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<Start of new section>

7.1.4.26 Dual Connectivity / Correct handling of MAC control information / Buffer status
7.1.4.26.1
Correct handling of MAC control information / Buffer status / Split DRB
7.1.4.26.1.1
Test Purpose (TP)

(1)

 with { UE in connected mode with SCG activated with a Split DRB configured with the IE ul-DataSplitDRB-ViaSCG set to TRUE }

ensure that {
  when { a BSR is triggerd }

    then { UE transmits a BSR indicating the data available for transmission to the MAC entity configured for SCG only }
            }
(2)

with { UE in connected mode with SCG activation with a Split DRB configured with the IE ul-DataSplitDRB-ViaSCG set to FALSE }

ensure that {
  when { a BSR is triggered }

    then { UE transmits a BSR indicating the data available for transmission to the MAC entity configured for MCG only }
            }
7.1.4.26.1.2
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 and TS 36.323 clause 4.5.
[TS 36.321 clause 5.4.3.1]
For the Logical Channel Prioritization procedure, the MAC entity 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, Extended PHR, or Dual Connectivity PHR;

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

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

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.

NOTE:
When the MAC entity is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs in one TTI. When the UE is requested to generate MAC PDU(s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are processed.

[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 associated with the MAC entity. RRC controls BSR reporting by configuring the three timers  periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer 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 MAC entity 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:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, 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 control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, 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:

-
if the BSR is triggered due to data becoming available for transmission for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

-
start or restart the logicalChannelSR-ProhibitTimer;

-
else:

-
if running, stop the logicalChannelSR-ProhibitTimer.

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.

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 data available for transmission 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 at least one BSR has been triggered and not cancelled:

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

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

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

All triggered BSRs shall be cancelled in case the UL grant(s) in this subframe 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 Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

NOTE:
A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR. A Padding BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
[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 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 if the SDU has been processed by PDCP.

In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the re-establishment procedure, the UE shall also consider the following as data available for transmission in the PDCP layer:

For SDUs for which a corresponding PDU has only been submitted to lower layers prior to the PDCP re-establishment, starting from the first SDU for which the delivery of the corresponding PDUs has not been confirmed by the lower layer, except the SDUs which are indicated as successfully delivered by the PDCP status report, if received:

· the SDU, if it has not yet been processed by PDCP, or

· the PDU once it has been processed by PDCP.

For split bearers, when indicating the data available for transmission to the MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:

-
indicate the data available for transmission to the MAC entity configured for SCG only;
-
else:

-
indicate the data available for transmission to the MAC entity configured for MCG only.
7.1.4.26.1.3
Test description

7.1.4.26.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the PCell, and Cell 10 is the PSCell. 

-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1 and Cell 10.

UE:

Preamble:

-
The UE is in state DC Split DRB Loopback Activated (state 6B) on Cell 1 and Cell 10 according to [18]
7.1.4.26.1.3.2
Test procedure sequence
Table 7.1.4.26.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes.
	<--
	MAC PDU
	-
	-

	2
	UE transmits a Scheduling Request on PUCCH via PCell
	-->
	(SR)
	-
	-

	3
	The SS sends uplink grants with size of 32 bits for Cell 10.
	<--
	(UL grant)
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing an RLC SDU and a short BSR via SCG (Cell 10)?
	-->
	MAC PDU (Short BSR header (LCID=’11101’), MAC sub-header (E=’0’, F=’0’), Short BSR),
	1
	P

	5
	The SS sends uplink grants with size of 136 bits for Cell 10 (Note1)
	<--
	(UL grant)
	-
	-

	6
	Check: Does the UE transmit a MAC PDU containing an RLC SDU and a short BSR via SCG (Cell 10)?
	-->
	MAC PDU (Short BSR header (LCID=’11101’), MAC sub-header (E=’0’, F=’0’), Short BSR, AMD PDU),
	-
	-

	7
	The SS transmits a RLC STATUS PDU acknowledge.
	<--
	RLC STATUS PDU(ACK_SN=0) 
	-
	-

	8
	The SS transmits an RRCConnectionReconfiguration message
	<--
	RRCConnectionReconfiguration
	-
	-

	9
	The UE transmits an RRCConnectionReconfigurationComplete
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	10
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes. 
	<--
	MAC PDU
	-
	-

	11
	UE transmits a Scheduling Request on PUCCH via PCell.
	-->
	(SR)
	-
	-

	12
	The SS sends uplink grants with size of 32 bits for Cell 1.
	<--
	(UL grant)
	-
	-

	13
	Check: Does the UE transmit a MAC PDU containing an RLC SDU and a short BSR via MCG (Cell 1)?
	-->
	MAC PDU (Short BSR header (LCID=’11101’), MAC sub-header (E=’0’, F=’0’), Short BSR),
	2
	P

	14
	The SS sends uplink grants with size of 136 bits for Cell 1 (Note1)
	<--
	(UL grant)
	-
	-

	15
	Check: Does the UE transmit a MAC PDU containing an RLC SDU and a short BSR via MCG (Cell 1)?
	-->
	MAC PDU (Short BSR header (LCID=’11101’), MAC sub-header (E=’0’, F=’0’), Short BSR, AMD PDU),
	-
	-

	16
	The SS transmits a RLC STATUS PDU acknowledge.
	<--
	RLC STATUS PDU(ACK_SN=1) 
	-
	-

	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 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 12 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 2 bytes (1 byte for MAC SDU sub-header using R/R/E/LCID for last sub header 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.


7.1.4.26.1.3.3
Specific message contents
Table 7.1.4.26.1.3.3-1: RRCConnectionReconfiguration (step 8, Table 7.1.4.26.1.3.2-1)
	Derivation Path: 36.508 Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated-DRB {
	
	
	

	          drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {
	
	
	

	            pdcp-Config
	PDCP-Config-DRB-AM
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.26.1.3.3-2: PDCP-Config-DRB-AM (Table 7.1.4.26.1.3.3-1)
	Derivation Path: 36.508 table 4.8.2.1.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config-DRB-AM ::= SEQUENCE {
	
	
	

	  discardTimer
	Infinity
	
	

	  rlc-AM SEQUENCE {
	
	
	

	    statusReportRequired
	TRUE
	
	

	  }
	
	
	

	  rlc-UM SEQUENCE {}
	Not present
	
	

	  headerCompression CHOICE {
	
	
	

	    notUsed
	NULL
	
	

	  }
	
	
	

	  ul-DataSplitDRB-ViaSCG-r12
	FALSE
	Uplink transmission of split DRB PDCP SDUs configured to be transmitted on the PSCell 
	DC_Setup_Split_DRB

	  t-Reordering-r12
	ms200
	ENUMERATED {ms0, ms20, ms40, ms60, ms80, ms100, ms120, ms140,
ms160, ms180, ms200, ms220, ms240, ms260, ms280, ms300,

ms500, ms750}
	DC_Setup_Split_DRB

	}
	
	
	


<End of new section>
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