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Introduction
Following the decisions in RAN WG1 #46bis meeting on uplink signalling, this contributions describes suggested details of the HS-DPPCH format as needed for support of FDD MIMO in Rel-7.
1 Information that will be carried on HS-DPCCH
In line with Rel-6, the HS-DPCCH will carry up to two separate information words that are transmitted at different times:
· The first information word will carry information on one or two H-ARQ acknowledgements or pre/post indicators.

· The second information word will carry precoding control information (PCI), channel quality indication (CQI) and implicitly (in those TTI where it is expected by the Node B) information about the preferred number of data streams (i.e. the number of preferred CQI values)

As defined in Rel-6, the coding of these two information words can be done in parallel as the two information flows are time multiplexed on the HS-DPCCH, see Figure 1. The number of physical channel symbols per TTI on HS-DPCCH is 30. In line with Rel-6, this will be split into 10 symbols for the first information word and 20 symbols for the second information word. 

[image: image1.wmf] 

Physical channel mapping

 

Channel Coding

 

Channel coding

 

PhCH

 

b

 

0

 

,b

 

1

 

...b

 

19

 

Physical channel mapping

 

HARQ

-

ACK, PRE/POST

 

PCI, CQI

 

PhCH

 

w

 

0

 

,w

 

1

 

,w

 

,...w

 

2

 

9

 


Figure 1: Coding for HS-DPCCH
.

2 ACK/NACK, PRE/POST Coding
Depending on the number of transport blocks that got scheduled in the same TTI to a specific UE, the UE will have to respond either with a single ACK/NACK or with two jointly encoded ACK/NACKs. Since the Node B scheduler is aware of the number of scheduled transport blocks within one TTI, it knows whether to expect one ore two ACK/NACKs.

In case only a single ACK/NACK needs to be sent or in case a PRE/POST word needs to be sent, nothing should be changed relative to Rel-6. This means that the codewords in Table 1 should still be valid codewords for ACK/NACK & PRE/POST channel encoding.
Table 1: Rel-6 coding for ACK/NACK & PRE/POST

	HARQ-ACK message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


In case two ACK/NACKs are expected by the Node B, the channel coding for the two jointly encoded ACK/NACK messages has to be added. According to the discussion in [1], four more codewords that were selected to optimize error performance should be defined for dual transport block ACK/NACKs. With that extension, the new Rel-7 channel coding for ACK/NACK & PRE/POST messages in support of FDD MIMO would be defined by 
Table 2: Suggested Rel-7 coding for ACK/NACK & PRE/POST in support of MIMO

	HARQ-ACK or PRE/POST
message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	In response to a single scheduled transport block

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	In response to two scheduled transport blocks

	Primary TB
	Secondary TB
	

	ACK
	ACK
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1

	ACK
	NACK
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0

	NACK
	ACK
	1
	1
	0
	1
	1
	1
	0
	0
	1
	1

	NACK
	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	PRE/POST indication

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


3 PCI, CQI coding

During #46 meeting it was agreed that the precoding codebook should consist of the four vectors in the set 


[image: image2.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ù

ê

ê

ë

é

×

ú

ú

û

ù

ê

ê

ë

é

×

ú

ú

û

ù

ê

ê

ë

é

×

ú

ú

û

ù

ê

ê

ë

é

×

Î

ú

û

ù

ê

ë

é

=

×

×

×

×

4

7

j

4

5

j

4

3

j

4

j

2

1

e

1

2

1

,

e

1

2

1

,

e

1

2

1

,

e

1

2

1

p

p

p

p

w

w

w

r

,

see also [3]. Furthermore, the following was agreed on PCI: “The UE signals to the Node B, one out of the four possible precoding vectors. The precoding vector signaled by the UE is termed the preferred primary beam forming vector herein. The one precoding vector out of the precoding codebook that is orthogonal to the preferred primary beam forming vector is termed preferred secondary beam forming vector herein.”
In order to signal the preferred primary beam forming vector from the UE to the Node B, i.e. a selection of one out of four possible precoding vectors, a total of two PCI bits are needed. It is suggested to use the following mapping between preferred primary beam forming vector and PCI bits:
Table 3: Proposed mapping between preferred primary beam forming vector and PCI bits
	preferred primary 
beam forming vector
	PCI bits

	
	pci1
	Pci0
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In meeting #46bis, it was agreed that the CQI reporting scheme should follow the concept explained in [2]. According to that agreement, the network would configure the UEs to send two different categories of CQI reports to the node B with different rates. These two categories of CQI reports would be:

Category A: CQI reports that indicate the supported data rate(s) for the number of streams that the UE currently prefers. This category of CQI report would contain information on either one data rate (single stream preference) or a combination of two data rates (dual stream preference) depending on what is currently the preferred number of streams. 
Category B: CQI reports that indicate the supported data rate for single stream transmission. 

