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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Agreement[1]:
· Polar coding is adopted for NR-PBCH
· Using same polar code construction as for the control channel
· Nmax = 512
· Working assumption that the data, including time index if carried by NR-PBCH excluding DMRS, is transmitted explicitly	
· Can be revisited if significant benefit is shown from partial implicit transmission of time index if allowed by the polar code design

Agreements[2] 
· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period
· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems
· FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information
· FFS: 5 ms half radio frame interval indication
· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload

In this contribution, a polar code design that explicitly specifies the time indication is presented. This design can either allow a low complexity soft-combination in case of multiple SS blocks (SSB) or can allow to directly extracting the time index from the decoded information set in case of multiple SS blocks and CRC checks. Provided that 3-bit of SSB index are carried by DMRS, only one SCL decoder and CRC check are required for a soft-combination of SSBs within a SS burst set of 64 SS blocks. 

Discussion 
For polar codes, there is a way to support both explicit time index indication and low complexity soft combination of the received LLR vectors.

 The main principle
First, a polar code specific explicit time index transferring splits the information bits into two sets: bits for time index transferring (Set A) and MIB with CRC bits (Set B).  The time index in Set A is not encoded into the CRC bit in Set B.
[image: ]
Figure 1. Splitting of the information bits.
Secondly, the coded block gets permutated in a way associated with the timing order. 

After a block of information bits (including both set A and set B) is encoded, the coded block will be permutated. Consider a pair of matrices (, where  is a post-polar-encoder permutation matrix and  is its equivalent pre-polar-encoder transform matrix. Due to algebraic property of a polar code generation matrix, a permutation over coded bits c0 is equivalent to a transformation over its uncoded vector . The design analysis in [3] makes a full use of this one-to-one (  pair.
[image: D:\Documents\Polar\Diagrams\Tu_Px.png]
Figure 2. Permutation of the coded bits and Relation between  and .
When a permutation is applied over the coded bits c0 to generate c1, c2, c3 and so on, equivalently speaking the information blocks u1, u2, u3, and the like are different to each other. In the following analysis on , their differences are deterministic. If Set A (time-index) part are placed in such bit positions that their values are not affected by Set B (MIB) part but the times of being transformed by  only, then the values of Set A could be directly decoded out to indicate time index explicitly with a soft combination. 
However, this method is invalid if Set A part and all the frozen bits are zeroes, because any transformation on zeroes would give zeroes. To avoid this, at least one frozen bit should be set to ‘1’.
When the explicit indication is mixed with a permutation design, two advantages are observed:
· A low complexity soft-combination can be easily supported compared to a conventional explicit indication.
· Only one (set) CRC check is required because the time index can be directly extracted from the decoded information bits. 
Next we discuss how Set A bits are placed to carry the explicit time index.
Explicit transferring of 2-bit time index.
The 4 codewords transmitted in each SSB to explicitly indicate the 2-bit time-index can be written as




c(t1), c(t2), and c(t3) codewords are permutated from c(t0) for different times by the same .
One of the simplest ways to realize this permutation () to support 4 different copies is an N/4 cyclic shifting operation on the coded bits:  extracting bits from a circular buffer with a different starting position relative offset is N/4 in Figure 3. Its theoretical explanation is detailed in Appendix A.
[image: ]
[bookmark: _Ref489020404][bookmark: _Ref489020400]Figure 3. A circular buffer to generate 4 different copies.
 and the inverse of  are illustrated in Figure 4.


