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1. Introduction
At RAN2#66bis, LS [1] was sent from RAN2 to RAN5 on LTE DL Sustained Data Rate Test. The LS states that the agreement to add DL flow control in Release 9 in RAN2 is pending confirmation of the possibility of creating a test for DL sustained data rate in RAN5, and is asking RAN5 whether such a test can be included in Release 9.
The goal of this contribution is to propose a method to achieve testing of DL sustained data rate in order to enable RAN5 to confirm the feasibility of such a test.
2
Discussion
2.1
Test method
In LS [1], in order to test DL sustained data rate, RAN2 suggests verifying that the UE is able to receive DL HARQ packets of the maximum TB size as indicated in the UE category and process all the corresponding DL PDCP test packets correctly in a sustained manner without activating flow control.
Based on this recommendation, the method proposed to test DL sustained data rate consists of the following:

· Activating test loop mode A with the loopback size set to 0 byte (no data returned in the UL)

· Having the radio bearer configured by upper layers to send a PDCP status report in the uplink (statusReportRequired set to TRUE)
· At every TTI during [1] sec, have the SS transmit DL HARQ packets of the maximum TB size 

· After all packets have been sent, have the UE perform a handover so that it sends a PDCP Status Report

· The verdict of the test will be based on the information contained in the PDCP Status Report.

The following section contains a draft test case using this method.

2.2
Sample test case
X.Y.Z
DL sustained data rate 

X.Y.Z.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a DL assignment on PDCCH containing the maximum transport block size supported by the UE at every TTI during a sustained period }

    then { UE decodes the received transport block and forwards it to higher layers during the sustained period }

      } 
X.Y.Z.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS xx.xxx, clause x.x.x.

… 

X.Y.Z.3
Test description
X.Y.Z.3.1
Pre-test conditions

System Simulator:
-
Cell 1 and Cell 2.
-
ROHC is not used.
UE:
None.

Preamble

- 
The UE is in state Loopback Activated (state 4) according to [18] on Cell 1 with the exceptions listed in table X.Y.Z.3.1-1.
Table X.Y.Z.3.1-1: Test parameters

	Downlink RLC
	

	
t-Reordering
	ms50

	PDCP-Config
	

	
statusReportRequired
	TRUE

	LB Setup
	

	
Uplink PDCP SDU  size
	0


X.Y.Z.3.2
Test procedure sequence

Table X.Y.Z.3.2-1: Maximum TBsize for different UE categories
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	102048

	Category 4
	150752

	Category 5
	302752


Table X.Y.Z.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data
	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size of each PDCP SDU

[bits]

See note 1
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	[…]
	…
	

	Note 1. 
Each PDCP SDU is limited to 1500 octets (keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). By having a MAC PDU concatenating NSDUs MAC SDUs, where each MAC SDU contains a PDCP SDU and where NSDUs is number pf PDCP SDUs, then PDCP SDU size = (TBsize – MAC PDU header) / NSDUs – AM PDU header  size - PDCP PDU header size. [MAC PDU, AMD PDU and PDCP PDU header sizes FFS]


Table X.Y.Z.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	SS looks up TBsize in table X.Y.Z.3.2-1 according to the UE category.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 3 are repeated at every TTI for 1 second.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table X.Y.Z.3.2-2.
	-
	-
	-
	-

	
	
	
	
	
	

	3
	SS concatenates the PDCP SDUs to form an RLC PDU and then a MAC PDU, after which SS then transmits the MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	
	
	
	
	
	

	
	
	
	
	
	

	4
	Wait for t-Reordering.
	
	
	
	

	5
	Record the PDCP SN of the last PDCP PDU transmitted by the SS and store this number in variable K.
	-
	-
	-
	-

	6
	The SS transmits an RRCConnectionReconfiguration message on Cell 1 to order the UE to perform intra frequency handover to Cell 2.
	<--
	RRCConnectionReconfiguration
	-
	-

	7
	The UE transmits an RRCConnectionReconfigurationComplete message on Cell 2.
	-->
	RRCConnectionReconfigurationComplete
	
	

	8
	Check: Does the UE send a PDCP status report with the following content to the SS: FMS field = ((K + 1) mod 4096) and Bitmap field is not present?
	-->
	PDCP STATUS REPORT
	1
	P


X.Y.Z.3.3
Specific message contents

Table X.Y.Z.3.3-1: RRCConnectionReconfiguration (step 6, Table X.Y.Z.3.2-3)
	Derivation Path: 36.508, Table 4.6.1-8, condition HO


Table X.Y.Z.3.3-2: MobilityControlInfo (step 6, Table X.Y.Z.3.2-3)

	Derivation Path: 36.331 clause 4.6.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MobilityControlInfo ::= SEQUENCE {
	
	
	

	  targetPhysCellId
	PhysicalCellIdentity of Cell 2
	
	

	  carrierFreq SEQUENCE {
	
	
	

	    dl-CarrierFreq
	Same downlink EARFCN as used for Cell 1
	
	

	    ul-CarrierFreq
	Same uplink EARFCN as used for Cell 1
	
	FDD

	    earfcn-UL
	Not present
	
	TDD

	  }
	
	
	

	  carrierBandwidth SEQUENCE {
	
	
	

	    dl-Bandwidth
	Same downlink system bandwidth as used for Cell 1
	
	

	    ul-Bandwidth
	Same uplink system bandwidth as used for Cell 1
	
	FDD

	    ul-Bandwidth
	Not present
	
	TDD

	  }
	
	
	

	  additionalSpectrumEmission
	Same additionalSpectrumEmission as used for Cell 1
	
	

	  t304
	ms1000
	
	

	  newUE-Identity
	SS arbitrarily selects a value between ‘003C’H and ‘FFF2’H.
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Config
	RACH-ConfigCommon-DEFAULT
	
	

	    prach-Config
	PRACH-Configuration-DEFAULT
	
	

	    pdsch-ConfigCommon
	PDSCH-ConfigCommon-DEFAULT
	
	

	    pusch-ConfiCommon
	PUSCH-ConfigCommon-DEFAULT
	
	

	    phich-Config
	PHICH-Configuration-DEFAULT
	
	

	    pucch-ConfigCommon
	PUCCH-ConfigCommon-DEFAULT
	
	

	    soundingRSUL-ConfigCommon
	SoundingRsUl-ConfigCommon-DEFAULT
	
	

	    uplinkPowerControlCommon
	UplinkPowerControlCommon-DEFAULT
	
	

	    antennaInfoCommon SEQUENCE {
	
	
	

	      antennaPortsCount
	an1
	
	

	    }
	
	
	

	    p-Max
	Not present
	
	

	    tdd-Config
	Not present
	
	FDD

	
	TDD-Configuration-DEFAULT
	
	TDD

	    ul-CyclicPrefixLength
	len1
	
	

	  }
	
	
	

	  rach-ConfigDedicated
	Not present
	
	

	}
	
	
	


	Condition
	Explanation

	FDD
	FDD cell environment

	TDD
	TDD cell environment


3
Conclusion

We have presented a method that allows testing of DL sustained data rate, and thus conclude that such a test can be added for Release 9. We therefore propose sending a positive response to RAN2 LS on LTE DL Sustained Data Rate Test [1].
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