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10.4.14a
Length Indicator (LI) field in EGPRS TBF mode

The Length indicator is used to delimit LLC PDUs within the RLC data block. The first Length Indicator shall indicate the number of octets of the RLC data field belonging to the first LLC PDU, the second Length Indicator shall indicate the number of octets of the RLC data field belonging to the second LLC PDU, etc. Within a TBF, only the last segment of any LLC PDUshall have   a Length Indicator, where an entire LLC PDU is referred to as its own last segment when no segmentation is perfomed and, thus, each LLC PDU is uniquely identified with its last segment.  The length indicator shall be placed in the RLC data block corresponding to  the last segment of the LLC PDU, unless the LLC PDU without the corresponding LI field fills the RLC data block precisely. In that case, the Length Indicator shall be placed as the first Length Indicator in the next in sequence RLC data block and take the value 0.
The final RLC data block of a TBF shall have a Length indicator field corresponding to the final LLC PDU unless the final LLC PDU fills the final RLC data block precisely. If the final LLC PDU fills the final RLC data block precisely, the final LLC PDU shall be sent without a corresponding Length indicator field. If the final LLC PDU does not fill the RLC data block, a final Length Indicator field shall be included in the RLC data block, taking the value 127 (111 1111), indicating that there is no following LLC PDU in the current RLC data block.  If the final LLC PDU does not fill the final RLC data block and there is only one octet left, then the Length Indicator corresponding to the final LLC PDU is the only remaining  Length Indicator field that shall be included in the RLC data block.

An LLC PDU that is incompletely transmitted shall have a Length Indicator field with the value 0 and  an  E bit  with the value 1.  By receiving  LI=0  and  E=1,  the RLC receiver shall drop the corresponding  LLC PDU.

The Length indicator field is 7 bits in length and shall be encoded as a binary number. The valid values are the values ranging from 0 to 74 and the value 127. All other values are reserved. A mobile station detecting a reserved LI value or an inconsistent encoding of the LI and E fields shall ignore all fields of the RLC/MAC block, except the USF field.

The interpretation of the value contained in the length indicator is summarized in Table 32 and examples are shown in Annex B.

Table 132: Interpretation of values of LI field and E bit

	Value of LI in a RLC data block
	Value of  E bit
	Interpretation 

	k-th LI:          0<value <75

(k>0 integer)
	
	The value of the k-th LI is the number of octets of the k-th LLC PDU, or the last segment of it, in the current RLC data block.

	
	0
	There is at least one LLC PDU following the k-th LLC PDU in the current RLC data block.

	
	1
	There is no more than one LLC PDU following the k-th LLC PDU in the current RLC data block.

	k-th LI:       0<value<75
	0
	The value of the k-th LI is the number of octets of the k-th LLC PDU, or the last segment of it, in the current RLC data block. No LLC PDU follows the k-th LLC PDU in the current RLC data block

	k+1 -th LI:      value=127

(k>0 integer)
	1
	

	1st LI:             value =0
	0
	The last LLC PDU of the previous in sequence RLC data block ends at the boundary of that RLC data block and it has no LI in the header of that RLC data block

	k-th LI:        0<value <75    

(k>1 integer)
	
	The k-th LI  contains  the number of octets of  the (k-1)-th LLC PDU, or the last segment of it, in the current RLC data block.  

	
	0
	There is at least one LLC PDU following the  (k-1)-th LLC PDU in the current RLC data block.    

	
	1
	There is no more than one LLC PDU following the (k-1)-th LLC PDU in the current RLC data block.

	1st LI:             value=0
	0
	The value of the k-th LI is the number of octets of the (k-1)-th LLC PDU, or the last segment of it, in the current RLC data block. No LLC PDU follows the (k-1)-th LLC PDU in the current RLC data block

	k-th LI:      0<value <75
	0
	

	k+1 -th LI:    value=127

(k>1 integer)
	1
	

	k-th LI:         value = 0

(k>0 integer)
	1
	The corresponding LLC PDU  shall be dropped by the receiver



	
	

	
	

	
	

	
	


Next modified text
Annex B (informative): RLC data block delimitation examples
B1. RLC data block delimitation  for GPRS
B1.1
Example 1

Figure B.1 provides an example of the use of the Length indicator in conjunction with the M and E bits. In the example, LLC PDU 1 continues from a previous RLC data block and ends in the RLC data block shown. LLC PDU 2 follows LLC PDU 1 and is completely contained within the RLC data block. LLC PDU 3 follows LLC PDU 2, beginning in the RLC data block shown, and continues into the next RLC data block.