The fraction of the overall CQI reports for which the UE should report category A CQI reports should be termed “preferred CQI reporting ratio” and will be configured by the network. The preferred CQI reporting ratio should be taken from the set {1/2, 2/3, 3/4, 4/5, 9/10, 1/1}.
In general, with the preferred CQI reporting ratio of N/M and the repetition factor of CQI termed N_cqi_transmit, the UE should periodically send category A CQI reports in the first N * N_cqi_transmit CQI reporting intervals out of a period of M * N_cqi_transmit CQI reporting intervals during which the UE is supposed to send a CQI report. In the remaining (M-N) * N_cqi_transmit CQI reporting intervals during which the UE is supposed to send a CQI report, it should periodically send category B CQI reports.
An example for the case that the preferred CQI reporting ratio is equal to 3/4 is depicted in Figure 2.
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Figure 2: First example for CQI reporting in support of Rel-7 FDD MIMO.
Parameters: N/M=3/4, “Channel Quality Indicator (CQI) feedback cycle” k is 2 ms, “repetition factor of CQI” N_cqi_transmit is 1.
An example for which a CQI feedback cycle > 2 ms and a repetition factor of CQI >1 was used is depicted in 
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Figure 3: Second example for CQI reporting in support of Rel-7 FDD MIMO.
Parameters:N/M=2/3, “Channel Quality Indicator (CQI) feedback cycle k” is 8 ms, Repetition factor of CQI N_cqi_transmit is 2.
For the category A CQI reports, a single format that can indicate either a single transport format or dual transport formats should be used. In [3] and [4] it is investigated what granularity of CQI reporting would be needed in support of FDD MIMO. Is seems that an 8-9 bit CQI word should be sufficient to indicate single or dual transport formats with sufficient granularity so that no significant throughput degradation relative to non-quantized CQI reporting would occur. It is not completely clear at this point which number of bits is appropriate. For the sake of simplicity we will assume 8 bits in what follows, however, we would like to keep this issue still open. For an 8 bit CQI word, there are 256 possible CQI values. 32 out of these 256 possible values would be reserved to indicate a single stream transport format for the preferred primary beam. This would mean that for the case of a single stream preference, the UE would still have the same number of CQI levels that it was able to report in Rel-6. The 224 remaining possible CQI values would be used to indicate combinations of two transport formats, one for the preferred primary beam and one for the preferred secondary beam, respectively. In case of a 9 bit CQI word, there would be 480 possible combinations of dual stream CQI reporting.
A new CQI table would need to be defined for category A CQI reports. The CQI table for category A CQI reports could look in principle as the segment depicted in Table 4. The table would contain as many rows as possible bit combinations for the CQI reporting value (i.e. 256 or 512 rows). One CQI value would be reserved to indicate “out of range”. The remaining CQI values would be split between single stream and dual stream CQI values. In case a single stream is preferred by the UE, that single stream would be associated with the primary beam forming vector that is signalled by the PCI bits in the same HS-DPCCH TTI. In case of dual stream preference, the two streams would be carried by the preferred primary beam forming vector indicated by the PCI bits in the same HS-DPCCH TTI and by the corresponding preferred secondary beam forming vector. 

For a particular CQI value, the corresponding row in the CQI table would contain information on 

· the assumed number of codes (just one number since symmetric code allocation is assumed in CQI reporting),

·  the number of streams, 

· the transport block size and modulation scheme for the first stream that would be carried on the preferred primary beam, 

· possibly the transport block size and modulation scheme for the second stream that would be carried on the preferred primary beam (if dual streams are preferred).
The example segment in Table 4 is sorted by ascending aggregate data rate across streams. Therefore, the principle of reporting the highest possible CQI value for which the UE would still meet a certain BLER requirement for static conditions could still be used.
As a starting point and as a more complete example, a 256 row CQI table for a 28 Mbps peak capable MIMO UE is summarized in the Annex. For generating this example, a set of 32 transport block sizes between 233 bits and 26490 bits has been assumed. Certain transport block size combinations have not been considered for the dual stream cases if they appear to be less efficient than alternative single stream formats. Since it is not fully understood at this point in time, which exact transport formats should be used in the new CQI tables, it is suggested to agree on the principle content and format of the new CQI tables, but keep the number of possible CQI reporting values, transport block sizes and modulation schemes open until the next meeting. This would allow for some more time to study what would be an appropriate set of transport formats for the MIMO CQI reporting.
Table 4: Structure of CQI table for category A CQI reports.