[bookmark: _Ref481739609]Figure 4	 Examples of   and  of cyclic shift.
On top of the N/4 cyclic shifting operation on the coded bits, 2 explicit-time indication bits are put onto two chosen bit positions, and then the MIB and its CRC are mapped to the remaining information bit positions. Besides, one special frozen bit position is filled by bit ‘1’ to avoid that Set A has all-zero values. Flipping some frozen bits to 1 is equivalent to scrambling of the codeword. This fact can be used for both encoding and decoding procedures, as discussed in scrambling for polar codes in [4].
An example of mother code length N = 16, and info bit length K = 9 is given as follows. 
Bit mapping
In this polar code:
· The information index set is , 
· Set A =  is reserved for 2 inserted bits, or say “time index”
· Set B (rest part of the set )  is for MIB and MIB’s CRC.
· The frozen bit set is 
·  is set ‘1’ 
· The rest is set ‘0’ 
An N/4 cyclic shift  on the coded bits is equivalent to applying a four-diagonal  on the uncoded bits, as illustrated in Figure 5. 
[image: ][image: D:\Documents\Polar\Diagrams\Ex1.png]
Figure 5. How  affects the values of uncoded bits.
Note that the special frozen bit set ‘1’ will only affect the bits with indices , which are exactly the indices for the 2-bits time index. 
Accordingly, assuming the time index bits in set  are zeroes for the first copy, the values for these two bits will evolve after applying a transformation  over the uncoded bits, e.g., (𝟎,𝟎) for t0, (1,1) for t1, (𝟎,1) for t2, and (1,0) for t3, wherein values of time index bits independent from MIB & CRC bits. Note the ‘1’ in special frozen {} is added on Set A  for every transformation, resulting into a set of distinguish time indices.
Table 1 - Time index mapping.
	Time index
	
	

	0
	0
	0

	1
	1
	1

	2
	0
	1

	3
	1
	0



Encoding:
Due to the transformation, the bits in Set B also evolve for each copy with different time indices. However, only permutation is used at the transmitter side. Assuming the MIB and its CRC bits are (𝟏,1,0,𝟎,𝟏,𝟏,𝟏), and the time index bits are initialized with (𝟎,𝟎), the coded bits for each copy are as follows:
[image: ]
Figure 6. Encoding example.
Soft-combination:
A soft-combination can be applied easily at the receiver, since the combining rule is only related to the number of permutations which can be derived from the relative time offset of the received SS blocks. 
When a decoder receives two consecutive copies  and , the decoder does not know the absolute  value but the permutation pattern between the two copies because of the relative time offset is known. Vectors  and correspond to the same codeword.
Thus the soft-combined LLR is:

An illustration of soft combining two received LLR copies is given in Figure 7, where only the relative shift of the codewords is needed to do soft-combining.
[image: ]
[bookmark: _Ref489020640]Figure 7. Soft combination example.
SCL-Decoding:
An SCL decoder is applied on the soft-combined  to obtain a set of decoded vector  but no knowledge of . 
Time index detection:
Due to the one-to-one mapping of (, ) satisfying: 

The decoded vector after one SCL decoder is . 
There are two bits reserved for time index, e.g., , and thus, the potential time index can be directly obtained from the set  of each list. However, the receiver still cannot confirm whether the time index is correct.
To confirm the extracted  is correct, it simply transforms by multiplication of  in term of , and then CRC check the Set B part in  . If CRC pass, the extracted time index is correct.
Note that there is only one CRC check to confirm the MIB and time index simultaneously. Since the time index bits are carried in the information set, the CRC is only for final check.
For a practical polar codes of length N = 512 and info size K = 72 by PW sequence,   are for time index and  is for the special frozen position. The BLER and FAR performance is compared between the conventional explicit indication and the above design with 2 bits carried on in an advanced way. The polar specific explicit indication method presents exactly the same BLER and FAR compared to conventional explicit method. Simulation results are presented in Figure 8.
 
[image: D:\Documents\3GPP (5G)\NEW\512_72 Base code and TS4 scheme.tif]
[bookmark: _Ref489020847]Figure 8. BLER and FAR of the polar specific explicit indication design.

Explicit transferring of 3-bit time index.
The main principle of supporting both explicit time index transferring and soft combination keeps the same. The post-polar-encoder permutation matrix  for this case also performs block wise permutation of codeword bits. The eight codewords transmitted in each SSB can be written as:










The scheme of the codeword permutation by  is presented in Figure 9.

