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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. Information about PUs with SN<VR(R) shall not be given except when this is necessary in order to use the BITMAP SUFI, see 9.2.2.11.5.

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 (MRW)

0111
Move Receiving Window and ignore first LI (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.

9.2.2.11.1
The No More Data super-field

The 'No More Data' super-field indicates the end of the data part of a STATUS PDU and is shown in Figure 9.8 below. It shall always be placed as the last SUFI if it is included in a STATUS PDU. All data after this SUFI shall be regarded as padding and shall be neglected.

Type=NO_MORE

Figure 9.8: NO_MORE field in a STATUS PDU

9.2.2.11.2
The Acknowledgement super-field

The 'Acknowledgement' super-field consists of a type identifier field (ACK) and a sequence number (LSN) as shown in Figure 9.9 below. The acknowledgement super-field is also indicating the end of the data part of a STATUS PDU. Thus, no 'NO_MORE' super-field is needed in the STATUS PDU when the 'ACK' super-field is present. The ACK SUFI shall always be placed as the last SUFI if it is included in a STATUS PDU. All data after this SUFI shall be regarded as padding and shall be neglected.

Type = ACK

LSN

Figure 9.9: The ACK fields in a STATUS PDU

LSN

Length: 12 bits

Acknowledges the reception of all PUs with sequence numbers < LSN (Last Sequence Number) that are not indicated to be erroneous in earlier parts of the STATUS PDU. This means that if the LSN is set to a different value than VR(R) all erroneous PUs must be included in the same STATUS PDU and if the LSN is set to VR(R) the erroneous PUs can be split into several STATUS PDUs. At the transmitter, if the value of the LSN =< the value of the first error indicated in the STATUS PDU VT(A) will be updated according to the LSN, otherwise VT(A) will be updated according to the first error indicated in the STATUS PDU. The LSN should not be set to a value > VR(H).

9.2.2.11.3
The Window Size super-field

The 'Window Size' super-field consists of a type identifier (WINDOW) and a window size number (WSN) as shown in Figure 9.10 below. The receiver is always allowed to change the Tx window size of the peer entity during a connection, but the maximum allowed value is given by RRC configuration. The Rx window of the receiver is not changed.

Type = WINDOW

WSN

Figure 9.10: The WINDOW fields in a STATUS PDU

WSN

Length: 12 bits

The allowed Tx window size to be used by the transmitter. The range of the window size is [1, 212-1]. The Tx_Window_Size parameter is set equal to WSN upon reception of this SUFI.
9.2.2.11.4
The List super-field

The List Super-Field consists of a type identifier field (LIST), a list length field (LENGTH) and a list of LENGTH number of pairs as shown in Figure 9.11 below:

Type = LIST

LENGTH

SN1

L1

SN2

L2

…

SNLENGTH+1

LLENGTH+1

Figure 9.11: The List fields in a STATUS PDU for a list

LENGTH

Length: 4 bits

The number of (SNi , Li)-pairs in the super-field of type LIST. The value "0000" means one pair, and so on up to “1111” that means 16 pairs..

SNi 

Length: 12 bits

Sequence number of PU, which was not correctly received.

Li 

Length: 4 bits

Number of consecutive PUs not correctly received following PU with sequence number SNi. 

9.2.2.11.5
The Bitmap super-field

The Bitmap Super-Field consists of a type identifier field (BITMAP), a bitmap length field (LENGTH), a first sequence number (FSN) and a bitmap as shown in Figure 9.12 below:

Type = BITMAP

LENGTH

FSN

Bitmap

Figure 9.12: The Bitmap fields in a STATUS PDU

LENGTH

Length: 4 bits 

The size of the bitmap in octets equals LENGTH+1, i.e. LENGTH="0000" means that the size of the bitmap is one octet and LENGTH="1111" gives the maximum bitmap size of 16 octets.

FSN

Length: 12 bits

The sequence number for the first bit in the bitmap. FSN shall not be set to a value lower than VR(R)-7 when the Rx window size is less then half the maximum RLC AM sequence number. If the Rx window size is larger, FSN shall not be set to a value lower than VR(R).

Bitmap

Length: Variable number of octets given by the LENGTH field.

Status of the SNs in the interval [FSN, FSN + (LENGTH+1)*8 - 1] indicated in the bitmap where each position (from left to right) can have two different values (0 and 1) with the following meaning (bit_position([0,(LENGTH+1)*8 ‑ 1]):

1: SN = (FSN + bit_position) has been correctly received.

0: SN = (FSN + bit_position) has not been correctly received.

9.2.2.11.6
The Relative List super-field

The Relative List super-field consists of a type identifier field (RLIST), a list length field (LENGTH), the first sequence number (FSN) and a list of LENGTH number of codewords (CW) as shown in Figure 9.134 below.

Type = RLIST

LENGTH

FSN

CW1

CW2

…

CWLENGTH

Figure 9.13: The RList fields in a STATUS PDU

LENGTH

Length: 4 bits 

The number of codewords (CW) in the super-field of type RLIST.

FSN

Length: 12 bits

The sequence number for the first erroneous PU in the RLIST, i.e. LENGTH="0000" means that only FSN is present in the SUFI. 

CW

Length: 4 bits

The CW consists of 4 bits where the three first bits are part of a number and the last bit is a status indicator and it shall be interpreted as follows:

Code Word
Description

X1X2X3 0
Next 3 bits of the number are X1X2X3 and the number continues in the next CW. The most significant bit within this CW is X1.

X1X2X3 1
Next 3 bits of the number are X1X2X3 and the number is terminated. The most significant bit within this CW is X1. This is the most significant CW within the number.

By default, the number given by the CWs represents a distance between the previous indicated erroneous PU up to and including the next erroneous PU.

One special value of CW is defined:

000 1
'Error burst indicator'.

The error burst indicator means that the next CWs will represent the number of subsequent erroneous PUs (not counting the already indicated error position). After the number of errors in a burst is terminated with XXX 1, the next codeword will again by default be the least significant bits (LSB) of the distance to the next error.
9.2.2.11.7
The Move Receiving Window super-field

The 'Move Receiving Window' 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. The format is given in the figure below.

Type = MRW

LENGTH

SN_MRW1

...

SN_MRWLENGTH+1

Figure 9.14: The MRW fields in a STATUS PDU

LENGTH

Length: 4 bits

The number of SN_MRWi fields in the super-field of type MRW, “0000” means one SN_MRW field, and so on up to “1111” that means 16 SN_MRW fields.


SN_MRWi
Length: 12 bits

SN_MRWi fields enumerate each of the discarded SDUs by indicating the sequence number of the PU in which the succeeding SDU of the i:th discarded SDU begins.

Additionally SN_MRWLENGTH requests the RLC receiver to discard all PUs with sequence number < SN_MRWLENGTH, and to move the receiving window accordingly. It also 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.
9.2.2.11.8
The Move Receiving Window and Ignore First LI (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+1

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+1. It equals the amount of SDUs in the PU that are discarded from the PU identified by SN_MRWLENGTH+1.

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. LENGTH="0000" means that the size of there is one SN_MRW field,  LENGTH="1111" gives the maximum size of 16 SN_MRW fields.
SN_MRWi
Length: 12 bits

SN_MRWi fields enumerate each of the discarded SDUs by indicating the sequence number of the PU in which the succeeding SDU of the i:th discarded SDU begins. 

Additionally SN_MRWLENGTH+1 requests the RLC receiver to discard all PUs with sequence number < SN_MRWLENGTH+1, 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+1.
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