	CQI value

	Number
of 
HS-PDSCH
	Number 
of 
streams
	Preferred primary beam
	Preferred secondary beam
	Reference power adjustment (
	NIR
	XRV

	
	
	
	Transport Block Size
	Modulation
	Transport Block Size
	Modulation
	
	
	

	0
	N/A
	N/A
	Out of range

	1
	1
	1
	233
	QPSK
	N/A
	N/A
	0
	28800
	0

	2
	1
	1
	305
	QPSK
	N/A
	N/A
	
	
	

	3
	2
	1
	389
	QPSK
	N/A
	N/A
	
	
	

	4
	2
	1
	557
	QPSK
	N/A
	N/A
	
	
	

	5
	3
	1
	724
	QPSK
	N/A
	N/A
	
	
	

	6
	3
	1
	882
	QPSK
	N/A
	N/A
	
	
	

	7
	4
	1
	1055
	QPSK
	N/A
	N/A
	
	
	

	8
	2
	2
	557
	QPSK
	557
	QPSK
	
	
	

	9
	5
	1
	1405
	QPSK
	N/A
	N/A
	
	
	

	10
	6
	1
	1742
	QPSK
	N/A
	N/A
	
	
	

	11
	7
	1
	2083
	QPSK
	N/A
	N/A
	
	
	

	12
	9
	1
	2775
	QPSK
	N/A
	N/A
	
	
	

	13
	10
	1
	3090
	QPSK
	N/A
	N/A
	
	
	

	14
	6
	2
	1742
	QPSK
	1742
	QPSK
	
	
	

	15
	12
	1
	3762
	QPSK
	N/A
	N/A
	
	
	

	16
	14
	1
	4420
	QPSK
	N/A
	N/A
	
	
	

	17
	8
	2
	2404
	QPSK
	2404
	QPSK
	
	
	

	18
	15
	1
	5480
	QPSK
	N/A
	N/A
	
	
	

	19
	10
	2
	3090
	QPSK
	3090
	QPSK
	
	
	

	20
	15
	1
	6438
	QPSK
	N/A
	N/A
	
	
	

	21
	15
	1
	7168
	QPSK
	N/A
	N/A
	
	
	

	22
	13
	2
	3090
	QPSK
	4115
	QPSK
	
	
	

	…
	…
	…
	…
	…
	…
	…
	
	
	

	…
	…
	…
	…
	…
	…
	…
	
	
	


Putting PCI and CQI information together in on one block of data that should be encoded jointly and then carried on the HS-DPCCH would require using 10 or 11 bits in on reporting TTI in the case of a category A CQI report. In case of a category B CQI report, the existing CQI reporting scheme of 30 possible CQI values and the existing CQI tables should be reused. Therefore, in case of Category B CQI reports, a 7 bit block size for HS-DPCCH reporting would be used. The two possible input word formats for composite PCI/CQI reporting would be constructed according to the scheme depicted in Figure 4.
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Figure 4: Construction of composite PCI/CQI reporting format.
The actual channel encoding to carry the composite PCI/CQI reports has to be defined as well. It is clear already that the available number of symbols on the HS-DPCCH will be 20, i.e. the symbols that have been used for CQI reporting in Rel-6 so far would now be used for composite PCI/CQI reporting. This means that the encoding of the two formats for category A and category B CQI reports will use two different encoding schemes. Assuming that a linear block would be preferred for this task, a (20,7) block code would be needed for category B reports and a (20,10) or (20,11) block code would be needed for category A reports (depending on whether 8 or 9 bits are needed for category A CQI reports).
In order to diverge as little as possible from the existing (20,5) block code (modified 1st order Reed-Muller code) we have looked at the performance of a modified 2nd order Reed- Muller (20,10) block code with the following generator matrix:

1     0     0     0     1     0     0     0     0     0

0     1     0     0     1     0     0     0     0     0

1     1     0     0     1     1     0     0     0     0

0     0     1     0     1     0     0     0     0     0

1     0     1     0     1     0     1     0     0     0

0     1     1     0     1     0     0     0     1     0

1     1     1     0     1     1     1     0     1     0

0     0     0     1     1     0     0     0     0     0

1     0     0     1     1     0     0     1     0     0

0     1     0     1     1     0     0     0     0     1

1     1     0     1     1     1     0     1     0     1

0     0     1     1     1     0     0     0     0     0

1     0     1     1     1     0     1     1     0     0

0     1     1     1     1     0     0     0     1     1

1     1     1     1     1     1     1     1     1     1

0     0     0     0     1     0     0     0     0     0

0     0     0     0     1     0     0     0     0     0

0     0     0     0     1     0     0     0     0     0

0     0     0     0     1     0     0     0     0     0

0     0     0     0     1     0     0     0     0     0
The AWGN decoding performance in terms of BLER versus Eb/Nt is depicted in Figure 5. It can be observed, that the expected AWGN performance is degraded by about 1 dB for BLER values of 1%. Given that MIMO would most likely be deployed in scenarios that are not coverage limited, it is felt that this degradation would be feasible. However, since the decision on whether 10 or 11 bits would need to go into a composite PCI/CQI report has to be taken first, we cannot conclude on the details of the channel encoder at this point. It is suggested to use a the described (20,10) block code as a starting point for composite PCI/CQI reports with category A CQI and make a final decision during the next meeting. This would allow for further investigation of alternative channel encoding schemes. In case of category B CQI reports, another modified (20,7) Reed-Muller code would be a logical assumption. The performance/complexity trade-offs with other coding schemes have to be looked at.
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Figure 5: BLER performance of (20,10) and (20,5) block codes for CQI reporting.
4 Conclusions
It is suggested to adopt the following principles for defining the HS-DPCCH coding in support of FDD MIMO in Rel‑7:

