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7.1.4.8
Correct Handling of MAC control information [Buffer Status/ Periodic BSR Timer expires]

7.1.4.8.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {

  
when { periodicBSR-Timer expires and more than one LCG has buffered data in a TTI }
      then { UE triggers a Periodic BSR and reports Long BSR }

             } 

(2)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {

   when { periodicBSR-Timer expires and one LCG has buffered data in a TTI }
     then { UE triggers a Periodic BSR and reports Short BSR and restarts the periodicBSR-Timer}

             }

7.1.4.8.2
Conformance requirements

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

[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 available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].
For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

...

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

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

...

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

-
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;

-    start or restart the periodicBSR-Timer except when the BSR is a Truncated BSR;

-
start or restart retxBSR-Timer.
 
A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on UL-SCH.

All triggered BSRs 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 plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
[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 Buffer Size field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #0 through #3 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1.-2.

The fields LCG ID and Buffer Size 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 BSR and Truncated BSR MAC control element
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Figure 6.1.3.1-2: Long BSR MAC control element

[TS 36.321 clause 6.2.1] 

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 PDCP Control PDUs, as well as the following as data available for transmission :

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  if the SDU has been processed by PDCP.

7.1.4.8.3
Test description
7.1.4.8.3.1
Pre-test conditions

System Simulator 

· -
Cell 1

RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.4.8.3.3-1

UE

None.

Preamble 

-
The UE is in state Loopback Activated (state 4) according to [18].

-
The condition SRB2-DRB(2,0) is used for step 8 in 4.5.3A.3 according to [18].

-
2 AM DRBS are configured with the parameters specified in table 7.1.4.8.1-1.

Table 7.1.4.8.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2
	1


7.1.4.8.3.2
Test procedure sequence

Table 7.1.4.8.3.2-1: 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 50 times. The SS shall set the polling bit in the last transmitted RLC PDU.
	-
	-
	-
	-

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

	3
	The SS sends an uplink grant of size 32 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	4
	The UE transmits a short BSR report and 2 padding headers at start
	-->
	MAC PDU ((LCID=’11101’, LCG ID='01', Buffer size index > 0)
	-
	-

	5
	The SS is configured to periodically transmit UL Grants of 136 bits at every DL sub frame. (Note 1)
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 6, step 1 specified in Table 7.1.4.8.3.2-2 should take place.
	-
	-
	-
	-

	-
	EXCEPTION: Step 6 shall be repeated three times (Note 4)
	-
	-
	-
	-

	6
	Check: Does UE transmit a MAC PDU containing a Short BSR with ‘LCG ID’ field set to ‘01’ (logicalChannelGroup 1) and Buffer Size Index > 0?
	-->
	MAC PDU (LCID=’11101’, LCG ID=’01’, Buffer Size index > 0)
	2
	P

	7
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Step 8 shall be repeated for 30 times. The SS shall set the polling bit in the last transmitted RLC PDU.
	-
	-
	-
	-

	8
	The SS transmits a MAC PDU containing an RLC PDU on logical channel 3 (LCG ID 2), which contains an RLC SDU of size 14 bytes.
	<--
	MAC PDU (RLC SDU)
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 8b, step 1 and 2 specified in Table 7.1.4.8.3.2-3 should take place.
	-
	-
	-
	-

	8a
	The SS sends an uplink grant of size 32 bits (Note 3)
	<--
	(UL grant)
	-
	-

	8b
	The SS waits until 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’)
	-
	-

	9
	 The SS is configured to periodically transmit UL Grants of 136 bits at every DL sub frame. (Note 1)
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 10, step 1 specified in Table 7.1.4.8.3.2-2 should take place.
	-
	-
	-
	-

	-
	EXCEPTION: Step 10 shall be repeated twice. (Note 5)
	-
	-
	-
	-

	10
	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 (Buffer size#1 index > 0, Buffer size#2 index > 0)
	1
	P

	10a
	SS sends an UL Grant that can accommodates all pending data available for transmission
	<--
	(UL grant)
	
	

	11
	The UE transmits MAC PDUs containing the remaining RLC SDUs as sent by the SS in steps 2 and 8.
	-->
	MAC PDUs
	-
	-

	Note 1. 

UL grant of 136 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the UE can return one RLC SDU without padding. RLC SDU size is 14 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 1 byte (1 byte for MAC SDU sub-header using last R/R/E/LCID sub-header), i.e. setting UL grant to 17 bytes (136 bits) enable UE to either to send a complete RLC SDU or a Short or Long BSR when BSR is triggered.

Note 2: 
SS transmits 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 1 in step 2. 
Note 3: 
SS transmits 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 in step 8.
Note 4: 
One short BSR due to transmission of STATUS PDU cause the UE to add a padding BSR, one short BSR due to first expire of periodicBSR-Timer and one short BSR due to second expire of periodicBSR-Timer.
Note 5: 
One long BSR due to expire of periodicBSR-Timer and one long BSR due to second expire of periodicBSR-Timer or due to transmission of STATUS PDU causing the UE to add a padding BSR. Due to segmentation of RLC SDUs then the UE may in addition to the long BSRs send short BSRs (truncated BSRs).


Table 7.1.4.8.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a MAC PDU containing a complete RLC SDU, RLC SDU segments or BSR and RLC SDU segments.
	-->
	MAC PDU
	-
	-


Table 7.1.4.8.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a short BSR report and 2 padding headers at start.

(Note 1)
	-->
	MAC PDU ((LCID=’11101’, LCG ID='01', Buffer size index > 0)
	-
	-

	2
	The SS sends an uplink grant of size 32 bits (Note 2)
	<--
	(UL grant)
	-
	-

	Note 1. 

A padding BSR (short BSR) will be triggered by the UL grant in step 8a in Table 7.1.4.8.3.2-1 or by UL grant in step 2 of Table 7.1.4.8.3.2-3 until data received on logical channel 3 (LCG ID 2) have been looped back and is ready for transmission in UL.
Note 2: 
SS transmits 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 1 in step 2. 


7.1.4.8.3.3
Specific Message Contents

Table 7.1.4.8.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicit SEQUENCE {
	
	
	

	               ul-SCH-Config SEQUENCE {
	
	
	

	                   maxHARQ-Tx
	n5
	
	

	                   periodicBSR-Timer
	sf10
	
	

	                   retxBSR-Timer
	sf10240
	
	

	                   ttiBundling
	FALSE
	
	

	                  }
	
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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