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7.2
RLC

Editor’s note: Intended to capture tests of RLC Layer behaviour defined in TS 38.322
<<< Start of New Text>>>

7.2.1
Default Pre-Test Conditions for all RLC test cases

The following pre-test conditions shall be applied in all RLC test cases until the test case explicitly over writes these conditions.

7.2.1.1
Default Pre-Test Conditions for AM RLC test cases

System Simulator:

The SS configures the test environment in accordance to the execution conditions in Table 7.2.1.1-1.

UE:

None

Preamble: 

The SS performs the generic procedure in [xx] to get UE in state RRC_CONNECTED in accordance to the execution conditions in Table 7.2.1.1-2 and the message condition UE TEST LOOP MODE A to return one UL PDCP SDU per DL PDCP SDU.

Table 7.2.1.1-1: Test environment

	Execution Condition
	Cell configuration
	System Information Combination

([xx] clause FFS)

	IF [pc_nrFDD] or [pc_nrTDD]
	NR Cell 1
	FFS

	ELSE IF [pc_EN_DC]
	E-UTRA Cell 1 is PCell,

NR Cell 1 is PSCell
	FFS

	ELSE IF [pc_NGEN_DC]
	NG-RAN E-UTRA Cell 1 is PCell,

NR Cell 1 is PSCell
	FFS


Table 7.2.1.1-2: Preamble parameters

	Execution Condition
	Generic Procedure Parameters

	IF [pc_nrFDD] or [pc_nrTDD]
	Connectivity(NR),

Test loop(On)

	ELSE IF [pc_EN_DC]
	Connectivity(EN-DC), 

DC bearer(MCG and MCG split),

Test loop(On)

	ELSE IF [pc_NGEN_DC]
	Connectivity(NGEN-DC), 
DC bearer(MCG and MCG split),
Test loop(On)


7.2.1.2
Default Pre-Test Conditions for UM RLC test cases

Same Pre-test conditions as in clause 7.2.1.1 with the exceptions in Table 7.2.1.2-1.  

Table 7.2.1.2-1: Message conditions

	Execution Condition
	Message condition exceptions

	IF [pc_nrFDD] or [pc_nrTDD]
	FFS

	ELSE IF [pc_EN_DC]
	message condition SRB2-DRB(1,1) is used for step 7 in 4.5.4.2 according to [xx]

	ELSE IF [pc_NGEN_DC]
	message condition SRB2-DRB(1,1) is used for step 7 in 4.5.4.2 according to [xx]


7.2.2
RLC Unacknowledged mode

7.2.2.1
UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field
7.2.2.1.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE receives UMD PDU containing a SI field set to 00 }

    then { UE correctly decodes the received UMD PDU }

            }

(2)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE receives a 6 bit SN configured UMD PDU containing a SI field set to 01 }

    then { UE correctly decodes the received UMD PDU }

            }

(3)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE receives a 6 bit SN configured UMD PDU containing a SI field set to 11 }

    then { UE correctly decodes the received UMD PDU }

            }

(4)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE receives a 6 bit SN configured UMD PDU containing a SI field set to 10 }

    then { UE correctly decodes the received UMD PDU }

            } 

(5)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE has UL SDU to send and UL grant available is suffient to send whole SDU in one PDU }

    then { UE transmits RLC SDU containing a SI field set to 00  }

            }

(6)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE has UL SDU to send and UL grant available is not suffient to send whole SDU in one PDU }

    then { UE transmits first RLC SDU segment containing a SI field set to 01 and including 6 bit SN}

            }

(7)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE has UL SDU to send and UL grant available is not suffient to send whole SDU in one PDU }

    then { UE transmits middle RLC SDU segement containing a SI field set to 11 and including 6 bit SN }

            }

(8)

with { UE in RRC_CONNECTED state configured for 6 bit SN in RLC UM }

ensure that {

  when { UE has UL SDU to send and UL grant available is not suffient to send whole SDU in one PDU }

    then { UE transmits last RLC SDU segement containing a SI field set to 10 and including 6 bit SN }

            }

7.2.2.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clause 5.1.2.2.1, 5.1.2.2.2, 6.2.2.4 and 6.2.1.3.

[TS 38.322, clause 5.1.2.2.1]

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 after removing the RLC header, discard the received UMD PDU, or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer as needed (see sub clause 5.1.2.2.3);
When t-Reassembly expires, the receiving UM RLC entity shall:

-
update state variables, discard RLC SDU segments and start t-Reassembly as needed (see sub clause 5.1.2.2.4).

