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9.2.2.11
SUFI

Which SUFI fields to use is implementation dependent, but when a STATUS PDU includes information about which PUs have been received and which are detected as missing, information shall not be included about PUs with SN(VR(H) i.e. PUs that have not yet reached the receiver.

Length: variable number of bits.

The SUFI (Super-Field) includes three sub-fields: type information (type of super-field, e.g. list, bitmap, acknowledgement, etc), length information (providing the length of a variable length field within the following value field) and a value.

Figure 9.7 shows the structure of the super-field. The size of the type sub‑field is non-zero but the size of the other sub‑fields may be zero.

Type

Length

Value

Figure 9.7: The Structure of a Super-Field

The length of the type field is 4 bits and it may have any of following values.

Bit
Description

0000
No More Data (NO_MORE)

0001
Window Size (WINDOW)

0010
Acknowledgement (ACK)

0011
List (LIST)

0100
Bitmap (BITMAP)

0101
Relative list (Rlist)

0110
Move Receiving Window Acknowledgement  (MRW-ACK)

0111
Move Receiving Window  and ignore first N LIs (MRW_N_IFL)

1000-1111
Reserved (PDUs with this encoding are invalid for this version of the protocol)

The length sub-field gives the length of the variable size part of the following value sub-field and the length of it depends on the super-field type. The value sub-field includes the value of the super-field, e.g. the bitmap in case of a BITMAP super-field, and the length is given by the length of the type sub-field.






















9.2.2.11.7
The Move Receiving Window  Acknowledgement super-field

The ‘Move Receiving Window Acknowledgement ’ super-field acknowledges the reception of MRW_N_IFL  command. The format is given in the figure below.
Type = MRW-ACK

N

SN-ACK

Figure 9.14: The MRW-ACK fields in a STATUS PDU

N

Length: 4 bits

Value of this field is equal to the value of  N in received MRW_N_IFL command.
SN_ACK 

Length: 12 bits

SN_ACK field indicates the new value of VR (R) after the reception of MRW_N_IFL command .  
9.2.2.11.8
The Move Receiving Window and Ignore First N LIs (MRW_N_IFL) super-field

The 'Move Receiving Window and ignore first N LIs' super-field is used to request the RLC receiver to move its receiving window and to indicate the amount of discarded SDUs, as a result of a SDU discard in the RLC transmitter. It also indicates to the receiver the presence and the amount of the trailing bytes of the discarded SDU in the PU with sequence number SN_MRWLENGTH. The format is given in the figure below.
Type = MRW_N_IFL

N

LENGTH

SN_MRW1

...

SN_MRWLENGTH

Figure 9.15: The MRW_N_IFL fields in a STATUS PDU

N

Length: 4 bits

The number of LI fields in the PU that shall be ignored in the SN_MRWLENGTH. It equals the amount of SDUs in the PU that are discarded from the PU identified by SN_MRWLENGTH.

LENGTH

Length: 4 bits 

The number of SN_MRWi fields in the super-field of type MRW. It equals the amount of discarded SDUs within one MRW SUFI.

SN_MRWi
Length: 12 bits

SN_MRWi fields enumerate each of the discarded SDUs by indicating the sequence number of the next PU not anymore belonging to the i:th discarded SDU. All the SN_MRWi fields are in a monotonically  non-decreasing order. Except for SN_MRWLENGTH , this field indicates that the discarded SDU indicated by SN_MRWI  ends in the PU with sequence number SN_MRWI   -1.
Additionally SN_MRWLENGTH requests the RLC receiver to discard all PUs with sequence number < SN_MRWLENGTH, and to move the receiving window accordingly. In addition, the receiver has to discard the first N LIs and the corresponding data bytes in the PU with sequence number SN_MRWLENGTH.  This implies that  N = 0 indicates the first data byte in the PU with sequence number SN_MRWLENGTH corresponds to the first byte of the SDU to be reassembled next.
9.5
Timers

a)
Timer_Poll.

This timer is only used when the poll timer trigger is used. It is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer. The value of the timer is signalled by RRC.


If the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer has been received, the receiver is polled once more (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted. If there is no PU to be transmitted and all PUs have already been acknowledged, the receiver shall not be polled.


If a new poll is sent when the timer is running it is restarted.

b)
Timer_Poll_Prohibit.

This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. A poll shall be delayed until the timer expires if a poll is triggered when the timer is active. Only one poll shall be transmitted when the timer expires even if several polls were triggered when the timer was active. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted. This timer will not be stopped by a STATUS PDU. The value of the timer is signalled by RRC. 
c)
Timer_EPC.


This timer is only used when the EPC function is used and it accounts for the roundtrip delay, i.e. the time when the first retransmitted PU should be received after a status report has been sent. The timer is started when the last STATUS PDU of a status report is transmitted and when it expires EPC can start decrease (see subclause 9.7.3). The value of the timer is signalled by RRC.
d)
Timer_Discard.


This timer is used for the SDU discard function. In the transmitter, the timer is activated upon reception of a SDU from higher layer. If the SDU has not been acknowledged and/or transmitted when the timer expires, the SDU is discarded. Following which, if the SDU discard function uses explicit signalling, a Move Receiving Window request is sent to the receiver. The value of the timer is signalled by RRC.

e)
Timer_Poll_Periodic.


This timer is only used when the timer based polling is used. The timer is started when the RLC entity is created. Each time the timer expires a poll is transmitted (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted and the timer shall only be restarted. The value of the timer is signalled by RRC.

f)
Timer_Status_Prohibit.


This timer is only used when the STATUS prohibit function is used. It prohibits the receiving side from sending status reports. The timer is started when the last STATUS PDU in a status report is transmitted and no new status report can be transmitted before the timer has expired. The value of the timer is signalled by RRC.

g)
Timer_Status_Periodic.


