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PBCCH System Information
1. INtroduction

This document proposes additional data to be included as PBCCH System Information for GERAN Iu mode. The data to be broadcast is introduced, and the structure of the proposed PSI messages are discussed.

2. Broadcast Assistance Data

Broadcast Assistance Data for E-OTD and A-GPS is defined in 04.35 [1] for previous releases of GSM LCS. In Rel-4 and earlier, the four assistance data messages (E-OTD, DGPS, Ephemeris & Clock Data, Almanac & Other Data) are delivered by SMSCB. The E-OTD and GPS broadcasts are independent of each other, and therefore have their own SMSCB message identifiers. These messages are broadcast on the demand of the characteristics of the E-OTD and GPS. The SMLC is responsible for gathering the information, constructing the broadcast messages and ciphering a part of the message, if necessary.

The E-OTD Broadcast Assistance Data message may require up to three repetitions to provide assistance data for a maximum of 32 Neighbors. The RTD values are valid for relatively short periods of time, and must be delivered in a timely manner. Thus, the service is sensitive to delays such as buffering broadcast SMSCB messages. The Reference Time in the broadcast messages and the drift factors can be used to compensate latency. The E-OTD assistance data should be broadcast once every 30 seconds [1].

GPS assistance data includes DGPS, and original broadcast rates considered that DGPS information has a relatively short useful lifetime. The DGPS corrections and are valid for relatively short periods of time, and must be delivered in a timely manner. Thus, the service is sensitive to delays such as buffering broadcast SMSCB messages. The Reference Time in the broadcast messages and the drift factors can be used to compensate latency. The DGPS assistance data should be broadcast once every 30 seconds [1], if utilized.

The Ephemeris and Clock Correction data set needs to be broadcast once every 90 seconds. The period for broadcasting the data set is chosen to provide the entire ephemeris in a reasonable amount of time. For 8 satellites, it would take 12 minutes. For purposes of calculating required transport capacity, the Ephemeris and Clock Correction message is assumed to require 82 octets every 90 seconds [1].

The Almanac and Other Data data set can be broadcast every several hours. To deliver the entire data set within 6 minutes, 12 broadcasts with a 30 second rate are required. It can also be broadcast at a much slower rate. For instance, for a 20 minute rate, the data set can be delivered to the mobile station every 4 hours. For purposes of calculating required transport capacity, the Almanac and Other data message is assumed to require 82 octets every 90 seconds (complete download in 18 minutes) [1].

Summary of required broadcast capacity

Message



EOTD
246 octets / 30 s
maximum 3 X 82 octets required

DGPS
82 octets / 30 s
10 octets ovrhd + (6 octets / sat. * 12 sat.)

Ephemeris and Clock
82 octets / 90 s
82 octets = 1 sat.

Almanac and Other
82 octets / 90 s
12 * 82 octets for entire Almanac & Other

Rough Estimate of broadcast capacity required:

246/30 + 82/30 + 82/90 + 82/90 = 12.76 octets/s

Worst Case estimate (assumes 30 second "frames" where every 3rd frame must transport maximum):

(246 + 82 + 82 + 82) / 30 = 16.4 octets/s

3. E-OTD message

The E-OTD message is a minimum of 82 octets, and should be delivered every 30s s. A new PSI message is defined to deliver this information.