[image: ]
[bookmark: _Ref489020944]Figure 9. The scheme of the codeword permutation.
In this case, the set A consist of 4 bits. For a practical polar code of length N = 512 and info size K = 73 by PW sequence,   is special frozen and  are reserved for time index. Time index mapping to bits from the set A is as follows
Table 2 - Time index mapping.
	Time index
	
	
	
	

	0
	0
	0
	0
	0

	1
	1
	1
	1
	1

	2
	0
	1
	0
	1

	3
	1
	0
	0
	1

	4
	0
	0
	0
	1

	5
	1
	1
	1
	0

	6
	0
	1
	0
	0

	7
	1
	0
	0
	0


The BLER and FAR performance is compared between the conventional explicit indication and the above design with 3 bits carried on in an advanced way. For conventional explicit indication scheme info size K = 72, because it is enough to reserve 3 bits for time index in this case.
 [image: D:\Documents\3GPP (5G)\NEW\TS_8 (72,73).tif]
Figure 10. BLER and FAR of the polar specific explicit indication design.
Set A index and special frozen index depend on parameters of Polar code. Set A index and special frozen index for practical payloads are presented in Table 3.
Table 3 - Set A index and special frozen index for different payload (for PW sequence).
	Payload range
	Set A index (for N=512)
	Special frozen index  (for N=512)

	40 – 45
	
	

	46 – 50
	
	

	51 – 57
	
	

	58 – 64
	
	

	65 – 74
	
	



For supporting all options: 1,2, and 3 time index bits transferring can be used with 3 bits time index transferring. For adopting it to usage in 1 or 2 bits scenario, it is only needed to consider pairs ( and ( respectively, and also 3 or 2 last bits from the Set A respectively to use for information transferring (deleted from Set A and added to Set B).

Observation-1: Polar specific explicit indication can facilitate a low complexity soft-combination, with the following bit reserved positions and permutation pattern.
	Max. version
	Payload range
	Permutation pattern
	Set A index (for N=512)
	Special frozen index   (for N=512)

	4 (2bits)
	40 – 74
	N/4 cyclic shift in Fig. 3
	
	

	8 (3bits)
	40 – 45
	N/16 group permutation in Fig. 9
	
	

	
	46 – 50
	
	
	

	
	51 – 57
	
	
	

	
	58 – 64
	
	
	

	
	65 – 74
	
	
	




Blind detection Complexity
Within burst-set
The complexity of a soft-combination mainly depends on the number of blind decoding attempts. There are three ways to reduce the blind detection attempts for a receiver to soft-combine the SSBs within a SS burst set:
· Carrying time index on different DMRS sequences. 
· Mapping SSB/Burst non-uniformly. 
· Via polar specific explicit indication.
Burst-set composition for 15kHz and 30kHz
Provided that 3 bits are carried on different DMRS sequences, the content of NR-PBCH can be the same within a SS burst set. Thus no blind detection is required for soft-combining any SSBs in a burst set.
Burst-set composition for 120kHz
Provided that 3 bits are carried on different DMRS sequences to indicate the SSB index within a SS burst [5], and the remaining 3 bits are carried explicitly conventionally in the NR-PBCH to indicate the burst index, the soft-combination cannot be supported directly, calling for blind detections.
[image: ]
Figure 11. SS block indexing for 64 SS blocks with 120kHz SCS.
Once the remaining 3bits are carried with the polar specific explicit method as in Sec.2.1.2, the soft-combining rule of any SSBs from different burst can be determined by their relative time offset, and only one SCL decoder and one CRC check are required. Therefore, blind detection is not needed.
Burst-set composition for 240kHz
For 240kHz, the bursts are mapped non-uniformly, therefore the receiver can detect whether the two SSBs are from two neighbouring bursts (e.g. burst#0 and burst#1) or from spaced burst (e.g. burst #1 and burst#2), provided that 3 bits are carried on different DMRS sequences to indicate the SSB index within a SS burst [5]. There would be two alternatives to eliminate the blind detection to support soft-combination.
Alter-1: the LSB of burst index is explicitly indicated in a conventional way while the other two bits are carried by the polar specific explicit indication method as in Sec.2.1.1. When two SSBs from different burst are received, the LSB burst index bit can be derived from their time interval directly due to the non-uniform burst mapping. The remaining part of the combining rule is simply cyclic shift.
Alter-2: all the 3-bit index are carried by polar specific explicit indication method Sec.2.1.2.
[image: ]
Figure 12. SS block indexing for 64 SS blocks with 240kHz SCS.
[bookmark: _GoBack]Observation-2: To soft-combine any SSBs within a SS burst set, blind detection can be eliminated when Polar specific explicit indication is adopted to indicate SSB index. 

