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7.1.1.3.3
Correct handling of MAC control information / Scheduling requests

7.1.1.3.3.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }

ensure that {

  when { UE has UL data available for transmission and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }

    then { the UE transmits a SR on every available PUCCH until resources are granted }

            }

(2)

with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }

ensure that {

  when { UE receives an UL grant for a new transmission }

    then { UE cancels all pending SR(s) }

            }

(3)

with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured }

ensure that {

  when { UE has UL data available for transmission and UE has no UL-SCH resources available or SR_COUNTER becomes equal to sr-TransMax }

    then { the UE transmits a PRACH Preamble to initiate a Random Access procedure }

            }

(4)

with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured and logicaChannelSR-DelayTimer is configured }

ensure that {

  when { UE has UL data available for transmission on LCH for which logicaChannelSR-DelayTimer is configured and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }

    then { the UE delays  transmission of SR until logicaChannelSR-DelayTimer expires }

            }

(5)

with { UE in RRC_CONNECTED state with SR resource on PUCCH is configured and logicaChannelSR-DelayTimer is running }

ensure that {

  when { UE has UL data available for transmission for transmission on LCH for which logicaChannelSR-DelayTimer is not configured and UE has no UL-SCH resources available and SR_COUNTER is less than sr-TransMax }

    then { the UE transmits a SR on every available PUCCH until resources are granted }

            }

7.1.1.3.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.4 and 5.4.5. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.4]

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the LCH that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. For BSR triggered by retxBSR-Timer expiry, the corresponding SR configuration for the triggered SR is that of the highest priority LCH (if such a configuration exists) that has data available for transmission at the time the BSR is triggered.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration);

-
sr-ConfigIndex.

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.

Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and 

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all serving cells;

4>
notify RRC to release SRS for all serving cells;

4>
clear any configured downlink assignments and uplink grants;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

NOTE:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

[TS 38.321, clause 5.4.5]

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-Delay is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

…

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

7.1.1.3.3.3
Test description

7.1.1.3.3.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 with the exception of 2 AM DRBs configured according to Table 7.1.1.3.3.3.1-1.

Table 7.1.1.3.3.3.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	4
	5

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#2)
	1 (LCG ID#1)

	logicalChannelSR-DelayTimerApplied
	False
	True

	logicaChannelSR-DelayTimer
	Not Present
	sf512


7.1.1.3.3.3.2
Test procedure sequence

Table 7.1.1.3.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU containing A MAC Sub PDU containing a RLC SDU on LCH 5
	<--
	MAC PDU (containing  1 MAC sub PDU)
	-
	-

	2
	Check: Does the UE transmit Scheduling Requests for logicaChannelSR-DelayTimer (sf512) from step 1?
	-->
	(SR)
	4
	F

	3
	Check: Does the UE transmit [x] Scheduling Requests separately on [x] consecutively available PUCCHs after logicaChannelSR-DelayTimer expiry? (Note 1)
	-->
	(SR)
	1,4
	P

	4
	The SS transmits an UL grant to allocate UL-SCH resources that are enough to transmit looped back PDU
	<--
	(UL Grant )
	-
	-

	5
	Check: Does the UE transmit a MAC PDU containing MAC Sub PDU containing a RLC SDU?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	1
	P

	6
	The SS transmits a MAC PDU containing A MAC Sub PDU containing a RLC SDU on LCH 5
	<--
	MAC PDU (containing  1 MAC sub PDU)
	-
	-

	7
	Check: Does the UE transmit Scheduling Requests for logicaChannelSR-DelayTimer /2 (sf512/2) from step 5
	-->
	(SR)
	4
	F

	8
	After logicaChannelSR-DelayTimer /2 (sf512/2) from step 5, the SS transmits a MAC PDU containing A MAC Sub PDU containing a RLC SDU on LCH 4
	<--
	MAC PDU (containing  1 MAC sub PDU)
	-
	-

	9
	Check: Does the UE transmit Scheduling Requests separately on [x] consecutively available PUCCHs? (Note 1)
	-->
	(SR)
	1,5
	P

	10
	The SS transmits an UL grant to allocate UL-SCH resources that are enough to transmit looped back PDU
	<--
	(UL Grant )
	-
	-

	11
	Check: Does the UE transmit a MAC PDU containing MAC Sub PDU containing a RLC SDU?
	-->
	MAC PDU (containing 1 MAC sub PDU containing RLC SDU)
	1
	P

	12
	Check: For 1 second, does the UE transmit a Scheduling Request?
	-->
	(SR)
	1,2
	F

	13
	The SS transmits a MAC PDU containing a Timing Advance Command MAC Control Element, but does not send any subsequent alignments.
	<--
	MAC PDU (Timing Advance Command)
	-
	-

	14
	The SS transmits a MAC PDU containing a MAC SDU on LCH 4
	<--
	MAC PDU (MAC SDU)
	-
	-

	-
	EXCEPTION: Step 13 is repeated less than [64] times (sr-TransMax)
	-
	-
	-
	-

	15
	The UE may transmit Scheduling Requests before time alignment timer expires. The SS shall not respond to the Scheduling Requests in this step. (Note 2)
	-->
	(SR)
	-
	-

	16
	Check: does the UE transmit a preamble on PRACH? (Note 3)
	-->
	(PRACH Preamble)
	3
	P

	17
	The SS transmits a Random Access Response including an UL grant to enable UE to transmit C-RNTI MAC Control Element and the MAC SDU as received in step 12.
	<--
	Random Access Response
	-
	-

	18
	The UE transmit a MAC PDU including a C-RNTI MAC Control Element and a MAC SDU. (Note 4)
	-->
	MAC PDU (MAC Sub PDU containing C-RNTI control element, MAC sub PDU containing MAC SDU)
	-
	-

	19
	The SS sends PDCCH transmission for UE C-RNTI
	<--
	-
	-
	-

	Note 1:
[FFS] The UE repeats the scheduling requests on every available PUCCH as long as SR_COUNTER < dsr-TransMax and there is UL data available for transmission and there are no resources available to transmit it. At the reception of first Scheduling Request from the UE, SS will be scheduled to transmit a grant after 100ms. Hence SS will receive 6 Scheduling Requests as sr-ConfigIndex = 30.

Note 2:
In step 8, SR repetition of [63] times (sr-TransMax (64)) will take at least [63*20 = 1260] ms which is much larger than TA timer [750ms].
Note 3:
When UL time alignment timer expires in the UE then "UL synchronization" is lost and the UE initiates a Random Access Procedure.

Note 4:
The UE transmission of the MAC PDU ensures that the random access procedure was successful.


7.1.1.3.3.3.3
Specific message contents

None
7.1.1.3.4
Correct handling of MAC control information / Buffer status / UL data arrive in the UE Tx buffer / Regular BSR

7.1.1.3.4.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data is already available for transmission and the new logical channel and the existing logical channels belongs to the different LCG }

    then { UE Reports a Long Buffer Status Reporting (BSR) }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UL data arrives in the UE transmission buffer and there is no data available for transmission for any of the logical channels which belong to a LCG }

    then { UE Reports a Short Buffer Status Reporting (BSR) }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data is already available for transmission and the new logical channel and existing logical channels belong to the same LCG }

    then { UE Reports a Short Buffer Status Reporting (BSR) }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { retxBSR-Timer expires and only one LCG has data available for transmission }

    then { UE triggers a regular BSR and Reports a Short Buffer Status Reporting (BSR) }

            }

(5)

with { UE in RRC_CONNECTED state }

ensure that {

  when { a Regular BSR has been triggered and UE has pending data for transmission and UE has only resources to send either BSR report or data }

    then { UE transmits the BSR report }

            }

(6)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE determines that a BSR has been triggered since the last transmission of a BSR and UE has no UL resources allocated for new transmission for this TTI }

    then { UE transmits a scheduling request }

            }

(7)

with { UE in RRC_CONNECTED state }

ensure that {

  when { a Regular BSR has been triggered and UE has pending data on several logical channels for transmission and UE has only UL resources to send all pending data available for transmission, but UL grant is not sufficient to additionally accommodate the BSR MAC control element }

    then { UE cancels the triggered BSR report and transmits the UL data }

            }

(8)
with { UE in RRC_CONNECTED state }

ensure that {

  when { a Regular BSR has been triggered and UE has pending data on several logical channels for transmission and UE has UL resources to send all pending data including BSR }

    then { UE transmits the UL data and reports buffer status reporting (BSR) that indicates there is no more data in the buffer }

            }

7.1.1.3.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.5, 6.1.3.1, 6.2.1 and TS 38.323 clause 5.6. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.5]

The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.

RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-Delay;

-
logicalChannelSR-DelayTimer;

-
logicalChannelGroup.

Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.

The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].

A BSR shall be triggered if any of the following events occur:

-
the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either

-
the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as 'Regular BSR';

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';

-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';

-
periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-Delay is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the BSR is to be transmitted:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

For Padding BSR:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be transmitted:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR;

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one BSR in one MAC PDU. Padding BSR shall not be included when the MAC PDU contains a Regular or Periodic BSR.

[TS 38.322, clause 6.1.3.1]

Buffer Status Report (BSR) MAC CEs consist of either:

-
Short BSR format (fixed size); or

-
Long BSR format (variable size); or

-
Short Truncated BSR format (fixed size); or

-
Long Truncated BSR format (variable size).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in Table 6.2.1-2.

The fields in the BSR MAC CE are defined as follows:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits;

-
LCGi: For the Long BSR format, this field indicates the presence of the Buffer Size field for the logical channel group i. The LCGi field set to "1" indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to "0" indicates that the Buffer Size field for the logical channel group i is not reported. For the Long Truncated BSR format, this field indicates whether logical channel group i has data available. The LCGi field set to "1" indicates that logical channel group i has data available. The LCGi field set to "0" indicates that logical channel group i does not have data available;

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Long Truncated BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.

NOTE:
The number of the Buffer Size fields in the Long Truncated BSR format can be zero.
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Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE
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Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE

Table 6.1.3.1-1: Buffer size levels (in bytes) for 5-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	8
	≤ 102
	16
	≤ 1446
	24
	≤ 20516

	1
	≤ 10
	9
	≤ 142
	17
	≤ 2014
	25
	≤ 28581

	2
	≤ 14
	10
	≤ 198
	18
	≤ 2806
	26
	≤ 39818

	3
	≤ 20
	11
	≤ 276
	19
	≤ 3909
	27
	≤ 55474

	4
	≤ 28
	12
	≤ 384
	20
	≤ 5446
	28
	≤ 77284

	5
	≤ 38
	13
	≤ 535
	21
	≤ 7587
	29
	≤ 107669

	6
	≤ 53
	14
	≤ 745
	22
	≤ 10570
	30
	≤ 150000

	7
	≤ 74
	15
	≤ 1038
	23
	≤ 14726
	31
	> 150000


Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	64
	≤ 526
	128
	≤ 29431
	192
	≤ 1647644