· Use of ACK/NACK & PRE/POST messages as defined in Table 2.
· Use of an 8 or 9 bit field for category A CQI reports. To be decided by next meeting.
· Use of a new CQI table for each MIMO UE category (i.e. 2 tables) with a structure as defined in Table 4, exact number of rows and details on the transport formats need to be defined in the next meeting.
· Use of a 5 bit field for category B CQI reports. Reuse of existing CQI mapping tables for category 9 and 10 UEs to map category B CQI reports to transport formats.

· Use of a 2 bit PCI filed for the selection of the preferred beam forming vector as defined in Table 3.

· Us of composite PCI/CQI reports by concatenating PCI and CQI reporting bits as defined in Figure 4, i.e. use of either a 10 or 11 bit composite PCI/CQI reporting format for reporting TTIs that contain category A CQI reports and use of a 7 bit composite PCI/CQI reporting format for reporting TTIs that contain category B CQI reports.
· Use of linear channel coding with a (20, 10) or (20, 11) block code for the composite PCI/CQI reporting format in reporting TTIs that contain category A CQI reports.

· Use of linear channel coding with a (20, 7) block code for the composite PCI/CQI reporting format in reporting TTIs that contain category B CQI reports.
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Figure 6: Suggested HS-DPCCH coding in support of FDD MIMO in Rel-7.
The overall coding for HS-DPCCH could then be summarized by the two parallel coding flows as depicted in Figure 6. A set of draft CRs that reflect the above principles is provided in [5]

 REF _Ref149991114 \w \h 
[6].
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Annex

Table 5: Example for category A CQI reporting table (8-bit case)

	CQI value

	Number
of 
HS-PDSCH
	Number 
of 
streams
	Preferred primary beam
	Preferred secondary beam
	Reference power adjustment (
	NIR
	XRV

	
	
	
	Transport Block Size
	Modulation
	Transport Block Size
	Modulation
	
	
	

	0
	N/A
	N/A
	Out of range

	1
	1
	1
	233
	QPSK
	N/A
	N/A
	0
	28800
	0

	2
	1
	1
	305
	QPSK
	N/A
	N/A
	
	
	

	3
	2
	1
	389
	QPSK
	N/A
	N/A
	
	
	

	4
	2
	1
	557
	QPSK
	N/A
	N/A
	
	
	

	5
	3
	1
	724
	QPSK
	N/A
	N/A
	
	
	

	6
	3
	1
	882
	QPSK
	N/A
	N/A
	
	
	

	7
	4
	1
	1055
	QPSK
	N/A
	N/A
	
	
	

	8
	2
	2
	557
	QPSK
	557
	QPSK
	
	
	

	9
	5
	1
	1405
	QPSK
	N/A
	N/A
	
	
	

	10
	6
	1
	1742
	QPSK
	N/A
	N/A
	
	
	

	11
	7
	1
	2083
	QPSK
	N/A
	N/A
	
	
	

	12
	9
	1
	2775
	QPSK
	N/A
	N/A
	
	
	

	13
	10
	1
	3090
	QPSK
	N/A
	N/A
	
	
	

	14
	6
	2
	1742
	QPSK
	1742
	QPSK
	
	
	

	15
	12
	1
	3762
	QPSK
	N/A
	N/A
	
	
	

	16
	14
	1
	4420
	QPSK
	N/A
	N/A
	
	
	

	17
	8
	2
	2404
	QPSK
	2404
	QPSK
	
	
	

	18
	15
	1
	5480
	QPSK
	N/A
	N/A
	
	
	

	19
	10
	2
	3090
	QPSK
	3090
	QPSK
	
	
	

	20
	15
	1
	6438
	QPSK
	N/A
	N/A
	
	
	

	21
	15
	1
	7168
	QPSK
	N/A
	N/A
	
	
	

	22
	13
	2
	3090
	QPSK
	4115
	QPSK
	
	
	

	23
	13
	2
	4115
	QPSK
	3090
	QPSK
	
	
	

	24
	15
	1
	8125
	QPSK
	N/A
	N/A
	
	
	

	25
	13
	2
	4115
	QPSK
	4115
	QPSK
	
	
	

	26
	15
	1
	9546
	QPSK
	N/A
	N/A
	
	
	

	27
	15
	2
	4115
	QPSK
	5480
	QPSK
	
	
	

	28
	15
	2
	5480
	QPSK
	4115
	QPSK
	
	
	

	29
	15
	2
	3090
	QPSK
	6793
	QPSK
	
	
	

	30
	15
	2
	6793
	QPSK
	3090
	QPSK
	
	
	

	31
	15
	1
	10255
	QPSK
	N/A
	N/A
	
	
	