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	PR
	TFI
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 0
	Octet 2
	

	Length indicator = 11
	M = 1
	E = 0
	Octet 3
	LLC PDU 1

	Length indicator = 26
	M = 1
	E = 1
	Octet 4
	

	
	
	
	
	
	
	
	
	Octet 5
	

	
LLC PDU 1 (cont)
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 15
	

	
	
	
	
	
	
	
	
	Octet 16
	

	
	
	
	
	
	
	
	
	Octet 17
	

	LLC PDU 2
	.

.

.
	LLC PDU 2

	
	
	
	
	
	
	
	
	Octet 41
	

	
	
	
	
	
	
	
	
	Octet 42
	

	
	
	
	
	
	
	
	
	Octet 43
	

	
LLC PDU 3
	.

.

.
	
LLC PDU 3

	
	
	
	
	
	
	
	
	Octet N-1
	

	
	
	
	
	
	
	
	
	Octet N
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Figure B.1: Length indicator (LI) example

B1.2
Example 2

Figure B.2 provides an example of the use of the Length indicator when the end of an LLC PDU would fit within an RLC data block but the addition of the length indicator octet (to indicate the LLC PDU boundary) causes the LLC PDU to extend into another RLC data block. In the example, LLC PDU 1 continues from a previous RLC data block and has 20 remaining octets. The first 19 octets are placed into RLC data block N, the Length Indicator is set to 0 (to indicate that the LLC PDU does not end within the current RLC data block), and the 20th octet is placed in RLC data block N+1.

	RLC data block N
	
	

	bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	PR
	TFI
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 0
	Octet 2
	

	Length indicator = 0
	M = 0
	E = 1
	Octet 3
	

	
	
	
	
	
	
	
	
	Octet 4
	

	
LLC PDU 1 (cont)
	.

.

.
	LLC PDU 1

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	

	RLC data block N + 1
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	
	
	
	TFI
	
	
	
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 0
	Octet 2
	

	Length indicator = 1
	M = 1
	E = 1
	Octet 3 (optional)
	

	LLC PDU 1 (cont)
	Octet 4
	

	
LLC PDU 2
	.

.

.
	
LLC PDU 2

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Figure B.2: Length indicator (LI) example

B1.3
Example 3

Figure B.3 provides an example of the use of the Length indicator when the end of an LLC PDU fits precisely into an RLC data block. In the example, LLC PDU 1 continues from a previous RLC data block and ends in the RLC data block shown. LLC PDU 2 follows LLC PDU 1 and fills precisely the RLC data block shown.

	
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	PR
	TFI
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 0
	Octet 2
	LLC PDU 1

	Length indicator = 7
	M = 1
	E = 0
	Octet 3
	

	Length indicator = 11
	M = 0
	E = 1
	Octet 4
	

	
	
	
	
	
	
	
	
	Octet 5
	

	
LLC PDU 1 (cont)
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 11
	

	
	
	
	
	
	
	
	
	Octet 12
	

	
LLC PDU 2
	.

.

.
	LLC PDU 2

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	


Figure B.3: Length indicator (LI) example

B1.4
Example 4

Figure B.4 provides an example when the Length indicator is not used. As the example does not contain any LLC frame boundaries, no Length Indicator octets are needed. 20 octets is used for LLC data in each RLC data block.

	RLC data block N
	
	

	bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	PR
	TFI
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 1
	Octet 2
	

	
	
	
	Octet 3
	

	
	
	
	
	
	
	
	
	.
	

	
LLC PDU 1 (cont)
	.

.