<PAGE_MODE : bit(2)>

<PSIn_CHANGE _MARK : bit(2)>

<PSIn_INDEX : bit(2)>

<PSIn_COUNT : bit(2)>

Data : E-OTD message

Octet
Instance 1

Count = 11

Index = 00
Instance 2

Count = 11

Index = 01
Instance 3

Count = 11

Index = 10
Instance 4

Count = 11

Index = 11

1 : PSI Header

header
header
header
header

2 : Page Mode, Change Mk, 
Index, Count
header
header
header
header

3 : Data (E-OTD message)
Octet 1
Octet 22
Octet 43
Octet 64

4 : Data
Octet 2
Octet 23
Octet 44
Octet 65

5 : Data
Octet 3
Octet 24
Octet 45
Octet 66

6 : Data
Octet 4
Octet 25
Octet 46
Octet 67

7 : Data
Octet 5
Octet 26
Octet 47
Octet 68

8 : Data
Octet 6
Octet 27
Octet 48
Octet 69

9 : Data

Octet 7
Octet 28
Octet 49
Octet 70

10 : Data
Octet 8
Octet 29
Octet 50
Octet 71

11 : Data
Octet 9
Octet 30
Octet 51
Octet 72

12 : Data
Octet 10
Octet 31
Octet 52
Octet 73

13 : Data
Octet 11
Octet 32
Octet 53
Octet 74

14 : Data
Octet 12
Octet 33
Octet 54
Octet 75

15 : Data
Octet 13
Octet 34
Octet 55
Octet 76

16 : Data
Octet 14
Octet 35
Octet 56
Octet 77

17 : Data
Octet 15
Octet 36
Octet 57
Octet 78

18 : Data
Octet 16
Octet 37
Octet 58
Octet 79

19 : Data
Octet 17
Octet 38
Octet 59
Octet 80

20 : Data
Octet 18
Octet 39
Octet 60
Octet 81

21 : Data
Octet 19
Octet 40
Octet 61
Octet 82

22 : Data
Octet 20
Octet 41
Octet 62


23 : Data
Octet 21
Octet 42
Octet 63


If 1 instance is sent every 7.5 s, this provides the E-OTD message in 30 s. In certain configurations, the E-OTD message must be repeated two times or three times, depending upon the Neighbour List Map carried in the E-OTD message, see [1]. This would require an additional four or eight repetitions of this PSI message. It is important to note that these would be 1 or 2 repetitions of this PSI message, not instances of the same PSI message. Of course, if additional repetitions of the E-OTD message are required, then the transmission frequency must increase or delay of delivery (e.g. to 60s and 90s) must be tolerated.

4. GPS MessageS

4.1 DGPS

The DGPS message is 82 octets and contains time sensitive information that should be capable of being delivered every 30s s. A new PSI message is defined to deliver this information. 

<PAGE_MODE : bit(2)>

<PSIn_CHANGE _MARK : bit(2)>

<PSIn_INDEX : bit(2)>

<PSIn_COUNT : bit(2)>

Data : DGPS message 

Octet
Instance 1

Count = 11

Index = 00
Instance 2

Count = 11

Index = 01
Instance 3

Count = 11

Index = 10
Instance 4

Count = 11

Index = 11

1 : PSI Header

header
header
header
header

2 : Page Mode, Change Mk, 
Index, Count
header
header
header
header

3 : Data (DGPS message)
Octet 1
Octet 22
Octet 43
Octet 64

4 : Data
Octet 2
Octet 23
Octet 44
Octet 65

5 : Data
Octet 3
Octet 24
Octet 45
Octet 66

6 : Data
Octet 4
Octet 25
Octet 46
Octet 67

7 : Data
Octet 5
Octet 26
Octet 47
Octet 68

8 : Data
Octet 6
Octet 27
Octet 48
Octet 69

9 : Data

Octet 7
Octet 28
Octet 49
Octet 70

10 : Data
Octet 8
Octet 29
Octet 50
Octet 71

11 : Data
Octet 9
Octet 30
Octet 51
Octet 72

12 : Data
Octet 10
Octet 31
Octet 52
Octet 73

13 : Data
Octet 11
Octet 32
Octet 53
Octet 74

14 : Data
Octet 12
Octet 33
Octet 54
Octet 75

15 : Data
Octet 13
Octet 34
Octet 55
Octet 76

16 : Data
Octet 14
Octet 35
Octet 56
Octet 77

17 : Data
Octet 15
Octet 36
Octet 57
Octet 78

18 : Data
Octet 16
Octet 37
Octet 58
Octet 79

19 : Data
Octet 17
Octet 38
Octet 59
Octet 80

20 : Data
Octet 18
Octet 39
Octet 60
Octet 81

21 : Data
Octet 19
Octet 40
Octet 61
Octet 82

22 : Data
Octet 20
Octet 41
Octet 62


23 : Data
Octet 21
Octet 42
Octet 63


If 1 instance is sent every 7.5 s, this provides the DGPS message in 30 s.

4.2 Ephemeris and Clock Correction Data

The Ephemeris and Clock Correction Data message is 82 octets in length. A new PSI message is defined to deliver this information.

