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9.6
Protocol Parameters

The values of the protocol parameters in this subclause are signalled by upper layers.

a)
MaxDAT.


It is the maximum value for the number of transmissions of a PDU. This parameter is an upper limit of counter VT(DAT). When the value of VT(DAT) comes to MaxDAT, either RLC RESET procedure or SDU discard procedure shall be initiated according to configuration by upper layer.

b)
Poll_PDU.


This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_PDU PDU. This is an upper limit for the VT(PDU) state variable, when VT(PDU) reaches Poll_PDU a poll is transmitted to the peer entity.

c)
Poll_SDU.


This parameter indicates how often the transmitter should poll the receiver in case of polling every Poll_SDU SDU. This is an upper limit for the VT(SDU) state variable, when VT(SDU) reaches Poll_SDU a poll is transmitted to the peer entity.

d)
Poll_Window.


This parameter indicates when the transmitter should poll the receiver in case of performing window-based polling. The range of values of this parameter shall be 0 ( Poll_Window ( 100. A poll is triggered for each PDU when J
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Poll_Window, where J is the window transmission percentage defined by
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where the constant 4096 is the modulus for AM described in Subclause 9.4.

e)
MaxRST.


It is the maximum value for the number of transmission of RESET PDU. This parameter is an upper limit of counter VT(RST). When the value of VT(RST) comes to MaxRST, unrecoverable error shall be indicated to upper layer.

f)
Configured_Tx_Window_Size.


The maximum allowed transmitter window size.

g)
Configured_Rx_Window_Size.


The allowed receiver window size.
h)
MaxMRW.


It is the maximum value for the number of transmissions of a MRW command. This parameter is an upper limit of counter VT(MRW). When the value of VT(MRW) comes to MaxMRW, RLC RESET procedure shall be initiated.

9.7.3
SDU discard function for acknowledged, unacknowledged, and transparent mode
The SDU discard function allows to discharge RLC PDU from the buffer on the transmitter side, when the transmission of the RLC PDU does not success for a long time. The SDU discard function allows to avoid buffer overflow. There will be several alternative operation modes of the RLC SDU discard function. Upper layers control, which discard function shall be used for each RLC entity.

The following is a list of operation modes for the RLC SDU discard function.

Table 9.2: List of criteria that control when to perform SDU discard

	Operation mode
	Presence

	Timer based discard, with explicit signalling
	Network controlled

	Timer based discard, without explicit signalling
	Network controlled

	SDU discard after MaxDAT number of transmissions
	Network controlled

	No_discard after MaxDAT number of transmissions
	Network controlled


9.7.3.3
SDU discard after MaxDAT number of transmissions

This alternative uses the number of transmissions as a trigger for SDU discard, and is therefore only applicable for acknowledged mode RLC. This makes the SDU discard function dependent of the channel rate. Also, this variant of the SDU discard function strives to keep the SDU loss rate constant for the connection, on the cost of a variable delay. SDU discard is triggered at the transmitter, and a MRW command is necessary to convey the discard information to the receiver, like in the timer-based discard with explicit signalling.

9.7.3.4
No_discard after MaxDAT number of transmissions

This alternative uses the number of transmissions, and is therefore only applicable for acknowledged mode RLC. Reset procedure shall be initiated after MaxDAT number of transmissions of an AMD PDU (see subclause 11.3.4.4).
11.3.4.4
VT(DAT) ( MaxDAT

If SDU discard after MaxDAT number of transmission is used and VT(DAT) ( MaxDAT for any PDU, the sender shall initiate the SDU discard with explicit signalling procedure. All the SDUs that have segments in PDUs with sequence numbers inside the interval VT(A) ( SN ( SN of the PDU with VT(DAT) ( MaxDAT shall be discarded.

If No_discard after MaxDAT number of transmissions is used, the sender shall initiate the RLC reset procedure when VT(DAT) ( MaxDAT.

11.4.5
Abnormal cases

11.4.5.1
Timer_RST timeout


If Timer_RST expires before the reset procedure is terminated, the Sender shall:

-
if VT(RST)<MaxRST-1:

-
set the RESET PDU as previously transmitted (even if additional SDUs were discarded in the mean-time).
-
transmit RESET PDU;

-
increment VT(RST) by one;

-
restart Timer_RST. 

11.6.1
Purpose

An SDU can be discarded with explicit signalling when MaxDAT number of transmissions is reached or the transmission time exceeds a predefined value (Timer_Discard) for an SDU in acknowledged mode RLC. Move Receiving Window (MRW) command is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly. Note that when the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. If Send MRW is not configured and no segments of an SDU were submitted to a lower layer, the SDU may be discarded in the transmitter without notification to the receiver. If Send MRW is configured, a Move Receiving Window request shall be sent to the receiver even if no segments of the SDU were submitted to a lower layer. The Send MRW is used when the AM RLC entity is connected to a PDCP layer which supports lossless SRNS relocation.
The MRW command is defined as a super-field in the RLC STATUS PDU, and can be piggybacked to status information of transmissions in the opposite direction.