.
	LLC PDU 1

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	

	RLC data block N + 1
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	
	
	
	TFI
	
	
	
	FBI
	Octet 1
	

	
	
	
	BSN
	
	
	
	E = 1
	Octet 2
	

	
	Octet 3
	LLC PDU 1

	
LLC PDU 1 (cont)
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Figure B.4: Example when Length indicator (LI) can be omitted

B1.5
Example 5

Figure B.5 provides an example when the final LLC PDU (FBI=1) of a downlink TBF fills the RLC data block precisely in which case the Length indicator can be omitted. In the example, LLC PDU 1 continues from a previous RLC data block and ends in and fills precisely the RLC data block shown.

	
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header
	

	PR
	TFI
	FBI=1
	Octet 1
	

	
	
	
	BSN
	
	
	
	 E = 1
	Octet 2
	LLC PDU 1

	
	
	
	
	
	
	
	
	Octet 3
	

	
	
	
	
	
	
	
	
	Octet 4
	

	
LLC PDU 1 (cont)
	.

.

.
	

	
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	


Figure B.5: Example when Length indicator (LI) can be omitted

B1.6
Example 6

Figure B.6 provides an example when the final LLC PDU (CV=0) of an uplink TBF fills the RLC data block precisely in which case the Length indicator can be omitted. In the example, LLC PDU 1 continues from a previous RLC data block and ends in and fills precisely the RLC data block shown.

	
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	Countdown value = 0
	SI
	R
	MAC header
	

	spare
	TFI
	TI
	Octet 1
	

	
	
	
	BSN
	
	
	
	 E = 1
	Octet 2
	LLC PDU 1

	
	
	
	
	
	
	
	
	Octet 3
	

	
	
	
	
	
	
	
	
	Octet 4
	

	
LLC PDU 1 (cont)
	.

.

.
	

	
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	


Figure B.6: Example when Length indicator (LI) can be omitted

B1.7
Example 7

Figure B.7 provides an example when the Length indicator can be omitted. As the LLC PDU 1 begins in the RLC data block N and continues to the next one, no Length octet is needed.

	RLC data block N
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	Countdown value 
	SI
	R
	MAC header
	

	spare
	
	TFI
	
	
	
	TI
	Octet 1
	

	
	
	
	BSN
	
	
	
	 E = 1
	Octet 2
	

	
	
	
	
	
	
	
	
	Octet 3
	

	
	
	
	
	
	
	
	
	Octet 4
	

	
LLC PDU 1
	.

.

.
	LLC PDU 1

	
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 22
	

	RLC data block N+1
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	Payload Type
	Countdown value 
	SI
	R
	MAC header
	

	spare
	
	TFI
	
	
	
	TI
	Octet 1
	

	
	
	
	BSN
	
	
	
	 E = 0
	Octet 2
	

	
	
	LI=10
	
	
	
	M=1
	E=1
	Octet 3
	

	
	
	
	
	
	
	
	
	Octet 4
	

	LLC PDU 1 (cont)
	.

Octet 13
	

	LLC PDU 2
	.

.

.
	LLC PDU 2

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Figure B.7: Example when Length indicator (LI) can be omitted

B2.   RLC data block delimitation for EGPRS 

B2.1:   Example 1 

Figure B.8 shows the first 2 RLC blocks of a TBF (Down-link). Only the last segment of a LLC PDU requires a length indicator.

	1st RLC Block
	
	LLC PDU

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=0
	E = 0
	 
	

	Length indicator = 11
	E = 0
	Octet 1
	

	Length indicator = 26
	E = 1
	Octet 2
	

	
	
	
	
	
	
	
	
	Octet 3
	

	
LLC PDU 1 (cont)
	.

.

.
	LLC PDU 1

1st PDU of the TBF

	
	
	
	
	
	
	
	
	Octet 13
	

	
	
	
	
	
	
	
	
	Octet 14
	

	
	
	
	
	
	
	
	
	Octet 15
	

	LLC PDU 2
	.

.

.
	LLC PDU 2

	
	
	
	
	
	
	
	
	Octet 39
	

	
	
	
	
	
	
	
	
	Octet 40
	

	
	
	
	
	
	
	
	
	Octet 41
	

	
LLC PDU 3
	.

.

.
	
