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<Start of Change1>

7.1.2.2.1
UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field

7.1.2.2.1.1
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 and SO field }

    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 and SO field }

    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 sufficient 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 sufficient 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 sufficient to send whole SDU in one PDU }

    then { UE transmits middle RLC SDU segment containing a SI field set to 11, including SO field 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 sufficient to send whole SDU in one PDU }

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

            }

7.1.2.2.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.2.2.2.1, 5.2.2.2.2, 6.2.3.4 and 6.2.2.3. Unless otherwise stated these are Rel-15 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 after removing the RLC header, discard the received UMD PDU, or place it in the reception buffer (see sub 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 sub 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 sub clause 5.2.2.2.4).

[TS 38.322, clause 5.2.2.2.2]

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 6.2.2.3]

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 an 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 6.2.2.3-1: UMD PDU containing a complete RLC SDU
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Figure 6.2.2.3-2: UMD PDU with 6 bit SN (No SO)
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Figure 6.2.2.3-3: UMD PDU with 12 bit SN (No SO)
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Figure 6.2.2.3-4: UMD PDU with 6 bit SN and with SO
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Figure 6.2.2.3-5: UMD PDU with 12 bit SN and with SO

[TS 38.322, clause 6.2.3.4]

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


7.1.2.2.1.3
Test description

7.1.2.2.1.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.2.1.2 with the exception for the UM DRB is configured according to Table 7.1.2.2.1.3.1-1.

Table 7.1.2.2.1.3.1-1: RLC parameters

	Uplink UM RLC sn-FieldLength
	size6

	Downlink UM RLC sn-FieldLength
	size6


7.1.2.2.1.3.2
Test procedure sequence

Table 7.1.2.2.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0
	The SS stops allocating any UL grant.
	-
	-
	-
	-

	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 containing the first segment of RLC SDU#2 (SI field = 01). Note 2
	<--
	UMD PDU#2
	-
	-

	5
	The SS transmits UMD PDU#3 containing the second segment of RLC SDU#2 (SI field = 11) and including SO field. Note 2
	<--
	UMD PDU#3
	-
	-

	6
	The SS transmits UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field. Note 2
	<--
	UMD PDU#4
	-
	-

	7
	SS allocates 3 UL grants at an interval of 20 ms so as to loop back RLC SDU#2 in 3 RLC/MAC PDUs. Note 1 & 2
	<--
	UL Grants
	-
	-

	8
	Check: Does the UE transmit UMD PDU#2 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 containing the second segment of RLC SDU#2 (SI field = 11) and including SO field?
	-->
	(RLC SDU#2, second  segment)
	2,3,4,7
	P

	10
	Check: Does the UE transmit UMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?
	-->
	(RLC SDU#2, last segment)
	2,3,4,8
	P

	Note 1:
The UL grants for step 8,9,10 are sufficiently small (256 bits for step 8 and 240 bits for step 9 and 10, LRBs & IMCS as per 38.523-3[3] annex B) that UE transmits RLC SDU#2 in 3 UL RLC PDUs by segmenting. MAC PDU of size 256 bits contains 16-bit MAC BSR CE while data part with UL RLC PDU after segmentation at step 8.
Note 2:
The RLC PDU containing segment  shall be of size 224 bits and a MAC sub PDU header of 16 bits resulting in a MAC PDU of size 240 bits. The data part in step 4 first segment not including SO is 216 bits (27 Bytes). Step 5, second segment SO=27 and data is 200 bits (25 bytes). Step 6, third segment SO=27+25=52 and data is 200 bits (25 bytes).


7.1.2.2.1.3.3
Specific message contents

None.

7.1.2.2.2
UM RLC / Segmentation and reassembly / 12-bit SN / Segmentation Info (SI) field

7.1.2.2.2.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state configured for 12 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 12 bit SN in RLC UM }

ensure that {

  when { UE receives a 12 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 12 bit SN in RLC UM }

ensure that {

  when { UE receives a 12 bit SN configured UMD PDU containing a SI field set to 11 and SO field }

    then { UE correctly decodes the received UMD PDU }

            }

(4)

with { UE in RRC_CONNECTED state configured for 12 bit SN in RLC UM }

ensure that {

  when { UE receives a 12 bit SN configured UMD PDU containing a SI field set to 10 and SO field }

    then { UE correctly decodes the received UMD PDU }

            }

(5)

with { UE in RRC_CONNECTED state configured for 12 bit SN in RLC UM }

ensure that {

  when { UE has UL SDU to send and UL grant available is sufficient 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 12 bit SN in RLC UM }

ensure that {

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

    then { UE transmits first RLC SDU segment containing a SI field set to 01 and including 12 bit SN}