Across burst-set
The blind detection complexity to soft-combine SSBs 20ms away within an 80-ms-TTI across burst-set merely depends on how the part of SFN is indicated. If part of SFN bits is indicated implicitly via scrambling as in LTE, blind detections are required for both single shot and multiple shots. If indicated in conventional explicit way, one SCL decoding is required for single shot, and multiple blind detections are always needed to soft-combine multiple shots. Provided that the polar specific method is employed to indicate part of the SFN, the blind detection can be eliminated to soft-combine SSBs 20ms away within an 80-ms-TTI.
Observation-3: To soft-combine SSBs 20ms away within an 80-ms-TTI, blind detection can be eliminated when Polar specific explicit indication is adopted to indicate part of SFN. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
Observation-1: Polar specific explicit indication can facilitate a low complexity soft-combination, with the following bit reserved positions and permutation pattern.
	Max. version
	Payload range
	Permutation pattern
	Set A index (for N=512)
	Special frozen index   (for N=512)

	4 (2bits)
	40 – 74
	N/4 cyclic shift in Fig. 3
	
	

	8 (3bits)
	40 – 45
	N/16 group permutation in Fig. 9
	
	

	
	46 – 50
	
	
	

	
	51 – 57
	
	
	

	
	58 – 64
	
	
	

	
	65 – 74
	
	
	



Observation-2: To soft-combine any SSBs within a SS burst set, blind detection can be eliminated when Polar specific explicit indication is adopted to indicate SSB index. 

Observation-3: To soft-combine SSBs 20ms away within an 80-ms-TTI, blind detection can be eliminated when Polar specific explicit indication is adopted to indicate part of SFN. 

Proposal-1: Polar specific explicit indication should be adopted to reduce the blind detection:
· to indicate 2-bit SSB time index or part of SFN
· reserve   in info set for polar specific index, which are not encoded in CRC.
· use cumulative N/4 cyclic shift permutation for each time index.
· set special frozen bit  as ‘1’.
· to indicate 3-bit SSB time index or part of SFN
· for PW sequence
· reserve corresponding 4 bits in Observation-1 in info set for polar specific index, which are not encoded in CRC.
· set corresponding special frozen bit in Observation-1 as ‘1’.
· for HW’s new sequence[7]
· reserve corresponding 4 bits in Table 5 in info set for polar specific index, which are not encoded in CRC.
· set corresponding special frozen bit in Table 5 as ‘1’.
· use cumulative N/16 group-permutation for each time index.
· the group-wise permutation pattern is [5 10 11 4 9 6 7 8 13 2 3 12 1 14 15 0]
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Appendix A: Circular permutations of Polar Codes
This appendix demonstrates that any rate polar code constructed with help of sequence satisfied Universal Partial Orders [6] (for example, PW sequence) admits circular permutations. 
Let fix a notations. By  denote polarization transformation matrix of size , , by  denote all synthetic subchannels and let 

be the result of their encoding. For simplicity let us consider circular shift of the vector  for  positions to the right. It is obvious that any codeword after four times applying of  will come back to initial form, but there is a codeword which can’t come back to initial form early than after four times. In such case we can say that degree of   is 4. The matrix of  can be represented as
where for each :     
An example of  when presented on the Figure A - 1.