	1
	≤ 10
	65
	≤ 560
	129
	≤ 31342
	193
	≤ 1754595

	2
	≤ 11
	66
	≤ 597
	130
	≤ 33376
	194
	≤ 1868488

	3
	≤ 12
	67
	≤ 635
	131
	≤ 35543
	195
	≤ 1989774

	4
	≤ 13
	68
	≤ 677
	132
	≤ 37850
	196
	≤ 2118933

	5
	≤ 13
	69
	≤ 720
	133
	≤ 40307
	197
	≤ 2256475

	6
	≤ 14
	70
	≤ 767
	134
	≤ 42923
	198
	≤ 2402946

	7
	≤ 15
	71
	≤ 817
	135
	≤ 45709
	199
	≤ 2558924

	8
	≤ 16
	72
	≤ 870
	136
	≤ 48676
	200
	≤ 2725027

	9
	≤ 17
	73
	≤ 926
	137
	≤ 51836
	201
	≤ 2901912

	10
	≤ 18
	74
	≤ 987
	138
	≤ 55200
	202
	≤ 3090279

	11
	≤ 19
	75
	≤ 1051
	139
	≤ 58784
	203
	≤ 3290873

	12
	≤ 20
	76
	≤ 1119
	140
	≤ 62599
	204
	≤ 3504487

	13
	≤ 22
	77
	≤ 1191
	141
	≤ 66663
	205
	≤ 3731968

	14
	≤ 23
	78
	≤ 1269
	142
	≤ 70990
	206
	≤ 3974215

	15
	≤ 25
	79
	≤ 1351
	143
	≤ 75598
	207
	≤ 4232186

	16
	≤ 26
	80
	≤ 1439
	144
	≤ 80505
	208
	≤ 4506902

	17
	≤ 28
	81
	≤ 1532
	145
	≤ 85730
	209
	≤ 4799451

	18
	≤ 30
	82
	≤ 1631
	146
	≤ 91295
	210
	≤ 5110989

	19
	≤ 32
	83
	≤ 1737
	147
	≤ 97221
	211
	≤ 5442750

	20
	≤ 34
	84
	≤ 1850
	148
	≤ 103532
	212
	≤ 5796046

	21
	≤ 36
	85
	≤ 1970
	149
	≤ 110252
	213
	≤ 6172275

	22
	≤ 38
	86
	≤ 2098
	150
	≤ 117409
	214
	≤ 6572925

	23
	≤ 40
	87
	≤ 2234
	151
	≤ 125030
	215
	≤ 6999582

	24
	≤ 43
	88
	≤ 2379
	152
	≤ 133146
	216
	≤ 7453933

	25
	≤ 46
	89
	≤ 2533
	153
	≤ 141789
	217
	≤ 7937777

	26
	≤ 49
	90
	≤ 2698
	154
	≤ 150992
	218
	≤ 8453028

	27
	≤ 52
	91
	≤ 2873
	155
	≤ 160793
	219
	≤ 9001725

	28
	≤ 55
	92
	≤ 3059
	156
	≤ 171231
	220
	≤ 9586039

	29
	≤ 59
	93
	≤ 3258
	157
	≤ 182345
	221
	≤ 10208280

	30
	≤ 62
	94
	≤ 3469
	158
	≤ 194182
	222
	≤ 10870913

	31
	≤ 66
	95
	≤ 3694
	159
	≤ 206786
	223
	≤ 11576557

	32
	≤ 71
	96
	≤ 3934
	160
	≤ 220209
	224
	≤ 12328006

	33
	≤ 75
	97
	≤ 4189
	161
	≤ 234503
	225
	≤ 13128233

	34
	≤ 80
	98
	≤ 4461
	162
	≤ 249725
	226
	≤ 13980403

	35
	≤ 85
	99
	≤ 4751
	163
	≤ 265935
	227
	≤ 14887889

	36
	≤ 91
	100
	≤ 5059
	164
	≤ 283197
	228
	≤ 15854280

	37
	≤ 97
	101
	≤ 5387
	165
	≤ 301579
	229
	≤ 16883401

	38
	≤ 103
	102
	≤ 5737
	166
	≤ 321155
	230
	≤ 17979324

	39
	≤ 110
	103
	≤ 6109
	167
	≤ 342002
	231
	≤ 19146385

	40
	≤ 117
	104
	≤ 6506
	168
	≤ 364202
	232
	≤ 20389201

	41
	≤ 124
	105
	≤ 6928
	169
	≤ 387842
	233
	≤ 21712690

	42
	≤ 132
	106
	≤ 7378
	170
	≤ 413018
	234
	≤ 23122088

	43
	≤ 141
	107
	≤ 7857
	171
	≤ 439827
	235
	≤ 24622972

	44
	≤ 150
	108
	≤ 8367
	172
	≤ 468377
	236
	≤ 26221280

	45
	≤ 160
	109
	≤ 8910
	173
	≤ 498780
	237
	≤ 27923336

	46
	≤ 170
	110
	≤ 9488
	174
	≤ 531156
	238
	≤ 29735875

	47
	≤ 181
	111
	≤ 10104
	175
	≤ 565634
	239
	≤ 31666069

	48
	≤ 193
	112
	≤ 10760
	176
	≤ 602350
	240
	≤ 33721553

	49
	≤ 205
	113
	≤ 11458
	177
	≤ 641449
	241
	≤ 35910462

	50
	≤ 218
	114
	≤ 12202
	178
	≤ 683087
	242
	≤ 38241455

	51
	≤ 233
	115
	≤ 12994
	179
	≤ 727427
	243
	≤ 40723756

	52
	≤ 248
	116
	≤ 13838
	180
	≤ 774645
	244
	≤ 43367187

	53
	≤ 264
	117
	≤ 14736
	181
	≤ 824928
	245
	≤ 46182206

	54
	≤ 281
	118
	≤ 15692
	182
	≤ 878475
	246
	≤ 49179951

	55
	≤ 299
	119
	≤ 16711
	183
	≤ 935498
	247
	≤ 52372284

	56
	≤ 318
	120
	≤ 17795
	184
	≤ 996222
	248
	≤ 55771835

	57
	≤ 339
	121
	≤ 18951
	185
	≤ 1060888
	249
	≤ 59392055

	58
	≤ 361
	122
	≤ 20181
	186
	≤ 1129752
	250
	≤ 63247269

	59
	≤ 384
	123
	≤ 21491
	187
	≤ 1203085
	251
	≤ 67352729

	60
	≤ 409
	124
	≤ 22885
	188
	≤ 1281179
	252
	≤ 71724679

	61
	≤ 436
	125
	≤ 24371
	189
	≤ 1364342
	253
	≤ 76380419

	62
	≤ 464
	126
	≤ 25953
	190
	≤ 1452903
	254
	≤ 81338368

	63
	≤ 494
	127
	≤ 27638
	191
	≤ 1547213
	255
	> 81338368


[TS 38.321, clause 6.2.1]

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding


[TS 38.323, clause 5.6]

For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:

-
the PDCP SDUs for which no PDCP Data PDUs have been constructed;

-
the PDCP Data PDUs that have not been submitted to lower layers;

-
the PDCP Control PDUs;

-
for AM DRBs, the PDCP SDUs to be retransmitted according to subclause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to subclause 5.5.

7.1.1.3.4.3
Test description

7.1.1.3.4.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 with the exception of 3 AM SN terminated SCG bearers configured according to Table 7.1.1.3.4.3.1-1.

Table 7.1.1.3.4.3.1-1: Logical Channel Configuration Settings

	Parameter
	Value DRB1
	Value DRB2
	Value DRB3

	LogicalChannel-Identity
	4
	5
	6

	Priority
	8
	7
	6

	prioritizedBitRate
	0 kB/s
	0 kB/s
	0 kB/s

	logicalChannelGroup
	2 (LCG ID#2)
	2 (LCG ID#2)
	1 (LCG ID#1)


7.1.1.3.4.3.2
Test procedure sequence

Table 7.1.1.3.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing two RLC SDUs of size 12 bytes on LC 4
	<--
	MAC PDU (2 RLC SDUs on LC 4)
	-
	-

	3
	SS allocates an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	4
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘2’ and ‘Buffer size’ field set to value ‘4’ or bigger? (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘2’, Buffer Size=’4’ or bigger))
	2,5
	P

	5
	Wait for retxBSR-Timer expiry on UE side. 
	-
	-
	-
	-

	6
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	7
	The SS respond to the scheduling request in step 6 by an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	8
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘2’ and ‘Buffer size’ field set to value ‘4’ or bigger? (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘2’, Buffer Size=’4’ or bigger))
	4,5
	P

	9
	The SS transmits a MAC PDU containing one RLC SDUs of size 12 bytes on LC 5
	<--
	MAC PDU (1 RLC SDUs on LC 5)
	-
	-

	10
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	11
	The SS respond to the scheduling request in step 10 by an UL Grant of 32 bits. (Note 1)
	<--
	(UL Grant, 32 bits)
	-
	-

	12
	Check: Does the UE transmit a Short BSR with ‘LCG ID’ field set to ‘2’ and ‘Buffer size#1’ field set to value ‘5’ or bigger?  (Note 2)
	-->
	MAC PDU (MAC Short BSR (LCG ID=‘2’, Buffer Size=’5’ or bigger))
	3,5
	P

	13
	The SS transmits a MAC PDU containing two RLC SDUs of size 8 bytes on LC 6
	<--
	MAC PDU (2 RLC SDUs on LC 6)
	-
	-

	14
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	15
	The SS respond to the scheduling request in step 14 by one UL Grant of 40 bits. (Note 1)
	<--
	(UL Grant, 40 bits)
	-
	-

	16
	Check: Does the UE transmit a Long BSR with ‘Buffer size#1’ field set to value ‘3’, ‘Buffer size#2’ field set to value ‘21’ or bigger? (Note 3)
	-->
	MAC PDU (MAC Long BSR (Buffer size#1=’8’ or bigger, Buffer size#2=’21’ or bigger)
	1,5
	P

	17
	Wait for retxBSR-Timer expiry on the UE side.
	-
	
	-
	-

	18
	Check: Does the UE transmit a scheduling request?
	-->
	(SR)
	6
	P

	19
	SS allocates an UL Grant of 576 bits. (Note 4) 
	<--
	(UL Grant, 576 bits)
	-
	-

	20
	Check: Does the UE transmit a MAC PDU including five RLC SDUs and not including any BSR? (Note 5)
	-->
	MAC PDU (16 Byte 2 MAC sub PDU from LC 4, 16 Byte 1 MAC sub PDU from LC 5 and 01 Byte 2 MAC Sub PDU from LC 6)
	7
	P

	21
	SS transmits an RLC STATUS PDU to acknowledge correctly received data(LCID=’000100’)
	<--
	RLC STATUS PDU (ACK_SN=2)
	-
	-

	22
	SS transmits an RLC STATUS PDU to acknowledge correctly received data(LCID=’000101’)
	<--
	RLC STATUS PDU (ACK_SN=1)
	-
	-

	23
	SS transmits an RLC STATUS PDU to acknowledge correctly received data(LCID=’000110’)
	<--
	RLC STATUS PDU (ACK_SN=2)
	-
	-

	24
	The SS  transmits a MAC PDU containing two MAC SDUs, the first containing a 8 byte RLC SDU with LCID set to 4  and the second containing a 7 byte RLC SDU with LCID set to 6.
	<--
	MAC PDU 
	-
	-

	25
	The UE sends Scheduling Request
	-->
	(SR)
	-
	-

	26
	The SS transmits an uplink grant of size 256 bits. (Note 6)
	<--
	(UL grant)
	-
	-

	27
	Check: Does the UE return a MAC PDU of length 256 bits including 2 RLC SDUs, Padding and Short BSR or LongBSR with Buffer size(s) set to ‘0’? (Note 5)
	-->
	MAC PDU (12 Byte MAC Sub PDU from LC 4 and 11 Byte MAC Sub PDU from LC 6 and 5 Byte MAC Sub PDU containing Long BSR and 4 Byte MAC Sub PDU containing Padding)

Or

MAC PDU (12 Byte MAC Sub PDU from LC 4 and 11 Byte MAC Sub PDU from LC 6 and 2 Byte MAC Sub PDU containing short BSR and 7 Byte MAC Sub PDU containing Padding)
	8
	P

	28
	SS transmits an RLC STATUS PDU to acknowledge correctly received data(LCID=’000100’)
	<--
	RLC STATUS PDU (ACK_SN=3)
	-
	-

	29
	SS transmits an RLC STATUS PDU to acknowledge correctly received data(LCID=’000110’)
	<--
	RLC STATUS PDU (ACK_SN=3)
	-
	-

	Note 1:
40 bits enables UE to transmit a MAC PDU with a 1 byte MAC BSR header and a Short BSR (1 bytes) or a 2 byte MAC BSR header and a Long BSR (3 byte with 2 LCG configured).

Note 2:
UE triggers a Short BSR of type "Regular BSR" to report buffer status for one LCG for that TTI. The UE should not send any of the received RLC SDUs (segmented) due to Regular BSR has higher priority than U-plane logical channels.

Note 3:
UE triggers and transmit a Long BSR of type "Regular BSR". The UL grant would be enough for UE to transmit one RLC SDU as received in step 8, but Regular BSR has higher priority than U-plane logical channels.

Note 4:
The UE has 48 bytes of RLC SDU data (received in steps 2, 9 and 13) in the transmission buffer. 544 bits enables UE to transmit user data in MAC PDU 2 RLC SDU of 12 byte on LC 4, each 2 Byte RLC Header and 2 Byte MAC Header resulting in 2 MAC Sub PDU of 16 Bytes Each. Similarly one 16 Byte MAC Sub PDU for 12 Byte RLC SDU on LC 5. Two 8 Byte RLC SDUs on LC 6 with 2 Byte RLC header each and 2 Byte MAC header each, will result in 2 MAC sub PDUs of 10 bytes each. Total comes to 16+16+16+12+12 =72 Bytes.

Note 5:
The MAC SDUs for the different logical channels may be in any order in the MAC PDU.

Note 6:
UL grant of 256 bits (LRBs & IMCS as per 38.523-3[3] annex B) is chosen to enable UE to transmit two MAC SDUs of size 10 and 9 bytes in a MAC PDU (8 bytes RLC SDU + 2 bytes AMD PDU header  +2 Byte MAC sub Header + 7 bytes RLC SDU+ 2 bytes AMD PDU header+2 Byte MAC sub Header + 2 Byte Long BSR MAC Sub Header + 3 Byte Long BSR + 4 Byte MAC Padding Sub PDU) or (8 bytes RLC SDU + 2 bytes AMD PDU header  +2 Byte MAC sub Header + 7 bytes RLC SDU+ 2 bytes AMD PDU header+2 Byte MAC sub Header + 1 Byte Short BSR MAC Sub Header + 1 Byte Short BSR +  7 Byte MAC Padding Sub PDU) = 32 Bytes


7.1.1.3.4.3.3
Specific message contents

None
7.1.1.3.5
Correct handling of MAC control information / Buffer Status / UL resources are allocated / Padding BSR

7.1.1.3.5.1
Test Purpose (TP)

(1)
with { UE in RRC_CONNECTED state }

ensure that {

  when { UE transmits a MAC PDU and the number of padding bits is equal to the size of a Short BSR plus its subheader and the UE has available data for transmission from more than one LCG in the TTI where the BSR is transmitted }

    then { UE reports a Truncated short BSR of the LCG with the highest priority logical channel with data available for transmission }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE transmits a MAC PDU and the number of padding bits is larger than the size of a Short BSR plus its subheader but smaller than the size of a Long BSR plus its subheader and the UE has available data for transmission from more than one LCG in the TTI where the BSR is transmitted }

    then { UE reports a Truncated long BSR }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE transmits a MAC PDU and the number of padding bits is equal to or larger than the size of a Short BSR plus its subheader but smaller than the size of a Long BSR plus its subheader and the UE has available data for transmission from only one LCG in the TTI where the BSR is transmitted }

    then { UE reports a Short BSR }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE transmits a MAC PDU and the number of padding bits is equal to or larger than the size of a Long BSR plus its subheader }

    then { UE reports a long BSR }

            }

7.1.1.3.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.5,  6.1.3.1 and 6.2.1. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.5]

The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.

RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-Delay;

-
logicalChannelSR-DelayTimer;

-
logicalChannelGroup.

Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.

The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].

A BSR shall be triggered if any of the following events occur:

-
the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either

-
the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as 'Regular BSR';

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';

-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';

-
periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-Delay is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the BSR is to be transmitted:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

For Padding BSR:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be transmitted:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR;

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one BSR in one MAC PDU. Padding BSR shall not be included when the MAC PDU contains a Regular or Periodic BSR.

[TS 38.322, clause 6.1.3.1]

Buffer Status Report (BSR) MAC CEs consist of either:

-
Short BSR format (fixed size); or

-
Long BSR format (variable size); or

-
Short Truncated BSR format (fixed size); or

-
Long Truncated BSR format (variable size).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in Table 6.2.1-2.

The fields in the BSR MAC CE are defined as follows:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits;

-
LCGi: For the Long BSR format, this field indicates the presence of the Buffer Size field for the logical channel group i. The LCGi field set to "1" indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to "0" indicates that the Buffer Size field for the logical channel group i is not reported. For the Long Truncated BSR format, this field indicates whether logical channel group i has data available. The LCGi field set to "1" indicates that logical channel group i has data available. The LCGi field set to "0" indicates that logical channel group i does not have data available;

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Long Truncated BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.

NOTE:
The number of the Buffer Size fields in the Long Truncated BSR format can be zero.
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Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE
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Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE

Table 6.1.3.1-1: Buffer size levels (in bytes) for 5-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	8
	≤ 102
	16
	≤ 1446
	24
	≤ 20516

	1
	≤ 10
	9
	≤ 142
	17
	≤ 2014
	25
	≤ 28581

	2
	≤ 14
	10
	≤ 198
	18
	≤ 2806
	26
	≤ 39818

	3
	≤ 20
	11
	≤ 276
	19
	≤ 3909
	27
	≤ 55474

	4
	≤ 28
	12
	≤ 384
	20
	≤ 5446
	28
	≤ 77284

	5
	≤ 38
	13
	≤ 535
	21
	≤ 7587
	29
	≤ 107669

	6
	≤ 53
	14
	≤ 745
	22
	≤ 10570
	30
	≤ 150000

	7
	≤ 74
	15
	≤ 1038
	23
	≤ 14726
	31
	> 150000


Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	64
	≤ 526
	128
	≤ 29431
	192
	≤ 1647644

	1
	≤ 10
	65
	≤ 560
	129
	≤ 31342
	193
	≤ 1754595

	2
	≤ 11
	66
	≤ 597
	130
	≤ 33376
	194
	≤ 1868488

	3
	≤ 12
	67
	≤ 635
	131
	≤ 35543
	195
	≤ 1989774

	4
	≤ 13
	68
	≤ 677
	132
	≤ 37850
	196
	≤ 2118933

	5
	≤ 13
	69
	≤ 720
	133
	≤ 40307
	197
	≤ 2256475

	6
	≤ 14
	70
	≤ 767
	134
	≤ 42923
	198
	≤ 2402946

	7
	≤ 15
	71
	≤ 817
	135
	≤ 45709
	199
	≤ 2558924

	8
	≤ 16
	72
	≤ 870
	136
	≤ 48676
	200
	≤ 2725027

	9
	≤ 17
	73
	≤ 926
	137
	≤ 51836
	201
	≤ 2901912

	10
	≤ 18
	74
	≤ 987
	138
	≤ 55200
	202
	≤ 3090279

	11
	≤ 19
	75
	≤ 1051
	139
	≤ 58784
	203
	≤ 3290873

	12
	≤ 20
	76
	≤ 1119
	140
	≤ 62599
	204
	≤ 3504487

	13
	≤ 22
	77
	≤ 1191
	141
	≤ 66663
	205
	≤ 3731968

	14
	≤ 23
	78
	≤ 1269
	142
	≤ 70990
	206
	≤ 3974215

	15
	≤ 25
	79
	≤ 1351
	143
	≤ 75598
	207
	≤ 4232186

	16
	≤ 26
	80
	≤ 1439
	144
	≤ 80505
	208
	≤ 4506902

	17
	≤ 28
	81
	≤ 1532
	145
	≤ 85730
	209
	≤ 4799451

	18
	≤ 30
	82
	≤ 1631
	146
	≤ 91295
	210
	≤ 5110989

	19
	≤ 32
	83
	≤ 1737
	147
	≤ 97221
	211
	≤ 5442750

	20
	≤ 34
	84
	≤ 1850
	148
	≤ 103532
	212
	≤ 5796046

	21
	≤ 36
	85
	≤ 1970
	149
	≤ 110252
	213
	≤ 6172275

	22
	≤ 38
	86
	≤ 2098
	150
	≤ 117409
	214
	≤ 6572925

	23
	≤ 40
	87
	≤ 2234
	151
	≤ 125030
	215
	≤ 6999582

	24
	≤ 43
	88
	≤ 2379
	152
	≤ 133146
	216
	≤ 7453933

	25
	≤ 46
	89
	≤ 2533
	153
	≤ 141789
	217
	≤ 7937777

	26
	≤ 49
	90
	≤ 2698
	154
	≤ 150992
	218
	≤ 8453028

	27
	≤ 52
	91
	≤ 2873
	155
	≤ 160793
	219
	≤ 9001725

	28
	≤ 55
	92
	≤ 3059
	156
	≤ 171231
	220
	≤ 9586039

	29
	≤ 59
	93
	≤ 3258
	157
	≤ 182345
	221
	≤ 10208280

	30
	≤ 62
	94
	≤ 3469
	158
	≤ 194182
	222
	≤ 10870913

	31
	≤ 66
	95
	≤ 3694
	159
	≤ 206786
	223
	≤ 11576557

	32
	≤ 71
	96
	≤ 3934
	160
	≤ 220209
	224
	≤ 12328006

	33
	≤ 75
	97
	≤ 4189
	161
	≤ 234503
	225
	≤ 13128233

	34
	≤ 80
	98
	≤ 4461
	162
	≤ 249725
	226
	≤ 13980403

	35
	≤ 85
	99
	≤ 4751
	163
	≤ 265935
	227
	≤ 14887889

	36
	≤ 91
	100
	≤ 5059
	164
	≤ 283197
	228
	≤ 15854280

	37
	≤ 97
	101
	≤ 5387
	165
	≤ 301579
	229
	≤ 16883401

	38
	≤ 103
	102
	≤ 5737
	166
	≤ 321155
	230
	≤ 17979324

	39
	≤ 110
	103
	≤ 6109
	167
	≤ 342002
	231
	≤ 19146385

	40
	≤ 117
	104
	≤ 6506
	168
	≤ 364202
	232
	≤ 20389201

	41
	≤ 124
	105
	≤ 6928
	169
	≤ 387842
	233
	≤ 21712690

	42
	≤ 132
	106
	≤ 7378
	170
	≤ 413018
	234
	≤ 23122088

	43
	≤ 141
	107
	≤ 7857
	171
	≤ 439827
	235
	≤ 24622972

	44
	≤ 150
	108
	≤ 8367
	172
	≤ 468377
	236
	≤ 26221280

	45
	≤ 160
	109
	≤ 8910
	173
	≤ 498780
	237
	≤ 27923336

	46
	≤ 170
	110
	≤ 9488
	174
	≤ 531156
	238
	≤ 29735875

	47
	≤ 181
	111
	≤ 10104
	175
	≤ 565634
	239
	≤ 31666069

	48
	≤ 193
	112
	≤ 10760
	176
	≤ 602350
	240
	≤ 33721553

	49
	≤ 205
	113
	≤ 11458
	177
	≤ 641449
	241
	≤ 35910462

	50
	≤ 218
	114
	≤ 12202
	178
	≤ 683087
	242
	≤ 38241455

	51
	≤ 233
	115
	≤ 12994
	179
	≤ 727427
	243
	≤ 40723756

	52
	≤ 248
	116
	≤ 13838
	180
	≤ 774645
	244
	≤ 43367187

	53
	≤ 264
	117
	≤ 14736
	181
	≤ 824928
	245
	≤ 46182206

	54
	≤ 281
	118
	≤ 15692
	182
	≤ 878475
	246
	≤ 49179951

	55
	≤ 299
	119
	≤ 16711
	183
	≤ 935498
	247
	≤ 52372284

	56
	≤ 318
	120
	≤ 17795
	184
	≤ 996222
	248
	≤ 55771835

	57
	≤ 339
	121
	≤ 18951
	185
	≤ 1060888
	249
	≤ 59392055

	58
	≤ 361
	122
	≤ 20181
	186
	≤ 1129752
	250
	≤ 63247269

	59
	≤ 384
	123
	≤ 21491
	187
	≤ 1203085
	251
	≤ 67352729

	60
	≤ 409
	124
	≤ 22885
	188
	≤ 1281179
	252
	≤ 71724679

	61
	≤ 436
	125
	≤ 24371
	189
	≤ 1364342
	253
	≤ 76380419

	62
	≤ 464
	126
	≤ 25953
	190
	≤ 1452903
	254
	≤ 81338368

	63
	≤ 494
	127
	≤ 27638
	191
	≤ 1547213
	255
	> 81338368


[TS 38.321, clause 6.2.1]

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding


7.1.1.3.5.3
Test description

7.1.1.3.5.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 with the exception of 2 AM SN terminated SCG bearers configured according to Table 7.1.1.3.5.3.1-1.

Table 7.1.1.3.5.3.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	4
	5

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#2)
	1 (LCG ID#1)


7.1.1.3.5.3.2
Test procedure sequence

Table 7.1.1.3.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Step 2 shall be repeated for 3 times
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes on logical channel 5. 
	<--
	MAC PDU (RLC SDU on LC 5)
	-
	-

	3
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes on logical channel 4. 
	<--
	MAC PDU (RLC SDU on LC 4)
	-
	-

	4
	UE transmits a Scheduling Request on PUCCH.
	-->
	(SR)
	-
	-

	5
	The SS sends an uplink grant of size 40 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	6
	The UE transmit a Long BSR report.
	-->
	MAC PDU (Long BSR header (LCID=’ 111110’), Long BSR)
	-
	-

	7
	The SS sends an uplink grant of size 128 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	8
	Check: Does UE transmit a MAC PDU containing an RLC SDU and a short truncated BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 1 (‘LCG ID’ field set to ‘01’)?
	-->
	MAC PDU (MAC sub PDU for  RLC PDU, short truncated BSR header (LCID=’ 111011’),  short truncatedBSR(LCG ID =’01’, Buffer size>’0’),)
	1
	P

	9
	The SS sends an uplink grant of size 136 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	10
	Check: Does UE transmit a MAC PDU containing an RLC SDU and a long truncated BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 1 (‘LCG ID’ field set to ‘01’)?
	-->
	MAC PDU (MAC sub PDU for  RLC PDU, long truncated BSR header (LCID=’ 111100’),  long truncatedBSR(LCG ID =’01’, Buffer size>’0’),)
	2
	P

	11
	The SS sends an uplink grant of size 136 bits.
(Note 4)
	<--
	(UL grant)
	-
	-

	12
	Check: Does UE transmit a MAC PDU containing an RLC SDU and with a Short BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 2 (‘LCG ID’ field =’10’)?
	-->
	MAC PDU (Short BSR header(LCID=’11101’), Short BSR(LCG ID =’10’,Buffer size>’0’), RLC SDU)
	3
	P

	13
	 The SS sends an uplink grant of size 152 bits. (Note 5)
	<--
	(UL grant)
	-
	-

	14
	Check: Does UE transmit a MAC PDU containing a RLC SDU and a Long BSR?
	-->
	MAC PDU (Long BSR header (LCID=’11110’), Long BSR), RLC SDU)
	4
	P

	Note 1:
40 bits (LRBs & IMCS as per 38.523-3[3] annex B) enables UE to transmit a MAC PDU with a MAC BSR header (1 byte) and a Short BSR (1 bytes) or a MAC BSR header (2 byte)a Long BSR (3 byte when 2 LCG configured).
Note 2:
UE triggers a truncated Short BSR of type "Padding BSR" to report buffer status for one LCG for that TTI.   (2 Byte MAC Data sub PDU header + 12 Byte MAC SDU + 1 Byte Short truncated BSR sub header + 1 Byte short truncated BSR)

Note 3:
UE triggers a truncated Long BSR of type "Padding BSR" to report buffer status for one LCG for that TTI. (2 Byte MAC Data sub PDU header + 12 Byte MAC SDU + 1 Byte Short truncated BSR sub header + 2 Byte long truncated BSR)

Note 4:
UE triggers a Short BSR of type "Padding BSR" to report buffer status for one LCG for that TTI.   (2 Byte MAC Data sub PDU header + 12 Byte MAC SDU + 1 Byte Short BSR sub header + 1 Byte short  BSR)

Note 5:
UE triggers a long BSR of type "Padding BSR" to report buffer status for one LCG for that TTI.   (2 Byte MAC Data sub PDU header + 12 Byte MAC SDU + 2 Byte long BSR sub header + 3 Byte long BSR)


7.1.1.3.5.3.3
Specific message contents

None
7.1.1.3.6
Correct handling of MAC control information / Buffer status / Periodic BSR timer expires

7.1.1.3.6.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { periodicBSR-Timer expires and more than one LCG has buffered data }

    then { UE triggers a Periodic BSR and reports Long BSR and restarts the periodicBSR-Timer }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { periodicBSR-Timer expires and one LCG has buffered data }

    then { UE triggers a Periodic BSR and reports Short BSR and restarts the periodicBSR-Timer }

            }

7.1.1.3.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clauses 5.4.5,  6.1.3.1 and 6.2.1. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.5]

The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.

RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-Delay;

-
logicalChannelSR-DelayTimer;

-
logicalChannelGroup.

Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.

The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].

A BSR shall be triggered if any of the following events occur:

-
the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either

-
the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as 'Regular BSR';

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';

-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';

-
periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-Delay is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the BSR is to be transmitted:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

For Padding BSR:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be transmitted:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR;

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if an uplink grant is not a configured grant; or
3>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

4>
trigger a Scheduling Request.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one BSR in one MAC PDU. Padding BSR shall not be included when the MAC PDU contains a Regular or Periodic BSR.

[TS 38.322, clause 6.1.3.1]

Buffer Status Report (BSR) MAC CEs consist of either:

-
Short BSR format (fixed size); or

-
Long BSR format (variable size); or

-
Short Truncated BSR format (fixed size); or

-
Long Truncated BSR format (variable size).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in Table 6.2.1-2.

The fields in the BSR MAC CE are defined as follows:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits;

-
LCGi: For the Long BSR format, this field indicates the presence of the Buffer Size field for the logical channel group i. The LCGi field set to "1" indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to "0" indicates that the Buffer Size field for the logical channel group i is not reported. For the Long Truncated BSR format, this field indicates whether logical channel group i has data available. The LCGi field set to "1" indicates that logical channel group i has data available. The LCGi field set to "0" indicates that logical channel group i does not have data available;

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Long Truncated BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.

NOTE:
The number of the Buffer Size fields in the Long Truncated BSR format can be zero.
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Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE
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Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE

Table 6.1.3.1-1: Buffer size levels (in bytes) for 5-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	8
	≤ 102
	16
	≤ 1446
	24
	≤ 20516

	1
	≤ 10
	9
	≤ 142
	17
	≤ 2014
	25
	≤ 28581

	2
	≤ 14
	10
	≤ 198
	18
	≤ 2806
	26
	≤ 39818

	3
	≤ 20
	11
	≤ 276
	19
	≤ 3909
	27
	≤ 55474

	4
	≤ 28
	12
	≤ 384
	20
	≤ 5446
	28
	≤ 77284

	5
	≤ 38
	13
	≤ 535
	21
	≤ 7587
	29
	≤ 107669

	6
	≤ 53
	14
	≤ 745
	22
	≤ 10570
	30
	≤ 150000

	7
	≤ 74
	15
	≤ 1038
	23
	≤ 14726
	31
	> 150000


Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field

	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	64
	≤ 526
	128
	≤ 29431
	192
	≤ 1647644

	1
	≤ 10
	65
	≤ 560
	129
	≤ 31342
	193
	≤ 1754595

	2
	≤ 11
	66
	≤ 597
	130
	≤ 33376
	194
	≤ 1868488

	3
	≤ 12
	67
	≤ 635
	131
	≤ 35543
	195
	≤ 1989774

	4
	≤ 13
	68
	≤ 677
	132
	≤ 37850
	196
	≤ 2118933

	5
	≤ 13
	69
	≤ 720
	133
	≤ 40307
	197
	≤ 2256475

	6
	≤ 14
	70
	≤ 767
	134
	≤ 42923
	198
	≤ 2402946

	7
	≤ 15
	71
	≤ 817
	135
	≤ 45709
	199
	≤ 2558924

	8
	≤ 16
	72
	≤ 870
	136
	≤ 48676
	200
	≤ 2725027

	9
	≤ 17
	73
	≤ 926
	137
	≤ 51836
	201
	≤ 2901912

	10
	≤ 18
	74
	≤ 987
	138
	≤ 55200
	202
	≤ 3090279

	11
	≤ 19
	75
	≤ 1051
	139
	≤ 58784
	203
	≤ 3290873

	12
	≤ 20
	76
	≤ 1119
	140
	≤ 62599
	204
	≤ 3504487

	13
	≤ 22
	77
	≤ 1191
	141
	≤ 66663
	205
	≤ 3731968

	14
	≤ 23
	78
	≤ 1269
	142
	≤ 70990
	206
	≤ 3974215

	15
	≤ 25
	79
	≤ 1351
	143
	≤ 75598
	207
	≤ 4232186

	16
	≤ 26
	80
	≤ 1439
	144
	≤ 80505
	208
	≤ 4506902

	17
	≤ 28
	81
	≤ 1532
	145
	≤ 85730
	209
	≤ 4799451

	18
	≤ 30
	82
	≤ 1631
	146
	≤ 91295
	210
	≤ 5110989

	19
	≤ 32
	83
	≤ 1737
	147
	≤ 97221
	211
	≤ 5442750

	20
	≤ 34
	84
	≤ 1850
	148
	≤ 103532
	212
	≤ 5796046

	21
	≤ 36
	85
	≤ 1970
	149
	≤ 110252
	213
	≤ 6172275

	22
	≤ 38
	86
	≤ 2098
	150
	≤ 117409
	214
	≤ 6572925

	23
	≤ 40
	87
	≤ 2234
	151
	≤ 125030
	215
	≤ 6999582

	24
	≤ 43
	88
	≤ 2379
	152
	≤ 133146
	216
	≤ 7453933

	25
	≤ 46
	89
	≤ 2533
	153
	≤ 141789
	217
	≤ 7937777

	26
	≤ 49
	90
	≤ 2698
	154
	≤ 150992
	218
	≤ 8453028

	27
	≤ 52
	91
	≤ 2873
	155
	≤ 160793
	219
	≤ 9001725

	28
	≤ 55
	92
	≤ 3059
	156
	≤ 171231
	220
	≤ 9586039

	29
	≤ 59
	93
	≤ 3258
	157
	≤ 182345
	221
	≤ 10208280

	30
	≤ 62
	94
	≤ 3469
	158
	≤ 194182
	222
	≤ 10870913

	31
	≤ 66
	95
	≤ 3694
	159
	≤ 206786
	223
	≤ 11576557

	32
	≤ 71
	96
	≤ 3934
	160
	≤ 220209
	224
	≤ 12328006

	33
	≤ 75
	97
	≤ 4189
	161
	≤ 234503
	225
	≤ 13128233

	34
	≤ 80
	98
	≤ 4461
	162
	≤ 249725
	226
	≤ 13980403

	35
	≤ 85
	99
	≤ 4751
	163
	≤ 265935
	227
	≤ 14887889

	36
	≤ 91
	100
	≤ 5059
	164
	≤ 283197
	228
	≤ 15854280

	37
	≤ 97
	101
	≤ 5387
	165
	≤ 301579
	229
	≤ 16883401

	38
	≤ 103
	102
	≤ 5737
	166
	≤ 321155
	230
	≤ 17979324

	39
	≤ 110
	103
	≤ 6109
	167
	≤ 342002
	231
	≤ 19146385

	40
	≤ 117
	104
	≤ 6506
	168
	≤ 364202
	232
	≤ 20389201

	41
	≤ 124
	105
	≤ 6928
	169
	≤ 387842
	233
	≤ 21712690

	42
	≤ 132
	106
	≤ 7378
	170
	≤ 413018
	234
	≤ 23122088

	43
	≤ 141
	107
	≤ 7857
	171
	≤ 439827
	235
	≤ 24622972

	44
	≤ 150
	108
	≤ 8367
	172
	≤ 468377
	236
	≤ 26221280

	45
	≤ 160
	109
	≤ 8910
	173
	≤ 498780
	237
	≤ 27923336

	46
	≤ 170
	110
	≤ 9488
	174
	≤ 531156
	238
	≤ 29735875

	47
	≤ 181
	111
	≤ 10104
	175
	≤ 565634
	239
	≤ 31666069

	48
	≤ 193
	112
	≤ 10760
	176
	≤ 602350
	240
	≤ 33721553

	49
	≤ 205
	113
	≤ 11458
	177
	≤ 641449
	241
	≤ 35910462

	50
	≤ 218
	114
	≤ 12202
	178
	≤ 683087
	242
	≤ 38241455

	51
	≤ 233
	115
	≤ 12994
	179
	≤ 727427
	243
	≤ 40723756

	52
	≤ 248
	116
	≤ 13838
	180
	≤ 774645
	244
	≤ 43367187

	53
	≤ 264
	117
	≤ 14736
	181
	≤ 824928
	245
	≤ 46182206

	54
	≤ 281
	118
	≤ 15692
	182
	≤ 878475
	246
	≤ 49179951

	55
	≤ 299
	119
	≤ 16711
	183
	≤ 935498
	247
	≤ 52372284

	56
	≤ 318
	120
	≤ 17795
	184
	≤ 996222
	248
	≤ 55771835

	57
	≤ 339
	121
	≤ 18951
	185
	≤ 1060888
	249
	≤ 59392055

	58
	≤ 361
	122
	≤ 20181
	186
	≤ 1129752
	250
	≤ 63247269

	59
	≤ 384
	123
	≤ 21491
	187
	≤ 1203085
	251
	≤ 67352729

	60
	≤ 409
	124
	≤ 22885
	188
	≤ 1281179
	252
	≤ 71724679

	61
	≤ 436
	125
	≤ 24371
	189
	≤ 1364342
	253
	≤ 76380419

	62
	≤ 464
	126
	≤ 25953
	190
	≤ 1452903
	254
	≤ 81338368

	63
	≤ 494
	127
	≤ 27638
	191
	≤ 1547213
	255
	> 81338368


[TS 38.321, clause 6.2.1]

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding


7.1.1.3.6.3
Test description

7.1.1.3.6.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 with the exception of 2 SN terminated SCG bearers configured according to Table 7.1.1.3.6.3.1-1.

Table 7.1.1.3.6.3.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	4
	5

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#2)
	1 (LCG ID#1)


7.1.1.3.6.3.2
Test procedure sequence

Table 7.1.1.3.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU containing an RLC PDU on logical channel 4 (LCG ID 2), which contains 1 RLC SDU of size 14 bytes.
	<--
	MAC PDU (RLC PDU)
	
	

	3
	The SS sends an uplink grant of size 32 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	4
	The UE transmits a short BSR report and restarts periodicBSR-Timer
	-->
	MAC PDU ((LCID=’ 111101’, LCG ID='10', Buffer size index > 0)
	-
	-

	-
	EXCEPTION: Steps 5 to 7 shall be repeated two times (Note 2)
	-
	-
	-
	-

	5
	Wait for periodicBSR-Timer expiry.
	-
	-
	-
	-

	6
	The SS sends an uplink grant of size 32 bits
	-
	-
	-
	-

	7
	Check: Does UE transmit a MAC PDU containing a Short BSR with ‘LCG ID’ field set to ‘10’ (logicalChannelGroup 2) and Buffer Size Index > 0?
	-->
	MAC PDU (LCID=’111101’, LCG ID=’10’, Buffer Size index > 0)
	2
	P

	8
	The SS transmits a MAC PDU containing an RLC PDU on logical channel 5 (LCG ID 1), which contains 1 RLC SDU of size 14 bytes.
	<--
	MAC PDU (RLC PDU)
	-
	-

	9
	The SS sends an uplink grant of size 40 bits (Note 3)
	<--
	(UL grant)
	-
	-

	10
	The UE transmits a long BSR report with ‘Buffer size#1’ (LCG ID=1) and ‘Buffer size#2’ (LCG ID=2) fields set to value > ‘0’
	-->
	MAC PDU (( ‘Buffer size#1 index’ > 0, ‘Buffer size#2 index=’ >0’)
	-
	-

	-
	EXCEPTION: Step 11 to 13 shall be repeated twice. (Note 4)
	-
	-
	-
	-

	11
	Wait for periodicBSR-Timer expiry.
	-
	-
	-
	-

	12
	The SS sends an uplink grant of size 40 bits
	-
	-
	-
	-

	13
	Check: Does UE transmit a MAC PDU containing a Long BSR with ‘Buffer size#1’ (LCG ID=1) and ‘Buffer size#2’ (LCG ID=2) fields set to value > ‘0’? 
	-->
	MAC PDU
	1
	P

	14
	The SS transmits 1 UL grant of size 328 bits to enable the UE to loopback RLC SDU on LCG 4 and LCG 5.
	
	
	-
	-

	15
	The UE transmits MAC PDU containing the remaining RLC SDUs as sent by the SS in steps 2 and 8.
	-->
	MAC PDU
	-
	-

	Note 1:
SS transmits an UL grant of 32 bits(LRBs & IMCS as per 38.523-3[3] annex B) to allow UE to transmit a Regular BSR triggered by the new data received logicalChannelGroup 1 in step 2.
Note 2:
One short BSR due to first expiry of periodicBSR-Timer and one short BSR due to second expire of periodicBSR-Timer.

Note 3:
SS transmits an UL grant of 40 bits(LRBs & IMCS as per 38.523-3[3] annex B) to allow UE to transmit a Regular BSR triggered by the new data received on higher priority logicalChannelGroup 1 in step 8.

Note 4:
One long BSR due to expire of periodicBSR-Timer and one long BSR due to second expiry of periodicBSR-Timer. 


7.1.1.3.6.3.3
Specific message contents

None
<<< Start off Next change>>>
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 sent 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 sent 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 sent 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 sent 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)
	-
	-

	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
	-
	-

	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 is sufficiently small (240 bits, LRBs & IMCS as per 38.523-3[3] annex B) that UE transmits RLC SDU#2 in 3 UL RLC PDUs by segmenting.