            }

(7)

with { UE in RRC_CONNECTED state configured for 12 bit SN in RLC UM }

ensure that {

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

    then { UE transmits middle RLC SDU segment containing a SI field set to 11, including SO field and including 12 bit SN }

            }

(8)

with { UE in RRC_CONNECTED state configured for 12 bit SN in RLC UM }

ensure that {

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

    then { UE transmits last RLC SDU segment containing a SI field set to 10, including SO field and including 12 bit SN }

            }

7.1.2.2.2.2
Conformance requirements

Same conformance requirements as clause 7.1.2.2.1.2

7.1.2.2.2.3
Test description

7.1.2.2.2.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.2.1.2 with the exception for the UM DRB is configured according to Table 7.1.2.2.2.3.1-1.

Table 7.1.2.2.2.3.1-1: RLC parameters

	Uplink UM RLC sn-FieldLength
	size12

	Downlink UM RLC sn-FieldLength
	size12


7.1.2.2.2.3.2
Test procedure sequence

Same test procedure sequence as 7.1.2.2.1.3.2 except that RLC UM SN is 12 bit and the data part in step 4 first segment not including SO is 208 bits (26 Bytes). Step 5, second segment SO=26 and data is 192 bits (24 bytes). Step 6, third segment SO=26+24=50 and data is 192 bits (24 bytes).

7.1.2.2.2.3.3
Specific message contents

None.

<End of Change1>
<Start of Change2>
7.1.2.3.1
AM RLC / 12-bit SN / Segmentation and reassembly / Segmentation Info (SI) field

7.1.2.3.1.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 12 bit SN configured AMD PDU containing a SI field set to 00 }

    then { UE correctly decodes the received AMD PDU }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 12 bit SN configured AMD PDU containing a SI field set to 01 }

    then { UE correctly decodes the received AMD PDU }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 12 bit SN configured AMD PDU containing a SI field set to 11 and SO field }

    then { UE correctly decodes the received AMD PDU }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 12 bit SN configured AMD PDU containing a SI field set to 10 and SO field }

    then { UE correctly decodes the received AMD PDU }

            }

(5)
with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send complete PDU }

    then { UE transmits AMD PDU containing a complete AMD SDU and SI field set to 00 }

            }

(6)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send first segment only }

    then { UE transmits AMD PDU containing first segment of AMD SDU and SI field set to 01 }

            }

(7)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send middle segment only }

    then { UE transmits AMD PDU containing middle segment of AMD SDU and SI field set to 11, including SO field }

            }

(8)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send last segment only }

    then { UE transmits AMD PDU containing last segment of AMD SDU and SI field set to 10, including SO field }

            }

7.1.2.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 6.2.2.4 and 6.2.3.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 6.2.2.4]

AMD PDU consists of a Data field and an AMD PDU header. The AMD PDU header is byte aligned.

An AM RLC entity is configured by RRC to use either a 12 bit SN or a 18 bit SN. The length of the AMD PDU header is two and three bytes respectively.

An AMD PDU header contains a D/C, a P, a SI, and a SN. An AMD PDU header contains the SO field only when the Data field consists of an RLC SDU segment which is not the first segment, in which case a 16 bit SO is present.
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Figure 6.2.2.4-1: AMD PDU with 12 bit SN (No SO)
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Figure 6.2.2.4-2: AMD PDU with 18 bit SN (No SO)
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Figure 6.2.2.4-3: AMD PDU with 12 bit SN with SO
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Figure 6.2.2.4-4: AMD PDU with 18 bit SN with SO

[TS 38.322, clause 6.2.3.4]

Length: 2 bits.

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

Table 6.2.3.4-1: SI field interpretation

	Value
	Description

	00
	Data field contains all bytes of an RLC SDU

	01
	Data field contains the first segment of an RLC SDU

	10
	Data field contains the last segment of an RLC SDU

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


7.1.2.3.1.3
Test description

7.1.2.3.1.3.1
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 7.1.2.3.1.3.1-1.

