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7.1.1.3.2
Logical channel prioritization handling

7.1.1.3.2.1
Test Purpose (TP)

(1)

with {UE in RRC_CONNECTED state}

ensure that {

  when { UE is sending data on the uplink }

    then { UE serves the logical channels according to their priority and configured PBR }

            }

7.1.1.3.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.321, clause 5.4.3.1.1, 5.4.3.1.2, 5.4.3.1.3. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.4.3.1.1]

The Logical Channel Prioritization procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:

-
priority where an increasing priority value indicates a lower priority level;

-
prioritisedBitRate which sets the Prioritized Bit Rate (PBR);

-
bucketSizeDuration which sets the Bucket Size Duration (BSD).

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;

-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
configuredGrantType1Allowed which sets whether a Configured Grant Type 1 can be used for transmission;

-
allowedServingCells which sets the allowed cell(s) for transmission.

The following UE variable is used for the Logical channel prioritization procedure:

-
Bj which is maintained for each logical channel j.

The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:

1>
increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last updated;

1>
if the value of Bj is greater than the bucket size (i.e. PBR × BSD):

2>
set Bj to the bucket size.

NOTE:
The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.

 [TS 38.321, clause 5.4.3.1.2]

The MAC entity shall, when a new transmission is performed:
1>
select the logical channels for each UL grant that satisfy all the following conditions:

2>
the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and

2>
maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and

2>
configuredGrantType1Allowed, if configured, is set to TRUE in case the UL grant is a Configured Grant Type 1; and

2>
allowedServingCells, if configured, includes the Cell information associated to the UL grant.

NOTE:
The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.

[TS 38.321, clause 5.4.3.1.3]

The MAC entity shall, when a new transmission is performed:
1>
allocate resources to the logical channels as follows:

2>
logical channels selected in subclause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to "infinity", the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>
decrement Bj by the total size of MAC SDUs served to logical channel j above;

NOTE:
The value of Bj can be negative.

2>
if any resources remain, all the logical channels selected in subclause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.

The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;

-
the UE should maximise the transmission of data;

-
if the MAC entity is given an UL grant size that is equal to or larger than 8 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding.

The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:

-
the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and

-
the MAC PDU includes zero MAC SDUs; and

-
the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.

Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
MAC CE for C-RNTI or data from UL-CCCH;

-
MAC CE for SPS confirmation;

-
MAC CE for BSR, with exception of BSR included for padding;

-
MAC CE for single entry PHR or multiple entry PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for BSR included for padding.

7.1.1.3.2.3
Test description

7.1.1.3.2.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 with the exception of 3 UM SN terminated SCG bearers configured according to Table 7.1.1.3.2.3.1-1.



	
	

	
	

	
	

	
	



Table 7.1.1.3.2.3.1-1: Priority, PBR and Bucket Delay settings

	DRB
	priority
	prioritizedBitRate (kbytes/s)
	bucketSizeDuration (ms)

	DRB1
	6
	8
	100

	DRB2
	7
	16
	100

	DRB3
	8
	32
	100


Table 7.1.1.3.2.3.1-2: PDCP Settings

	Parameter
	Value

	Discard_Timer
	ms1500


7.1.1.3.2.3.2
Test procedure sequence
Table 7.1.1.3.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 3 are run 4 times using the parameters specified for each run in table 7.1.1.3.2.3.2-3.
	-
	-
	-
	-

	1
	The SS transmits N1 320-octet RLC SDUs on DRB1, N2 320-octet RLC SDUs on DRB2, and N3 320-octet RLC SDUs on DRB3.
	<--
	(RLC SDUs)
	-
	-

	-
	EXCEPTION: In parallel to the event described in step 2 the events specified in Table 7.1.1.3.2.3.2-2 shall take place.
	-
	-
	-
	-

	2
	The SS is configured for Uplink Grant Allocation Type 2 as defined in TS 38.523-3 [3]. 150 ms after Step 1 (Note1), for a duration of T2, the SS transmits an UL grant of D octets every T1.
	<--
	(UL grants)
	-
	-

	3
	Check: Are the total number of octets of the UL RLC SDUs received at the SS for each DRB as follows:

- total number of octets received for DRB1 is D1 octets +/- 10%

- total number of octets received for DRB2 is D2 octets +/- 10%

- total number of octets received for DRB3 is D3 octets +/- 10% ?
	-
	-
	1
	P

	Note 1:
This wait time will ensure that a) all octets have been completely received by the UE on all 3 DRBs before the first UL grant is received and b) the Bjs for each logical channel have reached their maximum value i.e. the bucket size of the corresponding logical channel before the first UL grant is received.


Table 7.1.1.3.2.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE transmit the RLC SDUs back to the SS?
	-->
	-
	1
	P


Table 7.1.1.3.2.3.2-3: Test parameter values

	Parameter
	First run
	Second run
	Third run
	Fourth run

	N1 (SDUs)
	13
	13
	7
	104

	N2 (SDUs)
	25
	25
	50
	25

	N3 (SDUs)
	50
	50
	50
	50

	D (octets)
	1153
	576
	1153
	1153

	T1 (ms)
	20
	20
	20
	10

	T2 (ms)
	500
	700
	500
	500

	D1 (octets)
	4160
	4160
	2240
	33350 (Note 1)

	D2 (octets)
	8000
	8000
	10435 (Note 1)
	8000

	D3 (octets)
	16000
	7790 (Note 1)
	16000
	16000

	Note 1:
Calculated using the following equation for the case of the least header size:
(D1 + D2 + D3) = (D - 6) * T2 / T1


NOTE:
The Test parameter values above and the test procedure assume that the UE has a loopback buffer of at least 57280 octets.

Editor's Note: The UL grants, in Table 7.1.1.3.2.3.2-3, are defined in accordance with the LRBs & IMCS as per 38.523-3[3] annex B but it may not cover FR2 and a different table may need to be defined.
7.1.1.3.2.3.3
Specific message contents

Table 7.1.1.3.2.3.3-1: SchedulingRequest-Config (Preamble)

	Derivation Path: 36.508 [7], Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	    sr-TransMax
	n16
	
	