Figure 11.6 below illustrates the elementary procedure for SDU discard with explicit signalling. The sender is the sender of AMD PDUs and it is either the UE or the network and the receiver is the receiver of AMD PDUs and it is either the network or the UE.
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Figure 11.6: SDU discard with explicit signalling

11.6.2
Initiation

This procedure is initiated by the sender when any of the following conditions is fulfilled:

1)
Timer based SDU discard with explicit signalling is used, Timer_Discard expires for an SDU, and one or more segments of the SDU have been submitted to a lower layer.

2)
Timer based SDU discard with explicit signalling is used, Timer_Discard expires for an SDU, and Send MRW is configured.

3)
SDU discard after MaxDAT number of transmissions is used, and MaxDAT number of transmissions is reached for an SDU.

The sender shall discard all PDUs that contain segments of the associated SDUs. If the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. VT(A) shall be updated when the procedure is terminated, and VT(S) shall be updated when a new MRW SUFI which includes SN_MRWLENGTH >VT(S) is transmitted.
The sender shall transmit a status report on the DCCH logical channel if the sender is located in the control plane and on the DTCH if it is located in the user plane.

This status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active, or if the 'EPC mechanism' is used and the timer 'Timer_EPC' is active or 'VR(EP)' is counting down.
The STATUS PDUs have higher priority than data PDUs.

The sender shall start timer Timer_MRW. If a new SDU discard procedure is triggered when Timer_MRW is running, no new MRW SUFIs shall be sent before the current SDU discard procedure is terminated by one of the termination criteria.

11.6.5
Expiration of timer Timer_MRW


If Timer_MRW expires before the discard procedure is terminated, the Sender shall:

-
if VT(MRW)<MaxMRW-1:

-
set the MRW SUFI as previously transmitted (even if additional SDUs were discarded in the mean-time).
-
include the MRW SUFI in a new status report (if other SUFIs are included in this PDU, their contents shall be updated);

-
transmit the status report by either including it in a STATUS PDU or piggy-backed in an AMD PDU;

-
increment VT(MRW) by one;

-
restart Timer_MRW for this discard procedure. 
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10.3.4.23
RLC info

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

	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)
	The maximum number of transmissions of RESET PDU. The value 1 should not be used for this release of the specifications.

	>>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
	
	
	
	

	>>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
	

	>UM RLC
	
	
	
	(No data)

	>TM RLC
	
	
	
	

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


NOTE

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

10.3.4.25
Transmission RLC Discard

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

	CHOICE SDU Discard Mode
	MP
	
	
	Different modes for discharge the RLC buffer on the transmitter side;

"Timer based with explicit signalling", "Timer based without explicit signalling", "Discard after Max_DAT retransmissions" or "No_discard". For unacknowledged mode and transparent mode, only Timer based without explicit signalling is applicable. If "No_discard" is used, reset procedure shall be done after Max_DAT retransmissions

	>Timer based explicit
	
	
	
	

	>>Timer_MRW
	MP
	
	Integer(50,60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 300, 400, 500, 700, 900)
	Elapsed time in milliseconds. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field

	>>Timer_discard
	MP
	
	Integer(100, 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 7500)
	Elapsed time in milliseconds before a SDU is discarded. 

	>>MaxMRW
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	It is the maximum value for the number of transmissions of a MRW command. The value 1 should not be used for this release of the specifications.

	>Timer based no explicit
	
	
	
	

	>>Timer_discard
	MP
	
	Integer(10,20,30,40,50,60,70,80,90,100)
	Elapsed time in milliseconds before a SDU is discarded. 

	>Max DAT retransmissions
	
	
	
	

	>>Max_DAT
	MP
	
	Integer(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40)
	Number of retransmissions of a PDU before a SDU is discarded. 

	>>Timer_MRW
	MP
	
	Integer(50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 300, 400, 500, 700, 900)
	Elapsed time in milliseconds. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field

	>>MaxMRW
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	It is the maximum value for the number of retransmissions of a MRW command

	>No discard
	
	
	
	

	>>Max_DAT
	MP
	
	Integer(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40)
	Number of retransmissions of a PDU before the RLC entity is reset. 


	CHOICE SDU Discard Mode
	Condition under which the given SDU Discard Mode is chosen

	Timer based explicit
	If the modes for discharge of the RLC buffer on the transmitter side is "Timer based with explicit signalling"

	Timer based no explicit
	If the modes for discharge of the RLC buffer on the transmitter side is "Timer based without explicit signalling"
For unacknowledged mode, only Timer based without explicit signalling is applicable.

	Max DAT retransmissions
	If the modes for discharge of the RLC buffer on the transmitter side is "Discard after Max_DAT retransmissions"

	No discard
	If the modes for discharge the of RLC buffer on the transmitter side is "Reset procedure shall be done after Max_DAT retransmissions"
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