Table 7.1.2.3.1.3.1-1: RLC parameters

	Uplink SN-FieldLength-AM
	size12

	Downlink SN-FieldLength-AM
	size12


7.1.2.3.1.3.2
Test procedure sequence

Table 7.1.2.3.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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

	2
	Check: Does the UE transmit AMD PDU#1 containing a complete RLC SDU#1 (SI field = 00)?
	-->
	(RLC SDU#1)
	1,5
	P

	3
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=1)
	-
	-

	3A
	 The SS stops allocating any UL grant.
	-
	-
	-
	-

	4
	The SS transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01). Note 2
	<--
	AMD PDU#2
	-
	-

	5
	The SS transmits AMD PDU#3 containing the second segment of RLC SDU#2 (SI field = 11) and including SO field. Note 2
	<--
	AMD PDU#3
	-
	-

	6
	The SS transmits AMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field.
	<--
	AMD PDU#4
	-
	-

	6A
	SS allocates 3 UL grants at an interval of 20 ms so as to loop back RLC SDU#2 in 3 RLC/MAC PDUs. (Note 1 and Note 2)
	<--
	UL Grants
	-
	-

	7
	Check: Does the UE transmits AMD PDU#2 containing the first segment of RLC SDU#2 (SI field = 01)?
	-->
	(RLC SDU#2)
	2,3,4,6
	P

	8
	Check: Does the UE transmits AMD PDU#3 containing the middle segment of RLC SDU#2 (SI field = 11) and including SO field?
	-->
	(RLC SDU#2)
	2,3,4,7
	P

	9
	Check: Does the UE transmits AMD PDU#4 containing the last segment of RLC SDU#2 (SI field = 10) and including SO field?
	-->
	(RLC SDU#2)
	2,3,4,8
	P

	10
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU (ACK SN=2)
	-
	-

	Note 1:
The UL grants for step 7,8,9 are sufficiently small (256 bits for step 7 and 240 bits for step 8 and 9, LRBs & IMCS as per 38.523-3[3] annex B) that UE transmits RLC SDU#2 in 3 UL RLC PDUs by segmenting. MAC PDU of size 256 bits contains 16-bit MAC BSR CE while data part with UL RLC PDU after segmentation at step 8.
Note 2:
The RLC PDU containing segment shall be of size 224 bits and a MAC sub PDU header of 16 bits resulting in a MAC PDU of size 240 bits. The data part in step 4 first segment not including SO is 208 bits (26 Bytes). Step 5, second segment SO=26 and data is 192 bits (24 bytes). Step 6, third segment SO=26+24=50 and data is 192 bits (24 bytes).


7.1.2.3.1.3.3
Specific message contents

None

7.1.2.3.2
AM RLC / 18-bit SN / Segmentation and reassembly / Segmentation Info (SI) field

7.1.2.3.2.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 18 bit SN configured AMD PDU containing a SI field set to 00 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 18 bit SN configured AMD PDU containing a SI field set to 01 }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 18 bit SN configured AMD PDU containing a SI field set to 11 and SO field }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a 18 bit SN configured AMD PDU containing a SI field set to 10 and SO field }

    then { UE correctly decodes the received AMD PDU or AMD PDU segment }

            }

(5)
with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send complete PDU }

    then { UE transmits AMD PDU containing a complete AMD SDU and SI field set to 00 }

            }

(6)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send first segment only }

    then { UE transmits AMD PDU containing first segment of AMD SDU and SI field set to 01  }

            }

(7)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send middle segment only }

    then { UE transmits AMD PDU containing middle segment of AMD SDU and SI field set to 11, including SO field }

            }

(8)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE has UL RLC SDU to send and the UL Grant is sufficient to send last segment only }

    then { UE transmits AMD PDU containing last segment of AMD SDU and SI field set to 10, including SO field }

            }

7.1.2.3.2.2
Conformance requirements

Same conformance requirements as in clause 7.1.2.3.1.2

7.1.2.3.2.3
Test description

7.1.2.3.2.3.1
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 7.1.2.3.2.3.1-1.

Table 7.1.2.3.2.3.1-1: RLC parameters

	Uplink SN-FieldLength-AM
	size18

	Downlink SN-FieldLength-AM
	size18


7.1.2.3.2.3.2
Test procedure sequence

Same test procedure as in clause 7.1.2.3.1.3.2 except that SN is 18 bit and the data part in step 4 first segment not including SO is 200 bits (25 Bytes). Step 5, second segment SO=25 and data is 184 bits (23 bytes). Step 6, third segment SO=25+23=48 and data is 184 bits (23 bytes).

7.1.2.3.2.3.3
Specific message contents

None

<End of Change2>