	32
	15
	2
	4115
	QPSK
	6793
	QPSK
	
	
	

	33
	15
	2
	6793
	QPSK
	4115
	QPSK
	
	
	

	34
	15
	2
	5480
	QPSK
	5480
	QPSK
	
	
	

	35
	15
	2
	3090
	QPSK
	8125
	QPSK
	
	
	

	36
	15
	2
	8125
	QPSK
	3090
	QPSK
	
	
	

	37
	15
	1
	11835
	16QAM
	N/A
	N/A
	
	
	

	38
	15
	2
	4115
	QPSK
	8125
	QPSK
	
	
	

	39
	15
	2
	8125
	QPSK
	4115
	QPSK
	
	
	

	40
	15
	2
	5480
	QPSK
	6793
	QPSK
	
	
	

	41
	15
	2
	6793
	QPSK
	5480
	QPSK
	
	
	

	42
	15
	2
	6793
	QPSK
	6793
	QPSK
	
	
	

	43
	15
	2
	5480
	QPSK
	8125
	QPSK
	
	
	

	44
	15
	2
	8125
	QPSK
	5480
	QPSK
	
	
	

	45
	15
	1
	13904
	16QAM
	N/A
	N/A
	
	
	

	46
	15
	2
	5480
	QPSK
	9210
	QPSK
	
	
	

	47
	15
	2
	9210
	QPSK
	5480
	QPSK
	
	
	

	48
	15
	2
	6793
	QPSK
	8125
	QPSK
	
	
	

	49
	15
	2
	8125
	QPSK
	6793
	QPSK
	
	
	

	50
	15
	1
	15206
	16QAM
	N/A
	N/A
	
	
	

	51
	15
	2
	6793
	QPSK
	9210
	QPSK
	
	
	

	52
	15
	2
	9210
	QPSK
	6793
	QPSK
	
	
	

	53
	15
	2
	8125
	QPSK
	8125
	QPSK
	
	
	

	54
	15
	1
	17237
	16QAM
	N/A
	N/A
	
	
	

	55
	15
	2
	8125
	QPSK
	9210
	QPSK
	
	
	

	56
	15
	2
	9210
	QPSK
	8125
	QPSK
	
	
	

	57
	15
	2
	9210
	QPSK
	9210
	QPSK
	
	
	

	58
	15
	2
	5480
	QPSK
	12943
	16QAM
	
	
	

	59
	15
	2
	12943
	16QAM
	5480
	QPSK
	
	
	

	60
	15
	1
	18851
	16QAM
	N/A
	N/A
	
	
	

	61
	15
	2
	8125
	QPSK
	10821
	16QAM
	
	
	

	62
	15
	2
	10821
	16QAM
	8125
	QPSK
	
	
	

	63
	15
	2
	6793
	QPSK
	12943
	16QAM
	
	
	

	64
	15
	2
	12943
	16QAM
	6793
	QPSK
	
	
	

	65
	15
	2
	9210
	QPSK
	10821
	16QAM
	
	
	

	66
	15
	2
	10821
	16QAM
	9210
	QPSK
	
	
	

	67
	15
	1
	20251
	16QAM
	N/A
	N/A
	
	
	

	68
	15
	2
	5480
	QPSK
	15206
	16QAM
	
	
	

	69
	15
	2
	15206
	16QAM
	5480
	QPSK
	
	
	

	70
	15
	2
	8125
	QPSK
	12943
	16QAM
	
	
	

	71
	15
	2
	12943
	16QAM
	8125
	QPSK
	
	
	

	72
	15
	1
	21368
	16QAM
	N/A
	N/A
	
	
	

	73
	15
	2
	10821
	16QAM
	10821
	16QAM
	
	
	

	74
	15
	2
	6793
	QPSK
	15206
	16QAM
	
	
	

	75
	15
	2
	15206
	16QAM
	6793
	QPSK
	
	
	

	76
	15
	2
	9210
	QPSK
	12943
	16QAM
	
	
	

	77
	15
	2
	12943
	16QAM
	9210
	QPSK
	
	
	

	78
	15
	1
	22548
	16QAM
	N/A
	N/A
	
	
	

	79
	15
	2
	5480
	QPSK
	17237
	16QAM
	
	
	

	80
	15
	2
	17237
	16QAM
	5480
	QPSK
	
	
	

	81
	15
	2
	8125
	QPSK
	15206
	16QAM
	
	
	

	82
	15
	2
	15206
	16QAM
	8125
	QPSK
	
	
	

	83
	15
	2
	10821
	16QAM
	12943
	16QAM
	
	
	

	84
	15
	2
	12943
	16QAM
	10821
	16QAM
	
	
	

	85
	15
	1
	23791
	16QAM
	N/A
	N/A
	
	
	

	86
	15
	2
	6793
	QPSK
	17237
	16QAM
	
	
	

	87
	15
	2
	17237
	16QAM
	6793
	QPSK
	
	
	

