (Note 5)
	<--
	AMD PDU
	-
	-

	-
	EXCEPTION: Steps 12 and 13 can happen in any order
	-
	-
	-
	-

	12
	Check: Does the UE transmit a STATUS PDU acknowledging W+1 PDUs? (ACK_SN field = W+2). (Note 11)
	-->
	STATUS PDU
	4
	P

	13
	Check: Does the UE transmit an AMD PDU with the same data as received in the corresponding DL AMD PDU in step 11? (Note 11)
	-->
	AMD PDU
	4
	P

	14
	The SS transmits a STATUS PDU with ACK_SN = W+2.
	<--
	STATUS PDU
	-
	-

	Note 1:	PDUs are numbered 1,2, …, W+2.
Note 2:	20 ms gap between transmissions both in DL and UL respectively allows TTCN to tolerate one HARQ retransmission (FDD/TDD) per transport block.
Note 3:	AM_Modulus is 4096 resp 262144 for SN size is size12 or size18.
Note 4:	The RLC SDU size shall be 4 octets(3 octets of PDCP header + 1 octet PDCP SDU).
If SN size is size18 is used the RLC SDU size shall be 7 octets. With 2 octets of BSR or padding, 2 octets of MAC header and 3 octets of RLC header (without SO) the RLC PDU consists of 56 bits and a TBS of 112 bits shall be allocated
Note 5:	PDCP SN=W+1
Note 6:	Maximum_RLC_SN = W-1.
Note 7:	The verdict shall be provided each time (SN+1) mod 256 = 0 resp. (SN+1)  mod 4096 = 0, if SN size is size12 or size18.
Note 8:	Iteration will be 211 in case of len12bits. Small RLC SDU size will be used  and no repetition will be needed.
Note 9:	Iteration will be incremented by iteration_size of 211 for SN len18bits. Small RLC SDU size will be used and it shall be repeated FLOOR(Maximum_RLC_SN/iteration_size).
Note 10:	-2 for the last iteration, as the last reception will be handled by step 3.
Note 11:   STATUS PDU at step 12 and AMD PDU at step 13 may be received by SS in the same slot or in multiple slots



7.1.2.3.5.3.3	Specific message contents
None
[bookmark: _Toc21103153][bookmark: _Toc29233493][bookmark: _Toc29462098][bookmark: _Toc36158075]7.1.2.3.5a	AM RLC / 18-bit SN / Control of transmit window / Control of receive window
7.1.2.3.5a.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with AM RLC 18 bit SN and pending uplink data for transmission }
ensure that {
  when { AMD PDUs in transmission buffer fall outside TX_Next_Ack <= SN < TX_Next_Ack + AM_Window_Size }
    then { UE does not transmit these AMD PDUs }
            }

(2)
with { UE in RRC_CONNECTED state with AM RLC 18 bit SN and pending uplink data for transmission }
ensure that {
  when { receiving a STATUS PDU where ACK_SN acknowledges at least one AMD PDU not yet acknowledged }
    then { UE transmits AMD PDUs within updated window range }
            }

(3)
with { UE in RRC_CONNECTED state with AM RLC 18 bit SN }
ensure that {
  when { the UE receives AMD PDUs with SN outside the upper boundary of the receive window }
    then { the UE discards these AMD PDUs }
            }

(4)
with { UE in RRC_CONNECTED state with AM RLC 18 bit SN }
ensure that {
  when { the receive window has been moved }
    then { UE continues accepting AMD PDUs within updated window range }
            }

7.1.2.3.5a.2	Conformance requirements
Same as conformance requirements in clause 7.1.2.3.5.2.
7.1.2.3.5a.3	Test description
7.1.2.3.5a.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.2.1.1 with the exception that the AM DRB is configured according to Table 7.1.2.3.5a.3.1-1.
Table 7.1.2.3.5a.3.1-1: RLC parameters
	t-PollRetransmit
	ms300

	pollPDU
	infinity

	pollByte
	infinity

	sn-FieldLength(UL-AM-RLC)
	size18

	sn-FieldLength(DL-AM-RLC)
	size18



7.1.2.3.5a.3.2	Test procedure sequence
Same as test procedure in clause 7.1.2.3.5.3.2
7.1.2.3.5a.3.3	Specific message contents
[bookmark: _GoBack]None.
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