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
<<< Start of Next Change>>>
7.1.2.3.6
AM RLC / Polling for status

7.1.2.3.6.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { last data in the UL buffer is being transmitted }

    then { UE transmits a Poll }

            }

(2)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { the t-PollRetransmit timer expires }

    then { UE transmits a Poll }

            }

(3)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { PDU_WITHOUT_POLL >= pollPDU }

    then { UE transmits a Poll }

            }

(4)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { BYTE_WITHOUT_POLL >= pollByte }

    then { UE transmits a Poll }

            }

7.1.2.3.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.3.3.2, 7.3 and 7.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 5.3.3.2]

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission such that the AMD PDU contains either a not previously transmitted RLC SDU or an RLC SDU segment containing not previously transmitted byte segment, the transmitting side of an AM RLC entity shall:

-
increment PDU_WITHOUT_POLL by one;

-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the AMD PDU;

-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte:

-
include a poll in the AMD PDU as described below.

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) after the transmission of the AMD PDU; or

-
if no new RLC SDU can be transmitted after the transmission of the AMD PDU (e.g. due to window stalling);
-
include a poll in the AMD PDU as described below.

NOTE:
Empty RLC buffer (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) should not lead to unnecessary polling when data awaits in the upper layer. Details are left up to UE implementation.

To include a poll in an AMD PDU, the transmitting side of an AM RLC entity shall:

-
set the P field of the AMD PDU to "1";

-
set PDU_WITHOUT_POLL to 0;

-
set BYTE_WITHOUT_POLL to 0.

After submitting an AMD PDU including a poll to lower layer and after incrementing of TX_Next if necessary, the transmitting side of an AM RLC entity shall:

-
set POLL_SN to TX_Next – 1;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit.

-
else:

-
restart t-PollRetransmit.

[TS 38.322, clause 5.3.3.4]

Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC SDU or RLC SDU segment awaiting acknowledgements); or

-
if no new RLC SDU or RLC SDU segment can be transmitted (e.g. due to window stalling):

-
consider the RLC SDU with SN = TX_Next – 1 for retransmission; or

-
consider any RLC SDU which has not been positively acknowledged for retransmission.

-
include a poll in an AMD PDU as described in section 5.3.3.2.

[TS 38.322, clause 7.3]

a) t-PollRetransmit

This timer is used by the transmitting side of an AM RLC entity in order to retransmit a poll (see sub clause 5.3.3).

[TS 38.322, clause 7.4]

b) pollPDU

This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollPDU PDUs (see subclause 5.3.3).

c) pollByte

This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollByte bytes (see subclause 5.3.3).
7.1.2.3.6.3
Test description

7.1.2.3.6.3.1
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 7.1.2.3.6.3.1-1.

Table 7.1.2.3.6.3.1-1: RLC parameters

	t-PollRetransmit
	ms400

	pollPDU
	p256

	pollByte
	kB25


7.1.2.3.6.3.2
Test procedure sequence

Table 7.1.2.3.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	During the whole test sequence, the SS should not allocate UL grants unless when explicitly stated so in the procedure.
	-
	-
	-
	-

	2
	The SS transmits 4 AMD PDUs such that 1 AMD PDU is sent every two radio frame, each containing an RLC SDU of 976 bits. (Note 2)
	<--
	AMD PDU (SN=0)

AMD PDU (SN=1)

AMD PDU (SN=2)

AMD PDU (SN=3)
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 3, the step specified in Table 7.1.2.3.6.3.2-2 should take place.
	-
	-
	-
	-

	3
	The SS waits for 100 ms after the first DL AMD PDU has been transmitted in step 2, then starts assigning UL grants  in every second radio frame of size 1032 bits. (Note 1) (Note 2)
	-
	-
	-
	-

	4
	Check 1: Does the UE transmit an AMD PDU with a SN in range 0 to 3 and P=1?

Record time TB.

Check 2: Is (TB – TA) = t-PollRetransmit?
	-->
	AMD PDU
	2
	P

	5
	The SS starts the UL default grant transmission on reception of SR.
	-
	-
	-
	-

	6
	The SS transmits an RLC Status Report ACKing reception of PDU’s 0-3.
	<--
	STATUS PDU
	-
	-

	7
	Check: Does the UE retransmit an AMD PDU within 1 sec?
	-->
	AMD PDU
	2
	F

	8
	The SS performs an RRCReconfiguration procedure changing pollPDU to p4.
	-
	-
	-
	-

	9
	The SS stops allocating any UL grant.
	-
	-
	-
	-

	10
	The SS transmits 8 AMD PDUs such that 1 AMD PDU is sent every second radio frame, each containing an RLC SDU of 976 bits. (Note 2)
	<--
	AMD PDU (SN=4)

AMD PDU (SN=5)

...

AMD PDU (SN=11)
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 11, the step specified in Table 7.1.2.3.6.3.2-3 should take place.
	-
	-
	-
	-

	11
	The SS waits for 100 ms after the first DL AMD PDU has been transmitted in step 10, then starts assigning UL grants (UL grant allocation type 2) in every second radio frame of size 1032 bits. (Note 1) (Note 2)
	-
	-
	-
	-

	12
	The SS transmits a Status Report with ACK_SN=12, NACK_SN=4, NACK_SN=5, NACK_SN=6 (constructed by NACK_SN Range), NACK_SN=8 and NACK_SN=9 (constructed by NACK_SN Range).
	<--
	STATUS PDU
	-
	-

	13
	Check: Does the UE transmit AMD PDUs with the following SN and P values?

AMD PDU, SN=4, P=0

AMD PDU, SN=5, P=0

AMD PDU, SN=6, P=0

AMD PDU, SN=8, P=0

AMD PDU, SN=9, P=1
	-->
	AMD PDU (SN=4, P=0)

AMD PDU (SN=5, P=0)

AMD PDU (SN=6, P=0)

AMD PDU (SN=8, P=0)

AMD PDU (SN=9, P=1)
	2
	P

	14
	The SS starts the UL default grant transmission.
	-
	-
	-
	-

	15
	The SS transmits a Status Report with ACK_SN=12 and no NACK_SN.
	<--
	STATUS PDU
	-
	-

	16
	The SS performs an RRCReconfiguration procedure changing pollPDU to p256.
	-
	-
	-
	-

	17
	The SS does not allocate any UL grant.
	-
	-
	-
	-

	18
	After 500 ms the SS transmits 412 AMD PDUs such that 1 AMD PDU is sent every second radio frame, each containing an RLC SDU of size 976 bits. (Note 2)
	<--
	AMD PDU (SN=12)

AMD PDU (SN=13)

...

AMD PDU (SN=423)
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 19, the steps specified in Table 7.1.2.3.6.3.2-4 should take place.
	-
	-
	-
	-

	19
	The SS waits for 100 ms after the first DL AMD PDU has been transmitted in step 10, then starts assigning UL grants (UL grant allocation type 2) in every second radio frame of size 1032 bits. (Note 1) (Note 2)
	-
	-
	-
	-

	20
	The SS starts the UL default grant transmission
	-
	-
	-
	-

	Note 1:
UL grant of 1032 bits (index 54 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to loop back one SDU of size 976 bits and one short BSR (16 bits) into each MAC PDU sent in the uplink (1032 bits - 24 bit AMD PDU header - 16 bit MAC BSR CE- 16 bit MAC PDU subheader). The UE will include an SDU of size 976 bits and one short BSR in the looped back MAC PDU.

Note 2:
20ms gap between transmissions both in DL and UL respectively allows TTCN to tolerate one HARQ retransmission (FDD/TDD) per transport block, if such happen (TS 36.523-3 [25]).


Table 7.1.2.3.6.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 4 AMD PDUs, with only the last one having the poll bit set? Record time TA when the PDU with the poll bit set is received at the SS.
	-->
	AMD PDUs
	1
	P


Table 7.1.2.3.6.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 8 AMD PDUs, with the poll bit set only in the 4th and the 8th PDUs?
	-->
	AMD PDUs
	3
	P


Table 7.1.2.3.6.3.2-4: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit 205 AMD PDUs, with the poll bit set only in the last (205th) one? (Note 1)
	-->
	AMD PDUs
	4
	P

	2
	The SS transmits an RLC Status Report.
	<--
	STATUS PDU
	-
	-

	3
	Check: Does the UE transmit 205 AMD PDUs, with the poll bit set only in the last (410th) one? (Note 1)
	-->
	AMD PDUs
	4
	P

	4
	The SS transmits an RLC Status Report.
	<--
	STATUS PDU
	-
	-

	5
	Check: Does the UE transmit 2 AMD PDUs, with the poll bit set only in the last (412th ) one?
	-->
	AMD PDUs
	1
	P

	6
	The SS transmits an RLC Status Report.
	<--
	STATUS PDU
	-
	-

	Note 1:
(976 bits x 205PDUs) / 8 = 25010 > 25 KB, with 1 kB = 1000 bytes (TS 38.331 [12], clause 3.2)


7.1.2.3.6.3.3
Specific message contents

None

7.1.2.3.7
AM RLC / Receiver status triggers

7.1.2.3.7.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { Reception failure of an RLC data PDU is detected and t-Reassembly expires }

    then { UE initiates Status Reporting }

            }

(2)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { Status Reporting is triggered and t-StatusProhibit is running }

    then { UE wait until t-StatusProhibit has expired to send Status Report}

            }

(3)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { Polling from peer AM RLC entity is detected and the sequence number ‘x’ of the PDU that carries the Poll satisfies x < RX_Highest_Status or x >= RX_Next + AM_Window_Size }

    then { UE initiates Status Reporting }

            }

(4)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { Polling from peer AM RLC entity is detected and the sequence number ‘x’ of the PDU that carries the Poll does not satisfies x < RX_Highest_Status or x >= RX_Next + AM_Window_Size }

    then { UE waits until ‘x < RX_Highest_Status or x >= RX_Next + AM_Window_Size’ before initiating Status Reporting}

            }

(5)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { the UE needs to send a Status Report and the UL grant is not large enough to accommodate the whole report }

    then { UE includes as many NACK_SNs in the Status Report as allowed by the UL grant }

            }

(6)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { the UE needs to send a Status Report and continuous sequence of RLC SDUs that have not been received yet }

    then { UE includes NACK_SN with NACK range }

            }

7.1.2.3.7.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clause 5.3.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 5.3.4]

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC SDUs (or portions of them).

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:

-
When an AMD PDU with SN = x and the P field set to "1" is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the AMD PDU is to be discarded as specified in subclause 5.2.3.2.2; or

-
if x < RX_Highest_Status or x >= RX_Next + AM_Window_Size:

-
trigger a STATUS report.

-
else:

-
delay triggering the STATUS report until x < RX_Highest_Status or x >= RX_Next + AM_Window_Size.

NOTE 1:
This ensures that the RLC Status report is transmitted after HARQ reordering.

-
Detection of reception failure of an AMD PDU

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reassembly expires.

NOTE 2:
The expiry of t-Reassembly triggers both RX_Highest_Status to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after RX_Highest_Status is updated.

When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

-
if t-StatusProhibit is not running:

-
at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and submit it to lower layer.

-
else:

-
at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while t-StatusProhibit was running and submit it to lower layer.

When a STATUS PDU has been submitted to lower layer, the receiving side of an AM RLC entity shall:

-
start t-StatusProhibit.

When constructing a STATUS PDU, the AM RLC entity shall:

-
for the RLC SDUs with SN such that RX_Next <= SN < RX_Highest_Status that has not been completely received yet, in increasing SN order of RLC SDUs and increasing byte segment order within RLC SDUs, starting with SN = RX_Next up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:

-
for an RLC SDU for which no byte segments have been received yet:

-
include in the STATUS PDU a NACK_SN which is set to the SN of the RLC SDU.

-
for a continuous sequence of byte segments of a partly received RLC SDU that have not been received yet:

-
include in the STATUS PDU a set of NACK_SN, SOstart and SOend.

-
for a continuous sequence of RLC SDUs that have not been received yet:

-
include in the STATUS PDU a set of NACK_SN and NACK range;

-
include in the STATUS PDU, if required, a pair of SOstart and SOend.

-
set the ACK_SN to the SN of the next not received RLC SDU which is not indicated as missing in the resulting STATUS PDU.

7.1.2.3.7.3
Test description

7.1.2.3.7.3.1
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 7.1.2.3.7.3.1-1.

Table 7.1.2.3.7.3.1-1: RLC parameters

	t-Reassembly
	ms150

	t-StatusProhibit
	ms300

	t-PollRetransmit
	ms500


7.1.2.3.7.3.2
Test procedure sequence

Table 7.1.2.3.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	1
	The SS transmits 4 AMD PDUs with SN=0, 1, 2, and 4. The SS sets the P field of all the AMD PDUs to 0.