	88
	15
	1
	24222
	16QAM
	N/A
	N/A
	
	
	

	89
	15
	2
	9210
	QPSK
	15206
	16QAM
	
	
	

	90
	15
	2
	15206
	16QAM
	9210
	QPSK
	
	
	

	91
	15
	2
	5480
	QPSK
	19538
	16QAM
	
	
	

	92
	15
	2
	19538
	16QAM
	5480
	QPSK
	
	
	

	93
	15
	2
	8125
	QPSK
	17237
	16QAM
	
	
	

	94
	15
	2
	17237
	16QAM
	8125
	QPSK
	
	
	

	95
	15
	2
	4115
	QPSK
	21368
	16QAM
	
	
	

	96
	15
	2
	21368
	16QAM
	4115
	QPSK
	
	
	

	97
	15
	1
	25558
	16QAM
	N/A
	N/A
	
	
	

	98
	15
	2
	12943
	16QAM
	12943
	16QAM
	
	
	

	99
	15
	2
	10821
	16QAM
	15206
	16QAM
	
	
	

	100
	15
	2
	15206
	16QAM
	10821
	16QAM
	
	
	

	101
	15
	2
	6793
	QPSK
	19538
	16QAM
	
	
	

	102
	15
	2
	19538
	16QAM
	6793
	QPSK
	
	
	

	103
	15
	2
	9210
	QPSK
	17237
	16QAM
	
	
	

	104
	15
	2
	17237
	16QAM
	9210
	QPSK
	
	
	

	105
	15
	1
	26490
	16QAM
	N/A
	N/A
	
	
	

	106
	15
	2
	5480
	QPSK
	21368
	16QAM
	
	
	

	107
	15
	2
	21368
	16QAM
	5480
	QPSK
	
	
	

	108
	15
	2
	4115
	QPSK
	22955
	16QAM
	
	
	

	109
	15
	2
	22955
	16QAM
	4115
	QPSK
	
	
	

	110
	15
	2
	8125
	QPSK
	19538
	16QAM
	
	
	

	111
	15
	2
	19538
	16QAM
	8125
	QPSK
	
	
	

	112
	15
	2
	4115
	QPSK
	23791
	16QAM
	
	
	

	113
	15
	2
	23791
	16QAM
	4115
	QPSK
	
	
	

	114
	15
	2
	10821
	16QAM
	17237
	16QAM
	
	
	

	115
	15
	2
	17237
	16QAM
	10821
	16QAM
	
	
	

	116
	15
	2
	12943
	16QAM
	15206
	16QAM
	
	
	

	117
	15
	2
	15206
	16QAM
	12943
	16QAM
	
	
	

	118
	15
	2
	6793
	QPSK
	21368
	16QAM
	
	
	

	119
	15
	2
	21368
	16QAM
	6793
	QPSK
	
	
	

	120
	15
	2
	5480
	QPSK
	22955
	16QAM
	
	
	

	121
	15
	2
	22955
	16QAM
	5480
	QPSK
	
	
	

	122
	15
	2
	3090
	QPSK
	25558
	16QAM
	
	
	

	123
	15
	2
	25558
	16QAM
	3090
	QPSK
	
	
	

	124
	15
	2
	9210
	QPSK
	19538
	16QAM
	
	
	

	125
	15
	2
	19538
	16QAM
	9210
	QPSK
	
	
	

	126
	15
	2
	5480
	QPSK
	23791
	16QAM
	
	
	

	127
	15
	2
	23791
	16QAM
	5480
	QPSK
	
	
	

	128
	15
	2
	8125
	QPSK
	21368
	16QAM
	
	
	

	129
	15
	2
	21368
	16QAM
	8125
	QPSK
	
	
	

	130
	15
	2
	3090
	QPSK
	26490
	16QAM
	
	
	

	131
	15
	2
	26490
	16QAM
	3090
	QPSK
	
	
	

	132
	15
	2
	4115
	QPSK
	25558
	16QAM
	
	
	

	133
	15
	2
	25558
	16QAM
	4115
	QPSK
	
	
	

	134
	15
	2
	6793
	QPSK
	22955
	16QAM
	
	
	

	135
	15
	2
	22955
	16QAM
	6793
	QPSK
	
	
	

	136
	15
	2
	12943
	16QAM
	17237
	16QAM
	
	
	

	137
	15
	2
	17237
	16QAM
	12943
	16QAM
	
	
	

	138
	15
	2
	10821
	16QAM
	19538
	16QAM
	
	
	

	139
	15
	2
	19538
	16QAM
	10821
	16QAM
	
	
	

	140
	15
	2
	15206
	16QAM
	15206
	16QAM
	
	
	

	141
	15
	2
	9210
	QPSK
	21368
	16QAM
	
	
	

	142
	15
	2
	21368
	16QAM
	9210
	QPSK
	
	
	

	143
	15
	2
	6793
	QPSK
	23791
	16QAM
	
	
	

