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7.1.4.7
Correct Handling of MAC control information [ Buffer Status/ UL resources are allocated/ Padding BSR]


7.1.4.7.1
Test Purpose (TP) 


(1)
with (UE in E-UTRA RRC_CONNECTED state)
ensure that {

  when {  UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Short BSR plus its subheader, but less than the size of a Long BSR plus its subheader and the UE has buffered data from more than one LCG in the TTI where the BSR is transmitted }
    then { UE Reports a Truncated BSR with LCG containing highest LC priority }
       }

(2)
with (UE in E-UTRA RRC_CONNECTED state)
ensure that {

  when {  UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Short BSR plus its subheader, but less than the size of a Long BSR plus its subheader and the UE has buffered data for only one LCG in the TTI where the BSR is transmitted }
    then { UE Reports a Short BSR indicating the LCG with buffered data}
       }

(3)
with (UE in E-UTRA RRC_CONNECTED state)
ensure that {
  when{ UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Long BSR plus its subheader }
    then { UE Reports a long BSR }
      }



7.1.4.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.3.1, 5.4.5, 6.1.2, 6.1.3.1 and 6.2.1 and in TS 36.323 V8.2.1 clause 4.5. 

[TS 36.321 clause 5.4.3.1] 

…

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.

[TS 36.321 clause 5.4.5] 

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data in the UL buffers of the UE.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

…

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”;

…

For padding BSR:

-
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:
-
if more than one LCG has buffered data in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR or this is the first time that a BSR is triggered:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
restart the PERIODIC BSR TIMER.

-
else if a Regular BSR has been triggered:

-
a Scheduling Request shall be triggered.

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the MAC PDU.

A pending BSR shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element.

[TS 36.321 clause 6.1.2] 

MAC control elements, are always placed before any MAC SDU. 
[TS 36.321 clause 6.1.3.1] 

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR and Truncated BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and BS are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.3.1-1].
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Figure 6.1.3.1-1: Short Buffer Status MAC control element
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Figure 6.1.3.1-2: Long Buffer Status MAC control element

 [TS 36.321 clause 6.2.1, 6.2.1-2] 

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding



	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 [TS 36.323 clause 4.5] 

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

-
the SDU itself, if the SDU has not yet been processed by PDCP, or

-
the PDU (control or data) if the SDU has been processed by PDCP.

7.1.4.7.3
Test description
7.1.4.7.3.1
Pre-test conditions

System Simulator 

-
Cell 1 (FDD or TDD).
UE
None.
Preamble 

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure with the exception as specified in table 7.1.4.7.1-1 and that the default Radio Access Bearer is replaced with the a radio bearer combination with two AM DRBs. 

Table 7.1.4.7.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	Priority
	3
	2

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#3)
	1 (LCG ID#2)

	periodicBSR-Timer
	[20 TTI]


Editor’s note: Priority FFS it is assumed that Highest Priority (0, 1) is allocated to LC 1,2 and SRB1, SRB2 within LCG with ID 0.
7.1.4.7.3.2
Test procedure sequence

Table 7.1.4.7.3.2-1: 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 including an RLC SDU of size 11 bytes on logical channel 4. 
	<--
	MAC PDU (RLC SDU on LC 4)
	-
	-

	
	
	
	
	-
	

	3
	The SS transmits a MAC PDU including an RLC SDU of size 11 bytes on logical channel 3. 
	<--
	MAC PDU (RLC SDU on LC 3)
	-
	-

	
	
	
	
	-
	

	4
	The SS sends an uplink grant of size 32 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	5
	The UE transmit a Long BSR report
	-->
	MAC PDU (Long BSR header (LCID=’11110’), Long BSR)
	-
	-

	6
	The SS sends an uplink grant of size 136 bits.
(Note 2)
	<--
	(UL grant)
	-
	-

	7
	Check: Does UE transmit a MAC PDU containing a RLC SDU and a Truncated BSR indicating pending data (‘Buffer size’ field > ‘0’) for logicalChannelGroup 1 (‘LCG ID’ field set to ‘01’)? 
	-->
	MAC PDU (Truncated BSR header (LCID=’11100’), Short BSR(LCG ID =’01’, Buffer size>’0’), RLC SDU)
	1
	P

	
	
	
	
	
	

	8
	The SS sends an uplink grant of size 136 bits.
(Note 2)
	<--
	(UL grant)
	-
	-

	9
	Check: Does UE transmit a MAC PDU containing a RLC SDU and 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)
	2
	P

	
	
	
	
	
	

	
	
	
	
	
	

	10
	The SS transmits a MAC PDU including a RLC SDU of size 11 bytes on logical channel 3.
	<--
	MAC PDU (RLC SDU on LC 3)
	-
	-

	11
	The SS sends an uplink grant of size 152 bits.
(Note 3)
	<--
	(UL grant)
	-
	-

	12
	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)
	3
	P

	Note 1: 
SS transmit an UL grant of 32 bits (ITBS=0, NPRB=2, TS 36.213 Table 7.1.7.2.1-1) to allow UE to transmit a Regular BSR triggered by the new data received logicalChannelGroup 2 and 1 in steps 2 and 3. This to enable testing of Padding BSR which has lower priority than Regular BSR. 
Note 2: 
UL grant of 136 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Short/Truncated BSR and smaller than Long BSR. RLC SDU size is 11 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Short BSR/Truncated BSR is one byte, i.e. setting UL grant to 17 bytes (136 bits) enable UE to include Short/Truncated BSR. 
Note 3: 
UL grant of 152 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Long BSR. RLC SDU size is 11 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Long BSR is 3 bytes, i.e. setting UL grant to 19 bytes (152 bits) enable UE to include padding Long BSR. 







7.1.4.7.4
Specific Message Contents

None.
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