LLC PDU 3

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	Octet N2
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	2nd RLC block of the TBF
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=0
	E = 0
	 
	

	Length indicator = 11
	E = 0
	Octet 1
	LLC PDU 3

	Length indicator = 26
	E = 1
	Octet 2
	

	
	
	
	
	
	
	
	
	Octet 3
	

	
LLC PDU 3 (cont)
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 13
	

	
	
	
	
	
	
	
	
	Octet 14
	

	
	
	
	
	
	
	
	
	Octet 15
	

	LLC PDU 4
	.

.

.
	LLC PDU 4

	
	
	
	
	
	
	
	
	Octet 39
	

	
	
	
	
	
	
	
	
	Octet 40
	

	
	
	
	
	
	
	
	
	Octet 41
	

	
LLC PDU 5
	.

.

.
	
LLC PDU 5

	
	
	
	
	
	
	
	
	Octet N2-1
	

	
	
	
	
	
	
	
	
	Octet N2
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Figure B.8: Example for the case when a LLC PDU stretches over more than 2 consecutive in sequence RLC data blocks (LLC PDU 3 and LLC PDU 5).
B2.2  Example  2

Figure B.9 shows the  last 3 RLC blocks of a TBF consisting of   N  blocks (Downlink). When the last LLC PDU fills an RLC data block precisely and adding an LI for it would push the LLC PDU into the next in sequence RLC data block, then the LLC PDU is present in this RLC data block without a corresponding length indicator and, if it is not the last LLC PDU of the TBF,  its delimitation is indicated by the first length indicator of the next in sequence RLC data block with value LI=0. In case when the last LLC PDU, or the last segment of it, does not fill the RLC data , a length indicator LI=127 is added as the last length indicator of the RLC data block.  
	RLC Block with BSN=N-2  (mod SNS)
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=0
	E = 0
	Octet 1
	LLC PDU J+1

	Length indicator = N2-13
	E = 1
	Octet 2
	

	
	
	
	
	
	
	
	
	Octet 3
	

	
LLC PDU J+1 (continue)
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet  N2-11
	

	
	
	
	
	
	
	
	
	Octet  N2-10
	

	
LLC PDU J+2
	.

.

.
	LLC PDU J+2

	
	
	
	
	
	
	
	
	Octet N2
	


	RLC Block with BSN=N-1 (mod SNS)
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=0
	E = 0
	Octet 1
	 

	Length indicator = 0
	E = 0
	Octet 2
	

	Length indicator= 7
	  E =0
	Octet 3
	

	Length indicator= N2-11
	  E=1
	Octet 4
	

	
	
	
	
	
	
	
	
	Octet 5
	      LLC PDU J+3

	
LLC PDU J+3 
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 11
	

	
	
	
	
	
	
	
	
	Octet 12
	

	
LLC PDU J+4
	.

.

.
	LLC PDU J+4

	
	
	
	
	
	
	
	
	Octet N2
	


	RLC Block with BSN=N  (mod SNS)
	
	

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=1
	E=0
	Octet 1
	 

	Length indicator=6
	E=0
	Octet 2
	

	Length indicator=12
	E=0
	Octet 3
	

	Length indicator=127
	E=1
	Octet 4
	

	
	
	
	
	
	
	
	
	Octet 5
	      LLC PDU J+5

	
LLC PDU J+5 
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet 10
	

	
	
	
	
	
	
	
	
	Octet 11
	

	
LLC PDU J+6
	.

.

.
	LLC PDU J+6

	
	
	
	
	
	
	
	
	Octet 22
	

	
	
	
	
	
	
	
	
	
	

	
	
	Filling Octets
	
	
	
	

	
	
	
	
	
	
	
	
	Octet N2
	


Figure B.9: Example for the case when the LLC PDU fills exactly the RLC data block (LLC PDU J+2 and LLC PDU J+4) and when the last LLC PDU cannot not fill the last RLC data block(LLC PDU J+6).

B2.3 Example 3:

Figure B.10 shows a  TBF  of one  LLC PDU which fills exactly the RLC data block (Downlink). 

	Bit
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	FBI=1
	E = 1
	Octet 1
	 

	
	
	
	
	
	
	
	
	Octet 2
	      LLC PDU 1

	
LLC PDU 1 
	.

.

.
	

	
	
	
	
	
	
	
	
	Octet N2
	


 Figure B.10: Example for the case when a LLC PDU fills the RLC data block precisely.
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