	144
	15
	2
	23791
	16QAM
	6793
	QPSK
	
	
	

	145
	15
	2
	4115
	QPSK
	26490
	16QAM
	
	
	

	146
	15
	2
	26490
	16QAM
	4115
	QPSK
	
	
	

	147
	15
	2
	5480
	QPSK
	25558
	16QAM
	
	
	

	148
	15
	2
	25558
	16QAM
	5480
	QPSK
	
	
	

	149
	15
	2
	8125
	QPSK
	22955
	16QAM
	
	
	

	150
	15
	2
	22955
	16QAM
	8125
	QPSK
	
	
	

	151
	15
	2
	8125
	QPSK
	23791
	16QAM
	
	
	

	152
	15
	2
	23791
	16QAM
	8125
	QPSK
	
	
	

	153
	15
	2
	5480
	QPSK
	26490
	16QAM
	
	
	

	154
	15
	2
	26490
	16QAM
	5480
	QPSK
	
	
	

	155
	15
	2
	9210
	QPSK
	22955
	16QAM
	
	
	

	156
	15
	2
	22955
	16QAM
	9210
	QPSK
	
	
	

	157
	15
	2
	10821
	16QAM
	21368
	16QAM
	
	
	

	158
	15
	2
	21368
	16QAM
	10821
	16QAM
	
	
	

	159
	15
	2
	6793
	QPSK
	25558
	16QAM
	
	
	

	160
	15
	2
	25558
	16QAM
	6793
	QPSK
	
	
	

	161
	15
	2
	15206
	16QAM
	17237
	16QAM
	
	
	

	162
	15
	2
	17237
	16QAM
	15206
	16QAM
	
	
	

	163
	15
	2
	12943
	16QAM
	19538
	16QAM
	
	
	

	164
	15
	2
	19538
	16QAM
	12943
	16QAM
	
	
	

	165
	15
	2
	9210
	QPSK
	23791
	16QAM
	
	
	

	166
	15
	2
	23791
	16QAM
	9210
	QPSK
	
	
	

	167
	15
	2
	6793
	QPSK
	26490
	16QAM
	
	
	

	168
	15
	2
	26490
	16QAM
	6793
	QPSK
	
	
	

	169
	15
	2
	8125
	QPSK
	25558
	16QAM
	
	
	

	170
	15
	2
	25558
	16QAM
	8125
	QPSK
	
	
	

	171
	15
	2
	10821
	16QAM
	22955
	16QAM
	
	
	

	172
	15
	2
	22955
	16QAM
	10821
	16QAM
	
	
	

	173
	15
	2
	12943
	16QAM
	21368
	16QAM
	
	
	

	174
	15
	2
	21368
	16QAM
	12943
	16QAM
	
	
	

	175
	15
	2
	17237
	16QAM
	17237
	16QAM
	
	
	

	176
	15
	2
	10821
	16QAM
	23791
	16QAM
	
	
	

	177
	15
	2
	23791
	16QAM
	10821
	16QAM
	
	
	

	178
	15
	2
	8125
	QPSK
	26490
	16QAM
	
	
	

	179
	15
	2
	26490
	16QAM
	8125
	QPSK
	
	
	

	180
	15
	2
	15206
	16QAM
	19538
	16QAM
	
	
	

	181
	15
	2
	19538
	16QAM
	15206
	16QAM
	
	
	

	182
	15
	2
	9210
	QPSK
	25558
	16QAM
	
	
	

	183
	15
	2
	25558
	16QAM
	9210
	QPSK
	
	
	

	184
	15
	2
	9210
	QPSK
	26490
	16QAM
	
	
	

	185
	15
	2
	26490
	16QAM
	9210
	QPSK
	
	
	

	186
	15
	2
	12943
	16QAM
	22955
	16QAM
	
	
	

	187
	15
	2
	22955
	16QAM
	12943
	16QAM
	
	
	

	188
	15
	2
	10821
	16QAM
	25558
	16QAM
	
	
	

	189
	15
	2
	25558
	16QAM
	10821
	16QAM
	
	
	

	190
	15
	2
	15206
	16QAM
	21368
	16QAM
	
	
	

	191
	15
	2
	21368
	16QAM
	15206
	16QAM
	
	
	

	192
	15
	2
	12943
	16QAM
	23791
	16QAM
	
	
	

	193
	15
	2
	23791
	16QAM
	12943
	16QAM
	
	
	

	194
	15
	2
	17237
	16QAM
	19538
	16QAM
	
	
	

	195
	15
	2
	19538
	16QAM
	17237
	16QAM
	
	
	

	196
	15
	2
	10821
	16QAM
	26490
	16QAM
	
	
	

	197
	15
	2
	26490
	16QAM
	10821
	16QAM
	
	
	

	198
	15
	2
	15206
	16QAM
	22955
	16QAM
	
	
	

	199
	15
	2
	22955
	16QAM
	15206
	16QAM
	
	
	