[bookmark: _Ref481684963]Figure A - 1 Matrix of  for 
Circular shift  induces transformation on the synthetic subchannels. The matrix of  can be find from corresponding relation between - and -vectors  

as follows

(because ). By several technical steps it can be shown that matrix of  always has form of two-diagonal matrix with space between diagonals equals to :
where for each :     


Figure A - 2 Matrix of   for 
Now we are ready to prove that any rate polar code constructed with help of sequence governed by UPO admits , i.e.  maps codewords of a such polar code to the codewords. It is equivalently that  maps information vectors of polar code to the information vectors. Let us fix for simplicity (polar code constructed with a help of sequence  satisfied UPO. Then by  let us denote the set of most reliable subchannel’s indices determined by  and assume . It is easy to see that action of   on -vectors means just addition of  to  for all . Because any information vector of considered polar code has always zeroes values at all positions from  and some (arbitrary chosen) values at all positions from  then for inducing the mapping of information vectors to information vectors only the transformation  must preserve the values at frozen positions. It is equivalent to the following condition:
.			(A.1)		
Indeed, we can easily add information or frozen symbol to the information one, the sum of two frozen subchannels is also allowed. But we can’t add information symbol to frozen without keeping its value. To see that condition (A.1) holds let us observe that polar codes are constructed based on the sequence  governed by UPO, i.e. following property holds:
	if     and     then .			(A.2)		
Recall the definition 8 in [6] that when the binary-radix representation of indices  and  are ,   respectively and they have a difference only 
(a) in one position () 
or
(b) in two consequent positions  and , 
then  if and only if  
( but )  and, for the case (b), ( but =0).	(A.3)		
Let us consider any . We have three options for possible values of j’s binary representation:
1) . Then  
2) . Then 
3) . Then 
Note that case  is not considered because in such case . For all three cases in accordance with (A.3) we have , so, if  then . Therefore, (A.1) is hold and any polar code respecting UPO has  as mapping of codewords to codewords.

Appendix B: Set A index and special frozen index for different payload and sequences
For transferring of 2-bit time index for all sequences can be fixed following pattern 
Table 4 – Set A index and special frozen index for 2-bit time indication
	Payload range
	Set A index (for N=512)
	Special frozen index  (for N=512)

	40 – 74
	
	


	
For transferring of 3-bit time index for different sequences patterns are not the same. Here it is presented suitable patterns for PW, and new HW’s sequence.
[bookmark: _Ref490248439]Table 5 – Set A index and special frozen index for different payload (for PW sequence) 
	Payload range
	Set A index (for N=512)
	Special frozen index  (for N=512)

	40 – 45
	
	

	46 – 50
	
	

	51 – 57
	
	

	58 – 64
	
	

	65 – 74
	
	



Table 6 – Set A index and special frozen index for different payload (for HW's new sequence [7])
	Payload range
	Set A index (for N=512)
	Special frozen index (for N=512)

	40 – 42
	
	

	43 – 51
	
	

	52 – 58
	
	

	59 – 68
	
	

	69 – 74
	
	




image3.png
-

Copy #1:
Copy #2:
Copy #3:

Copy #4:




image4.emf
1 0 1 0 0 0 0 0

0 1 0 1 0 0 0 0

0 0 1 0 1 0 0 0

0 0 0 1 0 1 0 0

0 0 0 0 1 0 1 0

0 0 0 0 0 1 0 1

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 1

P

x

N

N

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 1

1 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0

0 0 1 0 0 0 0 0

0 0 0 1 0 0 0 0

0 0 0 0 1 0 0 0

0 0 0 0 0 1 0 0

N

N

T

u

-1

 