 [TS 38.322, clause 5.1.2.2.2]
When an UMD PDU is received from lower layer, the receiving UM RLC entity shall:

-
if the UMD PDU header does not contain an SN:
-
remove the RLC header and deliver the RLC SDU to upper layer. 

-
else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:
-
discard the received UMD PDU.

-
else:

-
place the received UMD PDU in the reception buffer.
[TS 38.322, clause 6.2.1.3]
UMD PDU consists of a Data field and an UMD PDU header. The UMD PDU header is byte aligned

When an UMD PDU contains a complete RLC SDU, the UMD PDU header only contains the SI and R fields.

An UM RLC entity is configured by RRC to use either a 6 bit SN or a 12 bit SN. An UMD PDU header contains the SN field only when the corresponding RLC SDU is segmented. An UMD PDU carrying the first segment of a RLC SDU does not carry the SO field in its header. The length of the SO field is 16 bits.
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Figure 6.2.1.3-1: UMD PDU containing a complete RLC SDU
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Figure 6.2.1.3-2: UMD PDU with 6 bit SN (No SO)
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Figure 6.2.1.3-3: UMD PDU with 12 bit SN (No SO)
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Figure 6.2.1.3-4: UMD PDU with 6 bit SN and with SO
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Figure 6.2.1.3-5: UMD PDU with 12 bit SN and with SO
[TS 38.322, clause 6.2.2.4]
Length: 2 bits.

The SI field indicates whether a RLC PDU contains a complete RLC SDU or the first, middle, last segment of a RLC SDU.

Table 6.2.2.6-1: SI field interpretation

	Value
	Description

	00
	Data field contains all bytes of a RLC SDU

	01
	Data field contains the first segment of a RLC SDU

	10
	Data field contains the last segment of a RLC SDU

	11
	Data field contains neither the first nor last segment of a RLC SDU


7.2.2.1.3
Test description

7.2.2.1.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.2.1.2 with the exception for the UM DRB is configured according to Table 7.2.2.1.3.1-1.
Table 7.2.2.1.3.1-1: RLC parameters

	[Uplink RLC sn-FieldLength]
	[Size6]

	[Downlink RLC sn-FieldLength]
	[Size6]


7.2.2.1.3.2
Test procedure sequence

Table 7.2.2.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits UMD PDU#1 containing a complete RLC SDU#1 (SI field = 00).
	<--
	UMD PDU#1
	-
	-

	2
	SS allocates an UL grant sufficient to loop back RLC SDU#1 in one RLC/MAC PDU
	<--
	UL Grant
	-
	-

	3
	Check: Does the UE transmit RLC SDU#1?
	-->
	(RLC SDU#1)
	1,5
	P

	4
	The SS transmits UMD PDU#2 with 6 bit SN = X+1 containing the first segment of RLC SDU#2 (SI field = 01).
	<--
	UMD PDU#2
	-
	-

	5
	The SS transmits UMD PDU#3 with 6 bit SN=X+2 containing the second segment of RLC SDU#2 (FI field = 11).
	<--
	UMD PDU#3
	-
	-

	6
	The SS transmits UMD PDU#4 with 6 bit SN=X+3 containing the last segment of RLC SDU#2 (FI field = 10).
	<--
	UMD PDU#4
	-
	-

	7
	SS allocates 3 UL grants at an interval of [20 NR-UNITS] so ast to loop back RLC SDU#2 in 3 RLC/MAC PDU’s
	<--
	UL Grants
	-
	-

	8
	Check: Does the UE transmit UMD PDU#2 with 6 bit SQN = Y+1 containing the first segment of RLC SDU#2 (SI field = 01)?
	-->
	(RLC SDU#2, first segment)
	2,3,4,6
	P

	9
	Check: Does the UE transmit UMD PDU#3 with 6 bit SN = Y+2 containing the second segment of RLC SDU#2 (SI field = 11)?
	-->
	(RLC SDU#2, second  segment)
	2,3,4,7
	P

	10
	Check: Does the UE transmit UMD PDU#4 with 6 bit SN = Y+3 containing the last segment of RLC SDU#2 (SI field = 10)?
	-->
	(RLC SDU#2, last segment)
	2,3,4,8
	P

	Note: X and Y is last SN used by UE in DL and UL respectively, which could well be 0.


7.2.2.1.3.3
Specific message contents

None.
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