Record time TA when the AMD PDU with SN=4 is sent.
	<--
	AMD PDU (SN=0, P=0)

AMD PDU (SN=1, P=0)

AMD PDU (SN=2, P=0)

AMD PDU (SN=4, P=0)
	-
	-

	2
	The SS waits for 30 ms after the transmission of the last AMD PDU to ensure UE RLC has all the required SDUs available and then assigns 3 UL grants (UL grant allocation type 2) with a time spacing of 10 ms of size 848 bits (UL Grant Allocation type 2). (Note 1)
	<--
	(UL grants, 848 bits)
	-
	-

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

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

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

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

	7
	The SS starts the UL default grant transmission.
	-
	-
	-
	-

	8
	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-Reassembly
	-->
	STATUS PDU
	1
	P

	9
	100 ms after the Status Report is received at Step 8, the SS transmits 4 AMD PDUs with SN=5, 6, 8 and 9. The SS sets the P field of all the AMD PDUs to 0.
	<--
	AMD PDU (SN=5, P=0)

AMD PDU (SN=6, P=0)

AMD PDU (SN=8, P=0)

AMD PDU (SN=9, P=0)
	-
	-

	10
	Check 1: Does the UE transmit a Status Report with NACK_SN=3, NACK_SN=7, ACK_SN=10?

Record time TC
Check 2: (TC – TB) = t-StatusProhibit
	-->
	STATUS PDU
	2
	P

	11
	The SS ignores scheduling requests unless otherwise specified and does not allocate any uplink grant and is configured for Uplink Grant Allocation Type 3.
	-
	-
	-
	-

	12
	After 300 ms the SS transmits 2 AMD PDUs with SN=3, SN=7. The SS sets the P field of all the AMD PDUs to 0 except for that of the AMD PDU with SN=7.
	<--
	AMD PDU (SN=3, P=0)

AMD PDU (SN=7, P=1)
	-
	-

	13
	The SS waits for 50 ms after the transmission of the last AMD PDU to ensure UE RLC has all the required SDUs available and then assigns 1 UL grant (UL grant allocation type 3) of size 80 bits. (Note 2)
	<--
	(UL grant, 80 bits)
	-
	-

	14
	Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN = 10?
	-->
	STATUS PDU
	3
	P

	15
	In the frame following the one scheduled in step 13 the SS assigns 7 UL grants (UL grant allocation type 2) with a time spacing of 10 ms of size 848 bits. (Note 1)
	<--
	(UL grant, 848 bits)
	-
	-

	16
	The UE transmits RLC SDU#4.
	-->
	(RLC SDU#4)
	-
	-

	17
	The UE transmits RLC SDU#5.
	-->
	(RLC SDU#5)
	-
	-

	18
	The UE transmits RLC SDU#6.
	-->
	(RLC SDU#6)
	-
	-

	19
	The UE transmits RLC SDU#7.
	-->
	(RLC SDU#7)
	-
	-

	20
	The UE transmits RLC SDU#8.
	-->
	(RLC SDU#8)
	-
	-

	21
	The UE transmits RLC SDU#9.
	-->
	(RLC SDU#9)
	-
	-

	22
	The UE transmits RLC SDU#10.
	-->
	(RLC SDU#10)
	-
	-

	23
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	24
	After 300 ms the SS transmits an AMD PDU with SN=11 and P=0, and an AMD PDU with SN=12 and P=1.
	<--
	AMD PDU (SN=11, P=0)

AMD PDU (SN=12, P=1)
	-
	-

	25
	Check: Does the UE transmit a scheduling request within t-Reassembly/ 2 ms?
	-->
	(SR)
	4
	F

	26
	Within t-Reassembly/ 2 ms after the transmission of the first AMD PDU of Step 24, the SS transmits an AMD PDU with SN=10 and P=0.
	<--
	AMD PDU (SN=10, P=0)
	-
	-

	27
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns 1 UL grant (UL grant allocation type 3) of size 80 bits. (Note 2)
	<--
	(UL grants, 80 bits)
	-
	-

	28
	Check: Does the UE transmit a Status Report with no NACK_SN and ACK_SN=13?
	-->
	STATUS PDU
	4
	P

	29
	The SS assigns 3 UL grants (UL grant allocation type 2) with a time spacing of 10 ms of size 848 bits. (Note 1)
	<--
	(UL grant, 848 bits)
	-
	-

	30
	The UE transmit RLC SDU#11.
	-->
	(RLC SDU#11)
	-
	-

	31
	The UE transmit RLC SDU#12.
	-->
	(RLC SDU#12)
	-
	-

	32
	The UE transmit RLC SDU#13.
	-->
	(RLC SDU#13)
	-
	-

	33
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	34
	After 300 ms the SS transmits an AMD PDU with SN=17 and P=0, and an AMD PDU with SN=19 and P=1.
	<--
	AMD PDU (SN=17, P=0)

AMD PDU (SN=19, P=1)
	-
	-

	35
	The SS waits for t-Reassembly ms to ensure expiry.
	-
	-
	-
	-

	36
	60 ms after step 15  the SS assigns an UL grant (UL grant allocation type 3) of size 88 bits. (Note 3)
	<--
	(UL Grant)
	-
	-

	37
	Check: Does the UE transmit a Status Report with ACK_SN=18 and  NACK_SN: 13 including NACK Range 4 (SN 13, 14, 15, 16)
	-->
	STATUS PDU
	5,6
	P

	38
	After 300 ms the SS transmits an AMD PDU with SN=16 and P=1.
	<--
	AMD PDU (SN=16, P=1)
	-
	-

	39
	60 ms after step 38 the SS assigns an UL grant (UL grant allocation type 3) of size 112 bits. (Note 4)
	<--
	(UL Grant)
	-
	-

	40
	Check: Does the UE transmit a Status Report with ACK_SN=20 and  NACK_SN: 13 including NACK Range 3 (SN 13, 14, 15) and NACK_SN=18 without NACK Range,
	-->
	STATUS PDU
	5,6
	P

	41
	60 ms after step 40 the SS transmits 5 AMD PDU with SN=13, 14, 15 and 18.
	<--
	AMD PDU (SN=13, P=0)

AMD PDU (SN=14, P=0)

AMD PDU (SN=15, P=0)

AMD PDU (SN=18, P=0)
	-
	-

	42
	30 ms after the transmission of the last AMD PDU the SS assigns 7 UL grant (UL grant allocation type 3 with a time spacing of 10 ms of size 848 bits. (Note 1)
	<--
	(UL grant, 848 bits)
	-
	-

	43
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#14)
	-
	-

	44
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#15)
	-
	-

	45
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#16)
	-
	-

	46
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#17)
	-
	-

	47
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#18)
	-
	-

	48
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#19)
	-
	-

	49
	The UE loopbacks the complete RLC SDU.
	-->
	(RLC SDU#20)
	-
	-

	50
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	Note 1:
UL grant of 848 bits (index 50 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit one PDU at a time.

Note 2:
UL grant of 80 bits (index 8 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit a Status Report with ACK_SN(3 byte) + 2 byte MAC PDU subheader and (2 byte short BSR). 3 Bytes additional space provided to confirm UE does not include NACK_SN and conformant UE instead will include MAC Padding.

Note 3:
UL grant of 88 bits (index 9 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit (a Status Report with ACK_SN (3 Bytes)and 1 NACK_SNs with NACK Range(4 Bytes) +  MAC PDU subheader (2 Bytes) + Short BSR (2 Byte).

Note 4:
UL grant of 112 bits (index 12 of TS 38.214 [15] Table 5.1.3.2-2 , LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit (a Status Report with ACK_SN (3 Bytes)and 1 NACK_SNs with NACK Range(4 Bytes) +NACK SN (3 Bytes) +  MAC PDU subheader (2 Bytes) + Short BSR (2 Byte).


7.1.2.3.7.3.3
Specific message contents

None

7.1.2.3.8
AM RLC / Reconfiguration of RLC parameters by upper layers

7.1.2.3.8.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { t-PollRetransmit value is changed during reconfiguration of RLC parameters by upper layers}

    then { UE starts using new t-PollRetransmit value }

            }

(2)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { t-Reassembly value is changed during reconfiguration of RLC parameters by upper layers }

    then { UE starts using new t-Reassembly value }

            }

(3)

with { UE in RRC_CONNECTED state and using AM RLC }

ensure that {

  when { t-StatusProhibit value is changed during reconfiguration of RLC parameters by upper layers }

    then { UE starts using new t-StatusProhibit value }

            }

7.1.2.3.8.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.3.3.1, 5.3.3.2, 5.3.3.3, 5.3.4 and 7.3. TS 38.331 clause 5.3.5.5.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 5.3.3.1]

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.

[TS 38.322, clause 5.3.3.2]

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission such that the AMD PDU contains either a not previously transmitted RLC SDU or an RLC SDU segment containing not previously transmitted byte segment, the transmitting side of an AM RLC entity shall:

-
increment PDU_WITHOUT_POLL by one;

-
increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the AMD PDU;

-
if PDU_WITHOUT_POLL >= pollPDU; or

-
if BYTE_WITHOUT_POLL >= pollByte:

-
include a poll in the AMD PDU as described below.

Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) after the transmission of the AMD PDU; or

-
if no new RLC SDU can be transmitted after the transmission of the AMD PDU (e.g. due to window stalling);
-
include a poll in the AMD PDU as described below.

NOTE:
Empty RLC buffer (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements) should not lead to unnecessary polling when data awaits in the upper layer. Details are left up to UE implementation.

To include a poll in an AMD PDU, the transmitting side of an AM RLC entity shall:

-
set the P field of the AMD PDU to "1";

-
set PDU_WITHOUT_POLL to 0;

-
set BYTE_WITHOUT_POLL to 0.

After submitting an AMD PDU including a poll to lower layer and after incrementing of TX_Next if necessary, the transmitting side of an AM RLC entity shall:

-
set POLL_SN to TX_Next – 1;

-
if t-PollRetransmit is not running:

-
start t-PollRetransmit.

-
else:

-
restart t-PollRetransmit.

[TS 38.322, clause 5.3.3.3]

Upon reception of a STATUS report from the receiving RLC AM entity the transmitting side of an AM RLC entity shall:

-
if the STATUS report comprises a positive or negative acknowledgement for the RLC SDU with sequence number equal to POLL_SN:

-
if t-PollRetransmit is running:

-
stop and reset t-PollRetransmit.

[TS 38.322, clause 5.3.4]

Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:

-
if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC SDU or RLC SDU segment awaiting acknowledgements); or

-
if no new RLC SDU or RLC SDU segment can be transmitted (e.g. due to window stalling):

-
consider the RLC SDU with SN = TX_Next – 1 for retransmission; or

-
consider any RLC SDU which has not been positively acknowledged for retransmission.

-
include a poll in an AMD PDU as described in section 5.3.3.2.

[TS 38.322, clause 7.3]

The following timers are configured by 3GPP TS 38.331 [5]:

a) t-PollRetransmit

This timer is used by the transmitting side of an AM RLC entity in order to retransmit a poll (see sub clause 5.3.3).

b) t-Reassembly
This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC PDUs at lower layer (see sub clauses 5.2.2.2 and 5.2.3.2). If t-Reassembly is running, t-Reassembly shall not be started additionally, i.e. only one t-Reassembly per RLC entity is running at a given time.

c) t-StatusProhibit

This timer is used by the receiving side of an AM RLC entity in order to prohibit transmission of a STATUS PDU (see sub clause 5.3.4).

[TS 38.331, clause 5.3.5.5.4]

For each RLC-Bearer-Config received in the rlc-BearerToAddModList IE the UE shall:
1>
if the UE’s current configuration contains a RLC bearer with the received logicalChannelIdentity:

2>
if reestablishRLC is received:

3>
re-establish the RLC entity as specified in TS 38.322 [4];

2>
reconfigure the RLC entity or entities in accordance with the received rlc-Config;

2>
reconfigure the logical channel in accordance with the received mac-LogicalChannelConfig;

NOTE:
The network does not re-associate an already configured logical channel with another radio bearer. Hence servedRadioBearer is not present in this case.

7.1.2.3.8.3
Test description

7.1.2.3.8.3.1
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 7.1.2.3.8.3.1-1.

Table 7.1.2.3.8.3.1-1: RLC parameters

	Parameter
	Value

	t-Reassembly
	ms150

	t-StatusProhibit
	ms300

	t-PollRetransmit
	ms400

	pollPDU
	infinity

	pollByte
	infinity


7.1.2.3.8.3.2
Test procedure sequence

Table 7.1.2.3.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1-29
	Same expected sequence as in Table 7.1.2.3.8.3.2-2 with (X=0, t-Reassembly = ms150, t-StatusProhibit = ms300, t-PollRetransmit=ms400) Note 1.
	-
	-
	1,2,3
	-

	30
	The SS reconfigures RLC in the UE and sets:

- t-Reassembly to ms200,

- t-StatusProhibit to ms400,

- t-PollRetransmit to ms500.

(Note 1)
	-
	-
	-
	-

	31-59
	Same expected sequence as in Table 7.1.2.3.8.3.2-2 with (X=11, t-Reassembly = ms200, t-StatusProhibit = ms400, t-PollRetransmit=ms500 ).
	-
	-
	1,2,3
	-

	Note 1:
The RRC Reconfiguration procedure is performed.


