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7.1.4.3
Logical channel prioritization handling

7.1.4.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { sending data on the uplink }

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

            }

7.1.4.3.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses 5.4.3.1.
[TS 36.321, clause 5.4.3.1]

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel: 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).

The UE shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × TTI duration for each TTI, where PBR is Prioritized Bit Rate of logical channel j. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD, where PBR and BSD are configured by upper layers.

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
The UE shall allocate resources to the logical channels in the following steps:

-
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a radio bearer is set to “infinity”, the UE shall allocate resources for all the data that is available for transmission on the radio bearer before meeting the PBR of the lower priority radio bearer(s);

-
Step 2: the UE shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 1

NOTE:
The value of Bj can be negative.

-
Step 3: if any resources remain, all the logical channels 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; 

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

-
UE should maximise the transmission of data.

The UE shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the conditions for when a radio bearer is considered suspended are defined in [8]).

For the Logical Channel Prioritization procedure, the UE shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR;

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

-
MAC control element for BSR included for padding.

7.1.4.3.3
Test description

7.1.4.3.3.1
Pre-test conditions
System Simulator:

-
Cell 1

UE:

None

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18] with the exceptions listed in table 7.1.4.3.3.1-2 applicable for the configured UM DRBs and table 7.1.4.3.3.1-3 for SR configuration.

-
The condition SRB2-DRB(1,3) is used for step 8 in 4.5.3A.3 according to [18].

-
The 3 UM DRBs are configured according to table 7.1.4.3.3.1-1.

Table 7.1.4.3.3.1-1: 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 7.1.4.3.3.1-2: PDCP Settings

	Parameter
	Value

	Discard_Timer
	ms1500


Table 7.1.4.3.3.1-3: SchedulingRequest-Config

	Derivation Path: 36.508 Table 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	    dsr-TransMax
	n16
	
	


7.1.4.3.3.2
Test procedure sequence
Table 7.1.4.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 0 to 4 are run 4 times using the parameters specified for each run in table 7.1.4.3.3.2-3.
	-
	-
	-
	-

	0
	Void
	-
	-
	-
	-

	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 7.1.4.3.3.2-2 shall take place.
	-
	-
	-
	-

	2
	The SS is configured for Uplink Grant Allocation Type 2. 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?

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

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

- the total number of octets received for DRB3 is D3 octets +/- 10%


	-
	-
	1
	P

	4
	The SS re-establishes the RLC for each RB at the UE by sending an RRCConnectionReconfiguration for intra-cell handover with SR configuration set as per Table 7.1.4.3.3.1-3.
	-
	-
	-
	-

	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 7.1.4.3.3.2-2: 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 7.1.4.3.3.2-3: 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)
	1143
	573
	1143
	1143

	T1 (ms)
	20
	20
	20
	10

	T2 (ms)
	500
	700
	500
	500

	D1 (octets)
	4160
	4160
	2240
	33000 (Note 1)

	D2 (octets)
	8000
	8000
	10260 (Note 1)
	8000

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

	Note 1: It is calculated from the following equation for the case of the least header size.

(D1 + D2 + D3) = (D - 3) * T2 / T1


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

7.1.4.3.3.3
Specific message contents

Table 7.1.4.3.3.3-1: RRCConnectionReconfiguration (step 4, table 7.1.4.3.3.2-1)

	Derivation Path: 36.508 table 4.6.1-8: RRCConnectionReconfiguration, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	       mobilityControlInfo SEQUENCE {
	
	
	

	         targetPhysCellId
	Set to the physical cell identity of cell 1
	
	

	         carrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.3a
Logical channel prioritization handling / UE Cat 0
7.1.4.3a.1
Test Purpose (TP)

Same as 7.1.4.3.1.
7.1.4.3a.2
Conformance requirements
Same as sub-clause 7.1.4.3.2.
7.1.4.3a.3
Test description

7.1.4.3a.3.1
Pre-test conditions
Same as the pre-test conditions in sub-clause 7.1.4.3.1 with the following exceptions in the preamble:

· The 3 UM DRBs are configured according to table 7.1.4.3a.3.1-1 instead of table 7.1.4.3.3.1-1.
Table 7.1.4.3a.3.1-1: Priority, PBR and Bucket Delay settings

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

	DRB1
	6
	8
	50

	DRB2
	7
	8
	50

	DRB3
	8
	32
	50


7.1.4.3a.3.2
Test procedure sequence
Same as the test procedure in sub-clause 7.1.4.3.2 with the following exceptions:

· Step 1: 120 octet-RLC SDUs are used instead of 320 octet-RLC SDUs.
· Test parameters according to Table 7.1.4.3a.3.2-3 replace the test parameters in Table 7.1.4.3.3.2-3.
Table 7.1.4.3a.3.2-3: Test parameter values

	Parameter
	First run
	Second run
	Third run
	Fourth run

	N1 (SDUs)
	7
	7
	4
	24

	N2 (SDUs)
	7
	7
	20
	3

	N3 (SDUs)
	10
	10
	4
	3

	D (octets)
	125
	97
	125
	125

	T1 (ms)
	10
	10
	10
	10

	T2 (ms)
	250
	250
	250
	250

	D1 (octets)
	840
	840
	480
	2330 (Note 1)

	D2 (octets)
	840
	840
	2090 (Note 1)
	360

	D3 (octets)
	1200
	670 (Note 1)
	480
	360

	Note 1: 
It is calculated from the following equation for the case of the least header size. 
(D1 + D2 + D3) = (D - 3) * T2 / T1


NOTE:
The numbers above and the test procedure assume that the UE has a loopback buffer of at least 3600 octets (forth run: 30 SDUs * 120 octets per SDU).

7.1.4.3a.3.3
Specific message contents
Same as sub-clause 7.1.4.3.3.