This timer is only used when timer based status report sending is used. The timer is started when the RLC entity is created. Each time the timer expires a status report is transmitted and the timer is restarted. The value of the timer is signalled by RRC.

h)
Timer_RST.


It is used to detect the loss of RESET ACK PDU from the peer RLC entity. This timer is set when the RESET PDU is transmitted. And it will be stopped upon reception of RESET ACK PDU. If it expires, RESET PDU will be retransmitted. The value of the timer is signalled by RRC.

i)
Timer_MRW.


This timer is used as part of the Move Receiving Window protocol. It is used to trigger the retransmission of a status report containing an MRW SUFI field. The timer is started when the last STATUS PDU of the status report is first transmitted. Each time the timer expires, the status report is retransmitted and the timer is restarted (when the last STATUS PDU of the status report is retransmitted). It shall be stopped when a STATUS PDU is received which contains MRW_ACK SUFI indicating VR(R) ( SN_MRW and value of  N same as the value of N in MRW_N_IFL command it had last sent.. The value of the timer is signalled by RRC.

11.6
SDU discard with explicit signalling procedure

11.6.1
Purpose

An SDU can be discarded with explicit signalling when MaxDAT number of retransmissions is reached or the transmission time exceeds a predefined value (Timer_Discard) for a SDU in acknowledged mode RLC. Move Receiving Window (MRW_N_IFL ) 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.

The MRW_N_IFL command is defined as a super-field in the RLC STATUS PDU, and 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 the following conditions are fulfilled:

1)
SDU discard with explicit signalling is used.

2)
MaxDAT number of retransmissions is reached or Timer_Discard expires for a SDU in acknowledged mode RLC.

The sender shall discard all PUs 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. 

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.

If the PU with sequence number SN_MRWLENGTH contains LI indicating trailing data from the discarded SDUs, the transmitter shall send SUFI MRW_N_IFL indicating to the receiver to discard the first N LIs and the corresponding data bytes. Otherwise the transmitter shallset N in MRW_N_IFL command to 0.
This status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

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_N_IFL  SUFIs should be sent before an MRW_ACK SUFI is received indicating the appropriate value of VR(R) and N. 

11.6.2.1
Piggybacked STATUS PDU

It is possible to piggyback a STATUS PDU on an AMD PDU. If a PDU includes padding a piggybacked STATUS PDU can be inserted instead of the padding.

11.6.2.2
STATUS PDU contents to set

The size of the STATUS PDU shall be equal to one of the allowed PDU sizes. The information that needs to be transmitted in a status report can be split into several STATUS PDUs if one STATUS PDU does not accommodate all the information.

The status report shall include the MRW_N_IFL  SUFI, other SUFI fields can be used additionally. MRW_N_IFL SUFI shall convey information about the discarded SDU(s) to the receiver.

Padding shall be inserted if the SUFI fields do not fill the entire STATUS PDU. If the PDU contains padding the last SUFI field shall be a No More Data super-field.

11.6.3
Reception of the STATUS PDU by the receiver

The receiver shall upon reception of the STATUS PDU/piggybacked STATUS PDU discard PUs and update the state variables VR(R), VR(H) and VR(MR) according to the received STATUS PDU/piggybacked STATUS PDU. Additionally the receiver should indicate the higher layers of all of the discarded SDUs.

The receiver shall initiate the transmission of a status report containg SUFI MRW_ACK indicating the revised value of VR(R) and set N to the value of N indicated in the received MRW_N_IFL commandThe transmission of MRW ACK shall not be affected by STATUS Prohibit timer .

The receiver, on reception of  SUFI MRW_N_IFL ,  shall discard the first N LIs and the corresponding data bytes and start  reassembling the next SDU from the data byte indicated by the N+1:th LI field of the PU with sequence number SN_MRWLENGTH.

11.6.4
Reception of STATUS PDU if VR(R) ( SN_MRWLENGTH
The procedure is terminated in the sender when anMRW_ACK SUFI is received indicating a value of VR(R) ( SN_MRWLENGTH  and value of N is same as sent in the MRW_N_IFL command If this occurs Timer_MRW is stopped and  VT(MRW) is set to 0, and VT(A) is updated to VR(R ) thereby terminating the procedure.

If new SDUs are discarded during the running of the Timer_MRW, a new discard procedure should be initiated no earlier than after the reception of  MRW_ACK SUFI  which indicates VR(R) ( SN_MRWLENGTH  .and appropriate N.
11.6.5
Expiration of timer Timer_MRW

If Timer_MRW expires before an MRW_ACK SUFI is received indicating a value of VR(R) greater or equal to the MRW parameter and N same as sent N then the STATUS(MRW) shall be retransmitted, VT(MRW) is incremented by one and Timer_MRW restarted. MRW SUFI should be exactly the same as previously transmitted even though some new SDUs would have been discarded during the running of the Timer_MRW.

11.6.6
Abnormal cases

11.6.6.1
Obsolete/corrupted MRW command 

If the MRW_N_IFL command contains outdated information about the receiver window (receiver window already moved further than MRW command is indicating), the MRW command shall be discarded and a status report containing SUFI MRW_ACK shall be transmitted   indicating the value of VR(R) and N set to the value of N indicated in the received MRW_N_IFL command.

11.6.6.2
VT(MRW) equals MaxMRW
If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication shall be passed to RRC and RESET procedure should be performed.
11.6.6.3 Reception of obsolete MRW_ACK
If an MRW_ACK is received indicating VR (R) < VT(A) or  value of N different from the value of N in the transmitted MRW_N_IFL command or when TIMER_MRW is not active , it is discarded.
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