Table 7.1.2.3.8.3.2-2: Behaviour Sequence (X, t-Reassembly, t-StatusProhibit,t-PollRetransmit) 
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits 4 AMD PDUs with P=0 and SN=X, X+1, X+2 and X+4.
The SS record time TA when AMD PDU#5 (with SN= X+4) is sent.
	<--
	AMD PDU#1 (SN=X, P=0)

AMD PDU#2 (SN=X+1, P=0)

AMD PDU#3 (SN= X+2, P=0)

AMD PDU#5 (SN= X+4, P=0)
	-
	-

	3
	The SS waits for 60 ms after the transmission of the first AMD PDU to ensure UE RLC has all the required SDUs available and then assigns 3 UL grants of size 848 bits with a time spacing of 10 ms. (Note 1)
	<--
	(UL grants, 848 bits)
	-
	-

	4 
	The UE transmits RLC SDU#1.
	-->
	(RLC SDU#1)
	-
	-

	5
	The UE transmits RLC SDU#2.
	-->
	(RLC SDU#2)
	-
	-

	6
	The UE transmits RLC SDU#3.
	-->
	(RLC SDU#3)
	-
	-

	7
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	8
	The SS starts the UL default grant transmission.
	-
	-
	-
	-

	9
	Check 1: Does the UE transmit a STATUS PDU with NACK_SN= X+3 and ACK_SN= X+5? Record time TB.

Check 2: Is (TB  – TA ) = t-Reassembly?
	-->
	STATUS PDU
	2
	P

	10
	100 ms after the Status Report received at Step 9, the SS sends 4 AMD PDUs with P=0 and SN= X+5, X+6, X+8 and X+9.
	<--
	AMD PDU#6 (SN= X+5, P=0)

AMD PDU#7 (SN= X+6, P=0)

AMD PDU#9 (SN= X+8, P=0)

AMD PDU#10 (SN= X+9, P=0)
	-
	-

	11
	Check 1: Does the UE transmit a Status Report with NACK_SN= X+3, NACK_SN= X+7 and ACK_SN= X+10?

Record time TC
Check 2: (TC – TB) = t-StatusProhibit?
	-->
	STATUS PDU
	3
	P

	12
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	13
	After 300 ms the SS transmits 3 AMD PDUs with SN= X+3, X+7 and X+9. The SS sets the P field of all the AMD PDUs to 0 except for that of the AMD PDU with SN= X+9.
	<--
	AMD PDU#4 (SN= X+3, P=0)

AMD PDU#8 (SN= X+7, P=0)

AMD PDU#10 (SN= X+9, P=1)
	-
	-

	14
	The SS waits for 60 ms to ensure UE RLC has all the required SDUs available and then assigns 1 UL grant of size 80 bits (UL Grant Allocation type 3). (Note 2)
	<--
	(UL grant, 80 bits)
	-
	-

	15
	The UE transmits a Status Report with no NACK_SN and ACK_SN = X+10.
	-->
	STATUS PDU
	-
	-

	16
	In the subframe following the one scheduled in step 7A the SS assigns 7 UL grants of size 848 bits (UL Grant Allocation type 2) with a time spacing of 10 ms. (Note 1)
	<--
	(UL grants, 848 bits)
	-
	-

	17
	The UE transmits RLC SDU#4.
	-->
	(RLC SDU#4)
	-
	-

	18
	The UE transmits RLC SDU#5.
	-->
	(RLC SDU#5)
	-
	-

	19
	The UE transmits RLC SDU#6.
	-->
	(RLC SDU#6)
	-
	-

	20
	The UE transmits RLC SDU#7.
	-->
	(RLC SDU#7)
	-
	-

	21
	The UE transmits RLC SDU#8.
	-->
	(RLC SDU#8)
	-
	-

	22
	The UE transmits RLC SDU#9.
	-->
	(RLC SDU#9)
	-
	-

	23
	The UE transmits RLC SDU#10.
	-->
	(RLC SDU#10)
	-
	-

	24
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	25
	The SS transmits an AMD PDU to the UE.
	<--
	AMD PDU#11 (SN= X+10, P=0) 
	-
	-

	26
	The SS starts the UL default grant transmission.
	-
	-
	-
	-

	27
	The UE transmits an AMD PDU with the same data as received in the corresponding DL AMD PDU.  Record time TD.
	-->
	AMD PDU#11 (SN= X+10, P=1) 
	-
	-

	28
	Check 1: Does the UE set the poll bit as both the transmission and retransmission buffers become empty? Record time TE.
Check 2: Is (TE  – TD ) = t-PollRetransmit?
	-->
	AMD PDU#11 (SN= X+10, P=1) 
	1
	P

	29
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	Note 1:
UL grant of 848 bits (index 50 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit one PDU at a time.

Note 2:
UL grant of 80 bits (index 8 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit a Status Report with ACK_SN(3 byte) + 2 byte MAC PDU subheader and (2 byte short BSR). 3 Bytes additional space provided to confirm UE does not include NACK_SN and conformant UE instead will include MAC Padding.

Note 3:
Every DL AMD PDU contains 1 RLC SDU size of 100 bytes.


7.1.2.3.8.3.3
Specific message contents

None

7.1.2.3.9
AM RLC / Reassembling of AMD PDUs

7.1.2.3.9.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives AMD PDUs，and all bytes of the RLC SDU(s) with SN = x are received }

    then { UE reassembles the RLC SDU(s) from AMD PDU(s) with SN = x }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {
  when { t-Reassembly expires }

    then { update RX_Highest_Status to the SN of the first RLC SDU with SN >= RX_Next_Status_Trigger for which not all bytes have been received }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {
  when { UE receives AM PDU segments }

    then { UE delivers reassembled RLC SDU to upper layer }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {
  when { UE receives duplicate RLC AM PDU segments }

    then { UE discards duplicate RLC AMD PDU segments }

            }

(5)
with { UE in  RRC_CONNECTED state }

ensure that {
  when { UE receives RLC AMD PDU segments with segments lost }

    then { UE transmits STATUS PDU to request retransmission of missing segments }

            }

(6)

with { UE in RRC_CONNECTED state }

ensure that {
  when { UE receives overlapping RLC AMD PDU segments }

    then { UE discards duplicate RLC AMD PDU byte segments }

            }

(7)

with { UE in RRC_CONNECTED state }

ensure that {
  when { UE receives an AMD PDU with a SN gap }

    then { UE sends STATUS PDU to request retransmissions of PDUs in the SN gap}

            }

7.1.2.3.9.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.322 clauses 4.2.1.3.3, 5.2.3.2.1, 5.2.3.2.2, 5.2.3.2.3, 5.2.3.2.4 and 5.3.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 4.2.1.3.3]

When the receiving side of an AM RLC entity receives AMD PDUs, it shall:

-
detect whether or not the AMD PDUs have been received in duplication, and discard duplicated AMD PDUs;

-
detect the loss of AMD PDUs at lower layers and request retransmissions to its peer AM RLC entity;

-
reassemble RLC SDUs from the received AMD PDUs and deliver the RLC SDUs to upper layer as soon as they are available.

[TS 38.322, clause 5.2.3.2.1]

The receiving side of an AM RLC entity shall maintain a receiving window according to the state variable RX_Next as follows:

-
a SN falls within the receiving window if RX_Next <= SN < RX_Next + AM_Window_Size;

-
a SN falls outside of the receiving window otherwise.

When receiving an AMD PDU from lower layer, the receiving side of an AM RLC entity shall:

-
either discard the received AMD PDU or place it in the reception buffer (see sub clause 5.2.3.2.2);

-
if the received AMD 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 5.2.3.2.3).

When t-Reassembly expires, the receiving side of an AM RLC entity shall:

-
update state variables and start t-Reassembly as needed (see sub clause 5.2.3.2.4).

[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 5.2.3.2.4]

When t-Reassembly expires, the receiving side of an AM RLC entity shall:

-
update RX_Highest_Status to the SN of the first RLC SDU with SN >= RX_Next_Status_Trigger for which not all bytes have been received;

-
if RX_Next_Highest> RX_Highest_Status +1: or

-
if RX_Next_Highest = RX_Highest_Status + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Highest_Status 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 5.3.4]

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC SDUs (or portions of them).

Triggers to initiate STATUS reporting include:

-
Polling from its peer AM RLC entity:

-
When an AMD PDU with SN = x and the P field set to "1" is received from lower layer, the receiving side of an AM RLC entity shall:

-
if the AMD PDU is to be discarded as specified in subclause 5.2.3.2.2; or

-
if x < RX_Highest_Status or x >= RX_Next + AM_Window_Size:

-
trigger a STATUS report.

-
else:

-
delay triggering the STATUS report until x < RX_Highest_Status or x >= RX_Next + AM_Window_Size.

NOTE 1:
This ensures that the RLC Status report is transmitted after HARQ reordering.

-
Detection of reception failure of an AMD PDU

-
The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reassembly expires.

NOTE 2:
The expiry of t-Reassembly triggers both RX_Highest_Status to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after RX_Highest_Status is updated.

7.1.2.3.9.3
Test description

7.1.2.3.9.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.2.1.1.

7.1.2.3.9.3.2
Test procedure sequence

Table 7.1.2.3.9.3.2-1: Main behaviour

	St
	Procedure
	
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS transmits AMD PDU#1 containing a complete RLC SDU#4 (90 bytes and SI field = 00).
	<--
	AMD PDU#1 (SN=3)
	-
	-

	
	
	
	
	
	

	2
	The SS transmits AMD PDU#2 containing the last segment (45 bytes) of RLC SDU#1 (SI field =10, SO=45).
	<--
	AMD PDU#2 (SN=0)
segment 2
	-
	-

	
	
	
	
	
	

	3
	The SS transmits AMD PDU#3 containing the last segment (45 bytes) of RLC SDU#2 (SI field =10, SO=45).
	<--
	AMD PDU#3 (SN=1)
segment 2
	-
	-

	
	
	
	
	
	

	4
	The SS transmits AMD PDU#4 containing the first segment (45 bytes) of RLC SDU#2 (SI field =01).
	<--
	AMD PDU#4 (SN=1)
segment 1
	-
	-

	
	
	
	
	
	

	5
	The SS transmits AMD PDU#5 containing the first segment (45 bytes) of RLC SDU#1 (SI field =01).
	<--
	AMD PDU#5 (SN=0)
segment 1
	-
	-

	
	
	
	
	
	

	6
	The SS waits for 60 ms then SS transmits 3 uplink grants with a time spacing of 20ms. (Note 1)
	<--
	UL Grants
	-
	-

	7
	Check: Does the UE transmit an AMD PDU containing RLC SDU#4 in its data field?
	-->
	AMD PDU (RLC SDU#4)
	1,3
	P

	8
	Check: Does the UE transmit an AMD PDU containing RLC SDU#2 in its data field?
	-->
	AMD PDU (RLC SDU#2) 
	1,3
	P

	9
	Check: Does the UE transmit an AMD PDU containing RLC SDU#1 in its data field?
	-->
	AMD PDU (RLC SDU#1) 
	1,3
	P

	10
	Wait for t-reassembly of UE side to expire.

Check: Does the UE transmit an RLC STATUS PDU with NACK_SN=2 and ACK_SN=4 to correctly to inform SS of missing RLC SDU#3?
	-->
	STATUS PDU (ACK_SN=4, NACK_SN=2)
	2,7
	P

	11
	The SS transmits AMD PDU#6 containing the complete RLC SDU#3(90 bytes and SI field = 00).
	<--
	AMD PDU#6 (SN=2, P=1)
	-
	-

	12
	The SS waits for 100 ms then SS transmits one uplink grant (Note 1).
	<--
	UL Grant
	-
	-

	13
	Check: Does the UE transmit an AMD PDU containing RLC SDU#3 in its data field?
	-->
	AMD PDU (RLC SDU#3)
	1,3,4
	P

	14
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=4?
	-->
	STATUS PDU (ACK_SN=4)
	1,3,4
	P

	15
	The SS transmits AMD PDU#6 containing the complete RLC SDU#3 again (90 bytes and SI field = 00).
	<--
	AMD PDU#6 (SN=2, P=1)
	-
	-

	16
	Check: Does the UE transmit an AMD PDU containing RLC SDU#3 in its data field?
	-->
	AMD PDU (RLC SDU#3)
	1,3,4
	F

	17
	The SS transmits AMD PDU#7 containing the last segment (45 bytes) of RLC SDU#5 (SI field =10, SO=45).
	<--
	AMD PDU#7 (SN=4)
segment 2
	-
	-

	18
	Wait for t-reassembly of UE side to expire.

Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5, NACK_SN=4 with SOStart=0 and SOEnd=44?
	-->
	STATUS PDU (ACK_SN=5, NACK_SN=4 with SOStart=0 /SOEnd=44)
	2,5
	P

	19
	The SS transmits AMD PDU#8 containing the first segment (45 bytes) of RLC SDU#5 (SI field =01).
	<--
	AMD PDU#8 (SN=4, P=1)
segment 1
	-
	-

	20
	The SS waits for 100 ms then SS transmits one uplink grant. (Note 1)
	<--
	UL Grant 
	-
	-

	21
	Check: Does the UE transmit an AMD PDU containing RLC SDU#5 in its data field?
	-->
	AMD PDU (RLC SDU#5)
	1,3,5
	P

	22
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5?
	-->
	STATUS PDU (ACK_SN=5)
	1,3,5
	P

	23
	The SS transmits AMD PDU#9 containing the last 30 bytes of RLC SDU#6 (SI field =10, SO=60).
	<--
	AMD PDU#9 (SN=5)
segment 3
	-
	-

	24
	Wait for t-reassembly of UE side to expire.

Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=59?
	-->
	STATUS PDU

(ACK_SN=6, NACK_SN=5 with SOStart=0 / SOEnd=59)
	2,6
	P

	25
	The SS transmits AMD PDU#10 containing the last 50 byte of RLC SDU#6 (SI field =10, SO=40).
	<--
	AMD PDU#10 (SN=5)
segment 2
	-
	-

	26
	Wait for t-reassembly of UE side to expire.

Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=6, NACK_SN=5 with SOStart=0 and SOEnd=39?
	-->
	STATUS PDU (ACK_SN=6, NACK_SN=5 with SOStart=0 / SOEnd=39)
	2,6
	P

	27
	The SS transmits AMD PDU#11 containing the first 40 bytes of RLC SDU#6 (SI field =01).
	<--
	AMD PDU#11 (SN=5, P=1)

segment 1
	-
	-

	28
	The SS waits for 100 ms then SS transmits one uplink grant. (Note 1)
	<--
	UL Grant
	-
	-

	29
	Check: Does the UE transmit an AMD PDU containing RLC SDU#6 in its data field?
	-->
	AMD PDU (RLC SDU#6)
	1,3,6
	P

	30
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN=5, thus acknowledging the reception of RLC SDUs with SN=0 to SN=5, and no NACK_SN provided?
	-->
	STATUS PDU (ACK_SN=6)
	1,3,6
	P

	Note 1:
UL grant of 768 bits(index 48 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B) is chosen to allow the UE to transmit one PDU at a time( 90 bytes RLC SDU + 2 bytes RLC Header + 2 bytes MAC Sub PDU header + 2 bytes for short BSR or padding).