	200
	15
	2
	12943
	16QAM
	25558
	16QAM
	
	
	

	201
	15
	2
	25558
	16QAM
	12943
	16QAM
	
	
	

	202
	15
	2
	17237
	16QAM
	21368
	16QAM
	
	
	

	203
	15
	2
	21368
	16QAM
	17237
	16QAM
	
	
	

	204
	15
	2
	15206
	16QAM
	23791
	16QAM
	
	
	

	205
	15
	2
	23791
	16QAM
	15206
	16QAM
	
	
	

	206
	15
	2
	19538
	16QAM
	19538
	16QAM
	
	
	

	207
	15
	2
	12943
	16QAM
	26490
	16QAM
	
	
	

	208
	15
	2
	26490
	16QAM
	12943
	16QAM
	
	
	

	209
	15
	2
	17237
	16QAM
	22955
	16QAM
	
	
	

	210
	15
	2
	22955
	16QAM
	17237
	16QAM
	
	
	

	211
	15
	2
	15206
	16QAM
	25558
	16QAM
	
	
	

	212
	15
	2
	25558
	16QAM
	15206
	16QAM
	
	
	

	213
	15
	2
	19538
	16QAM
	21368
	16QAM
	
	
	

	214
	15
	2
	21368
	16QAM
	19538
	16QAM
	
	
	

	215
	15
	2
	17237
	16QAM
	23791
	16QAM
	
	
	

	216
	15
	2
	23791
	16QAM
	17237
	16QAM
	
	
	

	217
	15
	2
	15206
	16QAM
	26490
	16QAM
	
	
	

	218
	15
	2
	26490
	16QAM
	15206
	16QAM
	
	
	

	219
	15
	2
	19538
	16QAM
	22955
	16QAM
	
	
	

	220
	15
	2
	22955
	16QAM
	19538
	16QAM
	
	
	

	221
	15
	2
	21368
	16QAM
	21368
	16QAM
	
	
	

	222
	15
	2
	17237
	16QAM
	25558
	16QAM
	
	
	

	223
	15
	2
	25558
	16QAM
	17237
	16QAM
	
	
	

	224
	15
	2
	19538
	16QAM
	23791
	16QAM
	
	
	

	225
	15
	2
	23791
	16QAM
	19538
	16QAM
	
	
	

	226
	15
	2
	17237
	16QAM
	26490
	16QAM
	
	
	

	227
	15
	2
	26490
	16QAM
	17237
	16QAM
	
	
	

	228
	15
	2
	21368
	16QAM
	22955
	16QAM
	
	
	

	229
	15
	2
	22955
	16QAM
	21368
	16QAM
	
	
	

	230
	15
	2
	19538
	16QAM
	25558
	16QAM
	
	
	

	231
	15
	2
	25558
	16QAM
	19538
	16QAM
	
	
	

	232
	15
	2
	21368
	16QAM
	23791
	16QAM
	
	
	

	233
	15
	2
	23791
	16QAM
	21368
	16QAM
	
	
	

	234
	15
	2
	22955
	16QAM
	22955
	16QAM
	
	
	

	235
	15
	2
	19538
	16QAM
	26490
	16QAM
	
	
	

	236
	15
	2
	26490
	16QAM
	19538
	16QAM
	
	
	

	237
	15
	2
	22955
	16QAM
	23791
	16QAM
	
	
	

	238
	15
	2
	23791
	16QAM
	22955
	16QAM
	
	
	

	239
	15
	2
	21368
	16QAM
	25558
	16QAM
	
	
	

	240
	15
	2
	25558
	16QAM
	21368
	16QAM
	
	
	

	241
	15
	2
	23791
	16QAM
	23791
	16QAM
	
	
	

	242
	15
	2
	21368
	16QAM
	26490
	16QAM
	
	
	

	243
	15
	2
	26490
	16QAM
	21368
	16QAM
	
	
	

	244
	15
	2
	22955
	16QAM
	25558
	16QAM
	
	
	

	245
	15
	2
	25558
	16QAM
	22955
	16QAM
	
	
	

	246
	15
	2
	23791
	16QAM
	25558
	16QAM
	
	
	

	247
	15
	2
	25558
	16QAM
	23791
	16QAM
	
	
	

	248
	15
	2
	22955
	16QAM
	26490
	16QAM
	
	
	

	249
	15
	2
	26490
	16QAM
	22955
	16QAM
	
	
	

	250
	15
	2
	23791
	16QAM
	26490
	16QAM
	
	
	

	251
	15
	2
	26490
	16QAM
	23791
	16QAM
	
	
	

	252
	15
	2
	25558
	16QAM
	25558
	16QAM
	
	
	

	253
	15
	2
	25558
	16QAM
	26490
	16QAM
	
	
	

	254
	15
	2
	26490
	16QAM
	25558
	16QAM
	
	
	

	255
	15
	2
	26490
	16QAM
	26490
	16QAM
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