<PAGE_MODE : bit(2)>

<PSIn_CHANGE _MARK : bit(2)>

<PSIn_INDEX : bit(2)>

<PSIn_COUNT : bit(2)>

Data : Ephemeris and Clock Correction Data message 

Octet
Instance 1

Count = 11

Index = 00
Instance 2

Count = 11

Index = 01
Instance 3

Count = 11

Index = 10
Instance 4

Count = 11

Index = 11

1 : PSI Header

header
header
header
header

2 : Page Mode, Change Mk, 
Index, Count
header
header
header
header

3 : Data (Ephemeris msg)
Octet 1
Octet 22
Octet 43
Octet 64

4 : Data
Octet 2
Octet 23
Octet 44
Octet 65

5 : Data
Octet 3
Octet 24
Octet 45
Octet 66

6 : Data
Octet 4
Octet 25
Octet 46
Octet 67

7 : Data
Octet 5
Octet 26
Octet 47
Octet 68

8 : Data
Octet 6
Octet 27
Octet 48
Octet 69

9 : Data

Octet 7
Octet 28
Octet 49
Octet 70

10 : Data
Octet 8
Octet 29
Octet 50
Octet 71

11 : Data
Octet 9
Octet 30
Octet 51
Octet 72

12 : Data
Octet 10
Octet 31
Octet 52
Octet 73

13 : Data
Octet 11
Octet 32
Octet 53
Octet 74

14 : Data
Octet 12
Octet 33
Octet 54
Octet 75

15 : Data
Octet 13
Octet 34
Octet 55
Octet 76

16 : Data
Octet 14
Octet 35
Octet 56
Octet 77

17 : Data
Octet 15
Octet 36
Octet 57
Octet 78

18 : Data
Octet 16
Octet 37
Octet 58
Octet 79

19 : Data
Octet 17
Octet 38
Octet 59
Octet 80

20 : Data
Octet 18
Octet 39
Octet 60
Octet 81

21 : Data
Octet 19
Octet 40
Octet 61
Octet 82

22 : Data
Octet 20
Octet 41
Octet 62


23 : Data
Octet 21
Octet 42
Octet 63


If 1 instance is sent every 22.5 s, this provides the Ephemeris and Clock Correction message in 90 s.

4.3 Almanac and Other Data

The Almanac and Other Data message is 82 octets in length. A new PSI message is defined to deliver this information.

<PAGE_MODE : bit(2)>

<PSIn_CHANGE _MARK : bit(2)>

<PSIn_INDEX : bit(2)>

<PSIn_COUNT : bit(2)>

Data : Almanac and Other Data message 

Octet
Instance 1

Count = 11

Index = 00
Instance 2

Count = 11

Index = 01
Instance 3

Count = 11

Index = 10
Instance 4

Count = 11

Index = 11

1 : PSI Header

header
header
header
header

2 : Page Mode, Change Mk, 
Index, Count
header
header
header
header

3 : Data (Almanac msg)
Octet 1
Octet 22
Octet 43
Octet 64

4 : Data
Octet 2
Octet 23
Octet 44
Octet 65

5 : Data
Octet 3
Octet 24
Octet 45
Octet 66

6 : Data
Octet 4
Octet 25
Octet 46
Octet 67

7 : Data
Octet 5
Octet 26
Octet 47
Octet 68

8 : Data
Octet 6
Octet 27
Octet 48
Octet 69

9 : Data

Octet 7
Octet 28
Octet 49
Octet 70

10 : Data
Octet 8
Octet 29
Octet 50
Octet 71

11 : Data
Octet 9
Octet 30
Octet 51
Octet 72

12 : Data
Octet 10
Octet 31
Octet 52
Octet 73

13 : Data
Octet 11
Octet 32
Octet 53
Octet 74

14 : Data
Octet 12
Octet 33
Octet 54
Octet 75

15 : Data
Octet 13
Octet 34
Octet 55
Octet 76

16 : Data
Octet 14
Octet 35
Octet 56
Octet 77

17 : Data
Octet 15
Octet 36
Octet 57
Octet 78

18 : Data
Octet 16
Octet 37
Octet 58
Octet 79

19 : Data
Octet 17
Octet 38
Octet 59
Octet 80

20 : Data
Octet 18
Octet 39
Octet 60
Octet 81

21 : Data
Octet 19
Octet 40
Octet 61
Octet 82

22 : Data
Octet 20
Octet 41
Octet 62


23 : Data
Octet 21
Octet 42
Octet 63


If 1 instance is sent every 22.5 s, this provides the Almanac message is delivered in 90 s. The complete set of Almanac and Other Data would be delivered in 1080 s or 18 m. 

CONCLUSION

The total Broadcast capacity required is 

E-OTD capacity + DGPS capacity + Ephmeris & Alamanac Capacity

case 1

1 E-OTD message in 30 s

1 DGPS message in 30 s

1 Ephmeris message in 90 s

1  Almanac message in 90 s

Message
Instances / Sec
Octets / Sec
Totals

E-OTD
1 / 7.5
23 / 7.5
3.07

DGPS
1 / 7.5
23 / 7.5
3.07

Ephemeris
1 / 22.5
23 / 22.5
1.02

Almanac
1 / 22.5
23 / 22.5
1.02




8.18 octets / s

case 2

2 E-OTD messages in 30 s

1 DGPS message in 30 s

1 Ephmeris message in 90 s

1 Almanac message in 90 s

Message
Instances / Sec
Octets / Sec
Totals

E-OTD
2 / 7.5
46 / 7.5
6.13

DGPS
1 / 7.5
23 / 7.5
3.07

Ephemeris
1 / 22.5
23 / 22.5
1.02

Almanac
1 / 22.5
23 / 22.5
1.02




11.24 octets / s

case 3

3 E-OTD message in 30 s

1 DGPS message in 30 s

1 Ephmeris message in 90 s

1 Almanac message in 90 s

Message
Instances / Sec
Octets / Sec
Totals

E-OTD
3 / 7.5
69 / 7.5
9.20

DGPS
1 / 7.5
23 / 7.5
3.07

Ephemeris
1 / 22.5
23 / 22.5
1.02

Almanac
1 / 22.5
23 / 22.5
1.02




14.31 octets / s

The total of 14.31 octets/s is slightly higher than the expected 12.76 octets/s, since for each PSI message, 2 octets in the 4th instance are empty capacity.
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