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9.2.2.8
Length Indicator (LI)

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PDU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment. Length Indicators are included in the PDUs that they refer to. The size of the Length Indicator may be either 7bits or 15bits. The value of a Length Indicator shall not exceed the values specified in subclauses 11.2.4.2 and 11.3.4.5.

A Length Indicator group is a set of Length Indicators that refer to a PDU. Length Indicators that are part of a Length Indicator group must never be reordered within the Length Indicator group or removed from the Length Indicator group.

If there can be more than one Length Indicator, each specifying the end of an SDU in a PDU, the order of these Length Indicators must be in the same order as the SDUs that they refer to.

In the case where the end of the last segment of an SDU exactly ends at the end of a PDU and there is no LI that indicates the end of the SDU, the next Length Indicator, shall be placed as the first Length Indicator in the following PDU and have value LI=0. In case, this SDU was the last one to be transmitted, a PDU consisting of an RLC Header with LI=0 followed by a padding Length Indicator and padding shall be generated.
In the case where a PDU contains a 15-bit LI indicating that an SDU ends with one octet left in the PDU, the last octet of this PDU shall be ignored and shall not be filled with the first octet of the next SDU data.

In the case where the last segment of an RLC SDU is one octet short of exactly filling the previous RLC PDU, and 15-bit Length Indicators are used, the Length Indicator shall be placed as the first Length Indicator in the following PDU and have value LI=111 1111 1111 1011. The remaining one octet in the previous RLC PDU shall be ignored. In case, this SDU was the last one to be transmitted, a PDU consisting of an RLC Header with LI=111 1111 1111 1011 followed by a padding Length Indicator and padding shall be generated.
A PDU that has unused space, to be referred to as padding, shall use a Length Indicator to indicate that this space is used as padding unless the padding size is one octet for PDUs with 15-bit LIs. A padding Length Indicator must be placed after any Length Indicators for a PDU.

All unused space in a PDU must be located at the end of the PDU, be a homogeneous space and is referred to as padding. Predefined values of the Length Indicator are used to indicate this. 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.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A Length Indicator must be used to indicate the piggybacked STATUS PDU. This Length Indicator takes space from the padding space or piggybacked STATUS PDU and not the PDU data and will always be the last Length Indicator. Where only part of the padding space is used by a piggybacked STATUS PDU then the end of the piggybacked STATUS PDU is determined 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 PDU. The padding/piggybacked STATUS PDU predefined Length Indicators shall be added after the very last (i.e. there could be more than one SDU that end within a PDU) Length Indicator that indicates the end of the last SDU segment in the PDU.

If SDU discard with explicit signalling is used an AMD PDU can contain a maximum number of 15 LIs indicating the end of an SDU and the rest of the AMD PDU space shall be used as padding/piggybacked STATUS PDU.

For AM, 7bit indicators shall be used if the AMD PDU size is ( l26 octets. Otherwise 15bit indicators shall be used. For UM, 7bit indicators shall be used if the UMD PDU size is ( l25 octets. Otherwise 15bit indicators shall be used.

The length of the Length Indicator only depends on the size of the largest RLC PDU. The length of the Length Indicator is always the same for all UMD PDUs or AMD PDUs, for one RLC entity.
If the maximum RLC PDU size for an RLC entity is not explicitly configured (e.g. on FACH), the length of the Length Indicator is determined by the maximum configured TB size for the transport channel on which the logical channel is mapped.
Length: 7bits

	Bit
	Description

	0000000
	The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no LI that indicates the end of the 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 LI that indicates the end of the 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 LI that indicates the end of the 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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