7.1.2.3.9.3.3
Specific message contents

None.

7.1.2.3.10
AM RLC / Re-transmission of RLC PDU with and without re-segmentation

7.1.2.3.10.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives a STATUS PDU including a NACK_SN for missing AMD PDUs and missing AMD PDUs can be transmitted as indicated by lower layer at the particular transmission opportunity }

    then { UE successfully retransmits missing AMD PDUs without re-segmentation }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { NACK received for missing AMD PDUs and RETX_COUNT < maxRetxThreshold }

    then { UE retransmits AMD PDUs }

            }

(3)

with { UE in RRC_CONNECTED state }

ensure that {

  when { AMD PDU to be retransmitted does not fit in new allocated TBS }

    then { UE segments AMD PDU }

            }

(4)

with { UE in RRC_CONNECTED state }

ensure that {

  when { AMD PDU segment to be retransmitted does not fit in new allocated TBS }

    then { UE re-segments AMD PDU segment to fit TBS }

            }

7.1.2.3.10.2
Conformance requirements

References: The conformance requirements covered in the present test case are specified in: TS 38.322, clauses 5.3.2, 6.2.2.5, 6.2.3.3, 6.2.3.4, 6.2.3.5, 6.2.3.7, 6.2.3.10, 6.2.3.12, 6.2.3.14 and 6.2.3.15. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 5.3.2]

The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an RLC SDU or an RLC SDU segment by the following:

-
STATUS PDU from its peer AM RLC entity.

When receiving a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:

-
if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < TX_Next:
-
consider the RLC SDU or the RLC SDU segment for which a negative acknowledgement was received for retransmission.
When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:

-
if the RLC SDU or RLC SDU segment is considered for retransmission for the first time:
-
set the RETX_COUNT associated with the RLC SDU to zero.
-
else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:

-
increment the RETX_COUNT.

-
if RETX_COUNT = maxRetxThreshold:

-
indicate to upper layers that max retransmission has been reached.
When retransmitting an RLC SDU or an RLC SDU segment, the transmitting side of an AM RLC entity shall:

-
if needed, segment the RLC SDU or the RLC SDU segment;

-
form a new AMD PDU which will fit within the total size of AMD PDU(s) indicated by lower layer at the particular transmission opportunity;

-
submit the new AMD PDU to lower layer.

When forming a new AMD PDU, the transmitting side of an AM RLC entity shall:

-
only map the original RLC SDU or RLC SDU segment to the Data field of the new AMD PDU;

-
modify the header of the new AMD PDU in accordance with the description in sub clause 6.2.2.4;

-
set the P field according to sub clause 5.3.3.

[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 6.2.2.5]

STATUS PDU consists of a STATUS PDU payload and an RLC control PDU header.

RLC control PDU header consists of a D/C and a CPT field.

The STATUS PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of a NACK_SN, an E1, an E2 and an E3, and possibly a pair of a SOstart and a SOend or a NACK range field for each NACK_SN.
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Figure 6.2.2.5-1: STATUS PDU with 12 bit SN
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Figure 6.2.2.5-2: STATUS PDU with 18 bit SN
[TS 38.322, clause 6.2.3.3]

Length: 12 bits or 18 bits (configurable) for AMD PDU. 6 bits or 12 bits (configurable) for UMD PDU.

The SN field indicates the sequence number of the corresponding RLC SDU. For RLC AM, the sequence number is incremented by one for every RLC SDU. For RLC UM, the sequence number is incremented by one for every segmented RLC SDU.
[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


[TS 38.322, clause 6.2.3.5]

Length: 16 bits

The SO field indicates the position of the RLC SDU segment in bytes within the original RLC SDU. Specifically, the SO field indicates the position within the original RLC SDU to which the first byte of the RLC SDU segment in the Data field corresponds. The first byte of the original RLC SDU is referred by the SO field value "0000000000000000", i.e., numbering starts at zero.

[TS 38.322, clause 6.2.3.7]

Length: 1 bit.

The P field indicates whether or not the transmitting side of an AM RLC entity requests a STATUS report from its peer AM RLC entity. The interpretation of the P field is provided in Table 6.2.3.7-1.

Table 6.2.3.7-1: P field interpretation

	Value
	Description

	0
	Status report not requested

	1
	Status report is requested


[TS 38.322, clause 6.2.3.10]

Length: 12 bits or 18 bits (configurable).

The ACK_SN field indicates the SN of the next not received RLC SDU which is not reported as missing in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all RLC SDUs up to but not including the RLC SDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those RLC SDUs indicated in the STATUS PDU with NACK_SN, portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend, RLC SDUs indicated in the STATUS PDU with NACK_SN and NACK_range, and portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, NACK range, SOstart and SOend.

[TS 38.322, clause 6.2.3.12]

Length: 12 bits or 18 bits (configurable).

The NACK_SN field indicates the SN of the RLC SDU (or RLC SDU segment) that has been detected as lost at the receiving side of the AM RLC entity.

[TS 38.322, clause 6.2.3.14]

Length: 16 bits.

The SOstart field (together with the SOend field) indicates the portion of the RLC SDU with SN = NACK_SN (the NACK_SN for which the SOstart is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOstart field indicates the position of the first byte of the portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original RLC SDU is referred by the SOstart field value "0000000000000000", i.e., numbering starts at zero.

[TS 38.322, clause 6.2.3.15]

Length: 16 bits.

When E3 is 0, the SOend field (together with the SOstart field) indicates the portion of the RLC SDU with SN = NACK_SN (the NACK_SN for which the SOend is related to) that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original RLC SDU is referred by the SOend field value "0000000000000000", i.e., numbering starts at zero. The special SOend value "1111111111111111" is used to indicate that the missing portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.

When E3 is 1, the SOend field indicates the portion of the RLC SDU with SN = NACK_SN + NACK range - 1 that has been detected as lost at the receiving side of the AM RLC entity. Specifically, the SOend field indicates the position of the last byte of the portion of the RLC SDU in bytes within the original RLC SDU. The first byte of the original RLC SDU is referred by the SOend field value "0000000000000000", i.e., numbering starts at zero. The special SOend value "1111111111111111" is used to indicate that the missing portion of the RLC SDU includes all bytes to the last byte of the RLC SDU.

7.1.2.3.10.3
Test description

7.1.2.3.10.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.2.1.1 with the exception for the AM DRB is configured according to Table 7.1.2.3.10.3.1-1.

Table 7.1.2.3.10.3.1-1: RLC parameters

	Uplink SN-FieldLengthAM
	size18

	Downlink SN-FieldLengthAM
	size18


Table 7.1.2.3.10.3.1-2: PDCP-Config-DRB-AM

	Parameter
	Value

	statusReportRequired
	FALSE


Table 7.1.2.3.10.3.1-3: RLC settings

	Parameter
	Value

	t-PollRetransmit
	ms150

	Uplink SN-FieldLengthAM
	size18

	Downlink SN-FieldLengthAM
	size18


7.1.2.3.10.3.2
Test procedure sequence

Table 7.1.2.3.10.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits one AMD PDU containing SDU#1 (100 bytes) in its data field.
	<--
	AMD PDU#1
	-
	-

	2
	The UE transmits one AMD PDU containing SDU#1 in its data field.
	-->
	AMD PDU#1 (SN=0)
	-
	-

	3
	The SS transmits one AMD PDU containing SDU#2 (100 bytes) in its data field.
	<--
	AMD PDU#2
	-
	-

	4
	The UE transmits one AMD PDU containing SDU#2 in its data field.
	-->
	AMD PDU#2 (SN=1)
	-
	-

	5
	The SS transmits a RLC STATUS PDU. ACK_SN=2, NACK_SN=0. 
	<--
	STATUS PDU
	-
	-

	6
	Check: Does the UE transmit the AMD PDU not yet acknowledged?
	-->
	AMD PDU#1 (SN=0)
	1
	P

	7
	The SS transmits a RLC STATUS PDU. ACK_SN=2.
	<--
	STATUS PDU
	-
	-

	8
	The SS transmits one AMD PDU containing SDU#3 (100 bytes) in its data field.
	<--
	AMD PDU#3
	-
	-

	9
	The UE transmits an AMD PDU containing SDU#3 in its data field.
	-->
	AMD PDU#3 (SN=2)
	-
	-

	-
	EXCEPTION:
Steps 10 to 11 shall be repeated until RETX_COUNT < maxRetxThreshold.
	-
	-
	-
	-

	10
	The SS transmits a RLC STATUS PDU. ACK_SN =3 and NACK_SN =2.
	<--
	STATUS PDU
	-
	-

	11
	Check: Does the UE retransmit the AMD PDU not yet acknowledged?
	-->
	AMD PDU#3 (SN=2)
	2
	P

	12
	The SS transmits a RLC STATUS PDU. ACK_SN =3.
	<--
	STATUS PDU
	-
	-

	13
	The SS stops the UL grant transmission.
	-
	-
	-
	-

	14
	The SS transmits one AMD PDU containing SDU#4 (100 bytes) in its data field. 
	<--
	AMD PDU#4 (SN=3)
	-
	-

	15
	The SS waits for 60ms and allocates UL grant of size 872 bits.

(Note 1)
	<--
	(UL grant, 872 bits)
	-
	-

	16
	The UE transmits an AMD PDU with the same data contents as received in the corresponding part of SDU#4?
	-->
	AMD PDU#4 (SN=3)
	-
	-

	17
	The SS transmits a STATUS PDU. This PDU nacks the AMD PDU with SN=3. ACK_SN=4 and NACK_SN=3. 
	<--
	STATUS PDU
	-
	-

	18
	The SS waits for 20 ms and then allocates 2 UL grants of size 472 bits such that there is 20 ms gap between UL grants (Note 2, Note 5)
	<--
	(UL grants, 472 bits)
	-
	-

	19
	Check: Does the UE transmit an SDU segment with SI=01 and the <x-1> data contents at the received positions as in the original SDU#4?
	-->
	SDU#4 segment 1 (SN=3)
	3
	P

	20
	Check: Does the UE transmit an SDU segment with SI=10 and SO=<x>and the same data contents at the received positions as in the original SDU#4? (Note 4) 
	-->
	SDU#4 segment 2 (SN=3)
	3
	P

	21
	After 100 ms SS transmits a STATUS PDU. This PDU nacks the SDU with SN=3. NACK_SN=3, SOStart=0, SOEnd=<x-1> and ACK_SN=4 (Note 4, Note 6)
	<--
	STATUS PDU
	-
	-

	22
	The SS waits for 20 ms and then allocates 2 UL grants (UL grant allocation type 2) of size 328 bits such that there is 20 ms gap between UL grants (Note 3) (Note 5)
	<--
	(UL grants, 328 bits)
	-
	-

	23
	Check: Does the UE transmit an AMD PDU segment with SI=01 and the <y-1> data contents at the received positions as in the original SDU#4?
	-->
	SDU#4 segment 1, first part (SN=3)
	4
	P

	24
	Check: Does the UE transmit an AMD PDU segment with SI=10, SO=<y> and the same data contents at the received positions as in the original SDU#4? (Note 6)
	-->
	SDU#4 segment 1, second part (SN=3)
	4
	P

	25
	The SS transmits a STATUS PDU. This PDU acks the AMD PDUs with SN=3. ACK_SN=4.
	<--
	STATUS PDU
	-
	-

	Note 1:
UL grant of 872 bits=109 bytes (index 51 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B)  is chosen to allow the UE to transmit one PDU at a time.

Note 2:
UL grant of 472 bits (index 38 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B)   is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 472 bits=59 bytes fit an AMD PDU payload of >= 50 bytes + 3 bytes for the first segment of the AMD PDU headr OR 5 bytes for the second segment of the AMD PDU header +? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 3:
UL grant of 328 bits  (index 31 of TS 38.214 [15] Table 5.1.3.2-2, LRBs & IMCS as per 38.523-3[3] annex B)  is chosen such that UE will segment into 2 AMD PDUs. MAC PDU of 328 bits=41 bytes fit an AMD PDU payload of >= 25 bytes + 3 bytes for the first segment of the AMD PDU headr OR 5 bytes for the second segment of the AMD PDU header +? bytes spare for MAC header and possible RLC STATUS PDU and BSR report.

Note 4:
The values x and y depend upon the need of the UE to add RLC STATUS PDU and BSR report. The TBS has been chosen to ensure that the PDUs to be resegmented can be carried in 2 segments.

Note 5:
20 ms gap between transmissions both in DL and UL respectively allows TTCN to tolerate one HARQ retransmission (FDD/TDD) per transport block, if such happen (TS 38.523-3 [3]).

Note 6:
As <x> becomes available in step 20 only the transmission in step 21 can be scheduled afterwards. This requires a 100 ms activation time.

Editor’s Note: Note 5 needs to be defined in 38.523-3 which is FFS.  .


7.1.2.3.10.3.3
Specific message contents

None.
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