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Introduction: 

Pitfalls of AM RLC Transmission in Rel-6

Proposed CRs:
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Change Requests

	R2-050222
	CR-B
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	14.3

TEI6
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For the AM RLC specified by TS 25.322 in Release 6, the maximum size of Tx window in the RLC layer is controlled by the RRC layer. In general, the minimum size is equal to 1 and the maximum size of Tx window is configured as Configured_Tx_Window_Size by the RRC layer.

Assuming the RLC status is described as Figure 1 where there are both acknowledged and unacknowledged PDUs in the buffer of sender or receiver. When the receiver’s buffer is used for a special proportion, the receiver is triggered to request the sender for reducing the transmission of PDUs by setting the WSN as the minimum size. After receiving this minimum WSN, the sender will transmit only the lost PDUs and wait for the corresponding acknowledgement from the receiver. 

Supposing the RLC receiver has successfully received all the lost PDUs in Figure 1 and transferred these PDUs to the upper layer in the form of SDU. There is no waste memory or blocked PDUs in the buffer at the receiver. The radio link is recovered successfully and the variables are assigned the following values:

a) At the Sender, VT(S) = VT(A), VT(WS) = 1;

b) At the receiver, VR(R) = VR(H).

Solution 1. The RLC receiver is triggered to send only one times of WSN with the maximum value towards the sender. 

Even in this case, it’s still possible that the sender does not receive this WSN. Afterwards, the sender will keeps the minimum transmission window in operation and the transmission efficiency is very low. The RLC protocol is reduced into the stop-and-waiting mechanism.

Solution 2. The RLC receiver is triggered to send several times of WSN with the maximum value towards the sender.

The repeat sending of WSN decreases its lost probability from the receiver to the sender. However, it’s not one of the optimal solutions to avoid the cycle of stop-and-wait especially for the high-speed down-link in the case of good radio link quality.

Conclusion: The current AM RLC specification doesn’t provide an efficient mechanism to assure the reception of WSN between the receiver and the sender especially when the transmission window needs to be enlarged. An optimal solution needs to be proposed so as to assure the efficient RLC transmission especially for the high-speed down-link such as HSDPA.
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*********************** First Amended Section *************************
10.3.4.23
RLC info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Uplink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used. 
	

	>AM RLC
	
	
	
	
	

	>>Transmission RLC discard
	MP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Transmission window size
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs sent without getting them acknowledged. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN receiver window is equal to this value.
	

	>>Timer_RST
	MP
	
	Integer(50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000)
	Elapsed time in milliseconds. It is used to trigger the retransmission of RESET PDU.
	

	>>Max_RST
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	Defined in [16]
	

	>>Polling info
	OP
	
	Polling info 10.3.4.4
	
	

	>UM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>TM RLC
	
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	CHOICE Downlink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used
	

	>AM RLC
	
	
	
	
	

	>>DL RLC PDU size
	MP
	
	Integer(0..4992 by step of 8)
	Unit is bits
	REL-5

	>>In-sequence delivery
	MP
	
	Boolean
	TRUE indicates that RLC shall preserve the order of higher layer PDUs when these are delivered.

FALSE indicates that receiving RLC entity could allow SDUs to be delivered to the higher layer in different order than submitted to RLC sublayer at the transmitting side.
	

	>>Receiving window size 
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs allowed to be received. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN transmitter window is equal to this value
	

	>>Downlink RLC status Info
	MP
	
	Downlink RLC status info

10.3.4.1
	
	

	>>Timer_Window
	OP
	
	Integer(50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000)
	Elapsed time in milliseconds. It is used to trigger the retransmission of a STATUS PDU containing a Window SUFI field
	REL-6

	>>Max_WIN
	CV-Timer_Window
	
	Integer(1, 4, 6, 8, 12, 16, 24, 32)
	Defined in [16]
	REL-6

	>UM RLC
	
	
	
	(No data)
	

	>>DL UM RLC LI size
	MP
	
	Integer(7, 15)
	Size in bits to use for the downlink RLC UM LI.
	REL-5

	>>DL Duplication Avoidance and Reordering info
	OP
	
	UM Duplication Avoidance and Reordering info 10.3.4.26
	
	REL-6

	>>DL Out of sequence delivery info
	OP
	
	UM Out of sequence delivery info 10.3.4.27
	
	REL-6

	>TM RLC
	
	
	
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.
	

	One sided RLC re-establishment
	MP
	
	Boolean
	TRUE indicates that only one side of the AM RLC entity is re-established. 
	REL-5


	Condition
	Explanation

	EDCH
	This IE is mandatory if the RB has a mapping option on E-DCH, otherwise it is not needed. 

	Timer_Window
	If IE Timer_Window is present this IE is mandatory present. Otherwise it is not needed.


NOTE:

This information element is included within IE "Predefined RB configuration".

********************* Second Amended Section ***********************
11.3
Information element definitions
-- ***************************************************

--

--     RADIO BEARER INFORMATION ELEMENTS (10.3.4)

--

-- ***************************************************
[...]
DefaultConfigMode ::=



ENUMERATED {











fdd,











tdd }

DL-AM-RLC-Mode ::=




SEQUENCE {


inSequenceDelivery




BOOLEAN,


receivingWindowSize




ReceivingWindowSize,


dl-RLC-StatusInfo




DL-RLC-StatusInfo

}

DL-AM-RLC-Mode-r5 ::=




SEQUENCE {


dl-RLC-PDU-size





OctetModeRLC-SizeInfoType1,


inSequenceDelivery




BOOLEAN,


receivingWindowSize




ReceivingWindowSize,


dl-RLC-StatusInfo




DL-RLC-StatusInfo,

    timerWindow






TimerWindow                       OPTIONAL,


max-WIN







MaxWIN                             OPTIONAL
}

[...]
MaxRST ::=






ENUMERATED {











rst1, rst4, rst6, rst8, rst12,











rst16, rst24, rst32 }
MaxWIN ::=






ENUMERATED {











win1, win4, win6, win8, win12,











win16, win24, win32 }
NoExplicitDiscard ::=



ENUMERATED {











dt10, dt20, dt30, dt40, dt50,











dt60, dt70, dt80, dt90, dt100 }
[...]
TransmissionRLC-Discard ::=


CHOICE {


timerBasedExplicit




ExplicitDiscard,


timerBasedNoExplicit



NoExplicitDiscard,


maxDAT-Retransmissions



MaxDAT-Retransmissions,


noDiscard






MaxDAT

}
TimerWindow ::=





ENUMERATED {











twsn50, twsn100, twsn150, twsn200, twsn250, twsn300, 











twsn350, twsn400, twsn450, twsn500, twsn550,











twsn600, twsn700, twsn800, twsn900, twsn1000 }
TransmissionWindowSize ::=


ENUMERATED {











tw1, tw8, tw16, tw32, tw64, tw128, tw256,











tw512, tw768, tw1024, tw1536, tw2047, 











tw2560, tw3072, tw3584, tw4095 }
[...]
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