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9.2.2.8
Length Indicator (LI)

A "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU.

Except for the predefined values reserved for special purposes and listed in the tables below, the "Length Indicator" shall:

-
be set to the number of octets between the end of the RLC header and up to and including the last octet of an RLC SDU segment;

-
be included in the PDUs that they refer to.

The size of the "Length Indicator" may be either 7 bits or 15 bits. The value of a "Length Indicator" shall not exceed the values specified in subclauses 11.2.4.2 and 11.3.4.5 respectively for UMD and AMD PDUs.

The "Length Indicators" which refer to the same PDU, shall:

-
not be reordered in case of retransmission;

-
be in the same order as the RLC SDUs that they refer to.

For AM:

-
if the "AMD PDU size" is ( l26 octets:

-
7-bit "Length Indicators" shall be used.

-
else:

-
15-bit "Length Indicators" shall be used.

-
the size of the "Length Indicator" is always the same for all AMD PDUs, for one RLC entity.

For UM:

-
if the "largest UMD PDU size" is ( l25 octets:

-
7-bit "Length Indicators" shall be used.

-
else:

-
15-bit "Length Indicators" shall be used.

-
between modifications of the "largest UMD PDU size", the size of the "Length Indicator" is the same for all UMD PDUs;

-
if the RLC SDU begins in the beginning of the RLC PDU; and
-
if the RLC PDU is transmitted in uplink; and
-
if the "Length Indicators" indicating that a RLC SDU ended exactly in the end or one octet short (only when 15-bit "Length Indicators" is used) of the previous RLC PDU are not present:

-
if 7-bit "Length Indicator" is used:

-
the "Length Indicator" with value "111 1100" shall be used;

-
if 15-bit "Length Indicator" is used:

-
the "Length Indicator" with value "111 1111 1111 1100" shall be used.

-
In downlink: 

-
if 7-bit "Length Indicator" is used:

-
the Receiver shall be prepared to receive the "Length Indicator" with value "111 1100";
-
the Receiver shall follow the discard rules in subclause 11.2.3 both when the “Length Indicator” with value “111 1100” is present and when it is absent;
-
if 15-bit "Length Indicator" is used:

-
the Receiver shall be prepared to receive the "Length Indicator" with value "111 1111 1111 1100";

-
the Receiver shall follow the discard rules in subclause 11.2.3 both when the “Length Indicator” with value “111 1111 1111 1100” is present and when it is absent.
In the case where the end of the last segment of an RLC SDU exactly ends at the end of a PDU and there is no "Length Indicator" that indicates the end of the RLC SDU:
-
if 7-bit "Length Indicator" is used:

-
a "Length Indicator" with value "000 0000" shall be placed as the first "Length Indicator" in the following PDU;

-
if 15-bit "Length Indicator" is used:

-
a "Length Indicator" with value "000 0000 0000 0000" shall be placed as the first "Length Indicator" in the following PDU.

In the case where a PDU contains a 15-bit "Length Indicator" indicating that an RLC SDU ends with one octet left in the PDU, the last octet of this PDU shall:

-
be padded by the Sender and ignored by the Receiver though there is no "Length Indicator" indicating the existence of Padding; and

-
not be filled with the first octet of the next RLC SDU data.

In the case where 15-bit "Length Indicators" are used in a PDU and the last segment of an RLC SDU is one octet short of exactly filling the PDU:

-
if a 15-bit "Length Indicator" is used for the following PDU:

-
the "Length Indicator" with value "111 1111 1111 1011" shall be placed as the first "Length Indicator" in the following PDU;

-
the remaining one octet in the current PDU shall be padded by the Sender and ignored at the Receiver though there is no "Length Indicator" indicating the existence of Padding;

-
if a 7-bit "Length Indicator" is used for the following PDU:

-
if RLC is configured for UM mode:

-
the "Length Indicator" with value "000 0000" shall be placed as the first "Length indicator" in the following PDU and its "Sequence Number" shall be incremented by 2 before it is transmitted.

For UM and AM RLC:

-
if a 7 bit "Length Indicator" is used in a RLC PDU and one or more padding octets are present in the RLC PDU after the end of the last RLC SDU:

-
Indicate the presence of padding by including a "Length Indicator" with value "1111111" as the last "Length Indicator" in the PDU;

-
if a 15 bit "Length Indicator" is used in a RLC PDU and two or more padding octets are present in the RLC PDU after the end of the last RLC SDU:

-
Indicate the presence of padding by including a "Length Indicator" with value "111 1111 1111 1111" as the last "Length Indicator" in the PDU. 

Note: After the "Length Indicator" indicating the presence of padding has been included in the RLC PDU, the length of the padding may be zero.
If a "Length Indicator" is still awaiting transmission and there is no RLC SDU available, an RLC PDU consisting of this "Length Indicator", the appropriate padding "Length Indicator" and padding may be transmitted.

Predefined values of the "Length Indicator" are used to indicate padding. The values that are reserved for special purposes are listed in the tables below depending on the size of the "Length Indicator". Only predefined "Length Indicator" values can refer to the padding space. These values shall only be placed after all other "Length Indicators" for a PDU.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A predefined "Length Indicator" shall be used to indicate the presence of a piggybacked STATUS PDU. This "Length Indicator" replaces the padding "Length Indicator". The piggybacked STATUS PDU shall be appended immediately following the PDU data. When only part of the padding space is used, the end of the piggybacked STATUS PDU is indicated by one of the SUFI fields NO_MORE or ACK. Thus no additional "Length Indicator" is required to show that there is still padding in the AMD PDU.

If "SDU discard with explicit signalling" is configured:

-
an AMD PDU can contain a maximum number of 15 "Length Indicators" indicating the end of 15 corresponding SDUs; and

-
the rest of the AMD PDU space shall be used as padding or as piggybacked STATUS PDU.

Length: 7 bits

	Bit
	Description

	0000000
	The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU.

	1111100
	UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111101
	Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111110
	AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111111
	The rest of the RLC PDU is padding. The padding length can be zero.


Length: 15bits

	Bit
	Description

	000000000000000
	The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU.

	111111111111011
	The last segment of an RLC SDU was one octet short of exactly filling the previous RLC PDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU. The remaining one octet in the previous RLC PDU is ignored.

	111111111111100
	UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111101
	Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111110
	AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	111111111111111
	The rest of the RLC PDU is padding. The padding length can be zero.
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