N/4

N/4


Microsoft_Visio___111.vsdx
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
Px
N
N
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
N
N
Tu-1
N/4
N/4



image5.emf
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

  ― frozen (always equal 0)

  ― special frozen (always equal 1)

  ― informational (for time index)

  ― informational (for MIB & MIB's CRC)


image6.png




image7.emf
( 0, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 1, )

=

( 0, 1, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1, 1, 1, 0, 1 )

  ―  frozen 

( 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0, 0, )

=

( 0, 1, 0, 0, 1, 1, 0, 1, 1, 1, 0, 1, 0, 1, 0, 0 )

  ― special frozen 

( 0, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, 1, 1, 0, 0, )

=

( 1, 1, 0, 1, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 0 )

  ― Set A

( 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, )

=

( 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1 )

  ― Set B

( 0, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 1, )

=

( 0, 1, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1, 1, 1, 0, 1 )


image8.emf
LLR(t

1

)

LLR(t

2

)

LLR(t

3

) P

x

-1

LLR(t

2

)'

LLR(t

0

)


image9.tiff
BLER/ FAR

N =512, Payload = 72 (including 19-bit CRC), List =8

10° ‘
10" F
102 F
5 —Polar specific explicit indication BLER
107 | =eConventional explicit indication BLER
= =Polar specific explicit indication FAR
10 £ | ==Conventional explicit indication FAR
105F T3z xn o _
T=Re
Tz
6L i) ~
10 ~
~ .
7l R N
10 SN
~ t)'(
108 . . . . , .
-7 -6.5 -6 -5.5 -5 -4.5 -4

SNR(dB)





image10.emf
N/16

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

5 10 11 4 9 6 7 8 13 2 3 12 1 14 15 0

6 3 12 9 2 7 8 13 14 11 4 1 10 15 0 5

7 4 1 2 11 8 13 14 15 12 9 10 3 0 5 6

8 9 10 11 12 13 14 15 0 1 2 3 4 5 6 7

13 2 3 12 1 14 15 0 5 10 11 4 9 6 7 8

14 11 4 1 10 15 0 5 6 3 12 9 2 7 8 13

15 12 9 10 3 0 5 6 7 4 1 2 11 8 13 14

P

x

P

x

P

x

P

x

P

x

P

x

P

x

P

x

Copy #1

Copy #2

Copy #3

Copy #4

Copy #6

Copy #5

Copy #7

Copy #8

N/16


image11.tiff
10°

107

-
°
N

-
e
&

BLER/ FAR

N = 512, Payload = 73/72 (including CRC-19), List =

8

— Polar specific explicit indication BLER
= Conventional explicit indication BLER
= -Polar specific explicit indication FAR
=x=Conventional explicit indication FAR

5 4.5
SNR (dB)





image12.emf
RS

1

RS

0

5ms window

Burst #0 Burst #1 Burst #2 Burst #3 Burst #4 Burst #5 Burst #6 Burst #7

0.5ms

RS

3

RS

2

RS

5

RS

4

RS

7

RS

6

Set of slots 

containing SSBs

SSBs carrying 

NR-PBCH DMRS


image13.emf
2.5ms

Burst #0 Burst #1 Burst #2 Burst #3 Burst #4 Burst #5 Burst #6 Burst #7

0.5ms


image14.emf
0 0 1 0 0 0 0 0

0 0 0 1 0 0 0 0

0 0 0 0 1 0 0 0

0 0 0 0 0 1 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 1

1 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0

N/4


Microsoft_Visio___222.vsdx
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
N/4



image15.emf
1 0 1 0 0 0 0 0

0 1 0 1 0 0 0 0

0 0 1 0 1 0 0 0

0 0 0 1 0 1 0 0

0 0 0 0 1 0 1 0

0 0 0 0 0 1 0 1

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 1

N/4


Microsoft_Visio___333.vsdx
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
N/4



image1.emf
Time index MIB & CRC

Set A Set B


image2.png




