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Point-to-multipoint Message for E-OTD capable GSM Mobile Station

 AUTONUMLGL  introduction  

In this document the contents of Enhanced Observed Time Difference (E-OTD) location method specific point-to-multipoint broadcast message between the GSM Network and the Mobile Station (MS) is proposed. The broadcast message is proposed for MS Based E-OTD location calculation but can be also used for MS Assisted E-OTD when using the non-ciphered part of the broadcast message.

 AUTONUMLGL   point-to-Multipoint messages

The possible signaling methods are SMS Cell Broadcast and New System Information messages on BCCH. The broadcast message is built so that it has always a fixed length and the information elements are scalable according to the amount of neighbors and the amount of sectored channels. The purpose is always to use the whole fixed length message capacity for the message. The SMS-CB has fixed 82 octets message length, the other signaling methods have larger message parts but this idea could be used also in other cases than SMS-CB. In this contribution the broadcast message example has built for SMS-CB channel, which has 82 octets, reserved per one message to carry the information bits.

 AUTONUMLGL  point-to-Multipoint messages

 AUTONUMLGL  Broadcast Assistance Data Message

The Broadcast Assistance Data is a point-to-multipoint message from the GSM Network to the MSs. This message gives assistance data to the MS for performing E-OTD measurements and possibly calculating its own position or assistance data for performing GPS positioning, if the MS supports these features. It contains the following information elements.


Table 1. Broadcast Assistance Data message content. 

Information element
Type/Reference
Presence

Message Type
Message Type 3.1.1.1
M

Message Structure Definition
Message Structure Definition 3.1.1.2.
M

Time Slot Scheme
Time Slot Scheme 3.1.1.3.
M

Neighbor Bitmap Definition
Neighbor BitmapDefinition 3.1.1.4.
C

Sectored Channels Definition
Sectored Channels Bitmap Definition 3.1.1.5.
C

Sectored Channels BTS ID Definition
Sectored Channel's BTS ID Definition 3.1.1.6.
C

Sectored BTS Sync/Async Definition
Sectored BTS Sync/Async Definition 3.1.1.7
C

51 Multiframe Offset Values
51 Multiframe Offset  Values 3.1.1.8.
M

BCC Definition
BCC Definition 3.1.1.9
M

Channel RTD Values
Channel RTD Values 3.1.1.10.
M

Serving Cell Location
Serving Cell Location 3.1.1.11.
M

Relative Neighbor Location Values
Relative Neighbor Location Values 3.1.1.12.
M

 AUTONUMLGL  Broadcast Assistance Data Message Information Elements

 AUTONUMLGL  Message Type IE

This IE contains the type of the message. This IE is mandatory.

Note! If this broadcast message is sent with SMS-CB, the Message Type IE is not sent with the Broadcast Assistance Data Message Information Elements, instead it is embedded into SMS-CB Message ID.

 AUTONUMLGL  Message Structure Definition IE

This IE contains the definition of this broadcast message. This IE is mandatory. This Broadcast message contains the following bits:


       Table 2. Message Structure Definition

Bit
Definition

1
Neighbor List Map

2


3


4
Accuracy Range

5


6


7
Cipher Key Change Ind

8
Cipher On/Off

9
Sector Ind

10
RTD Range

11
RTD Accuracy

12


13
Sync BTS NW

14
Number of Neighbors

15


16


17


18



The definitions of each structure item is declared below:
Neighbor List Map

These bits define in which order the neighbors in the System Information Neighbor List (max 32 neighbors) are reported with the broadcast message. 

Note! The Neighbor List Map will also affect the amount of bits that can be used for Relative Neighbor Location Value definitions.

Note! This proposed Broadcast Assistance Data message is always referring to the neighbor BTSs included in the System Information Neighbor List. In other words this message does not allow the possibility for delivering assistance data for other BTSs (outside the list). This approach is selected in order to save bits. It is also expected that in most cases the System Information Neighbor List will contain the relevant BTSs also for location purposes.



Table 3. Neighbor List Map

2
1
0
Definition

0
0
0
All Neigbours from neighbor list

0
0
1
Even Neighbors from neighbor list

0
1
0
Odd Neighbors from neighbor list

0
1
1
1st & 1st + n*3

1
0
0
2nd & 2nd+n*3

1
0
1
3rd & 3rd+n*3 

1
1
0
Neighbor Bitmap Definition

1
1
1
Spare

· All Neighbors means all the neighbors from System Information Neighbor list (max 32 neighbors) are reported in this broadcast message (1 broadcast message)

· Even/Odd neighbors from neighbor list means the even/odd list entries in the System Information Neighbor List are reported in this broadcast message (two broadcast messages needed)

· 1st & 1st+n*3 means that 1st, 4th, 7th, 10th,…,31st (max 11 neighbors) will be reported in this broadcast message (1/3 of total broadcast)

· 2nd & 2nd+n*3 means that  2nd, 5th, 8th, 11th, …, 32nd (max 11 neighbors) will be reported in this broadcast message (2/3 of total broadcast)

· 3rd & 3rd+n*3 means that 3rd, 6th, 9th, 12th, …, 30th (max 10 neighbors) will be reported in this broadcast message (3/3 of total broadcast)

Note! The 1st & 1st+n*3, 2nd & 2nd+n*3 and 3rd & 3rd+n*3 means total 3 broadcast messages

· Neighbor Bitmap Definition will define which neighbors are included into this broadcast message, see section 3.1.0.4.
Accuracy Range

The accuracy range declares the accuracy of the values in the Relative Neigbour Location Value IE. The accuracy range has the following information:



Table 4. Accuracy Range

2
1
0
Definition

0
0
0
5 km

0
0
1
10 km

0
1
0
15 km

0
1
1
20 km

1
0
0
30 km

1
0
1
45 km

1
1
0
60 km

1
1
1
120 km

For example if there are 15 bits reserved for Relative Neighbor Latitude/Longitude Value and the accuracy range is defined to be 20 km, then one bit in Relative Neighbor Latitude/Longitude Value means 0.6 m accuracy.

Cipher Key Change Ind

The MS gets 2 cipher keys always with location update, a cipher key that is time stamped to be current one and cipher key that time stamped to be next one (see T1P1.5/99-159). Thus the MS has always two cipher keys in memory. With this Cipher Key Change Indicator in this broadcast message the MS knows whether to use current/next cipher key for deciphering (with i.e. Serial Number of SMS-CB message) the received broadcast message.

· Cipher Key Indicator (previous message) = Cipher Key Indicator (this message)  ->  Cipher Key not changed

· Cipher Key Indicator (previous message) <> Cipher Key Indicator (this message)  ->  Cipher Key changed from current to next
Cipher On/Off

This bit indicates whether this broadcast message has been ciphered or not.


'0'
Ciphering Off


'1'
Ciphering On
Sector Ind

This bit indicates whether this broadcast message contains BTS Sectored Cell information or not.


'0'
No Sector Information included


'1'
Sector Information included


RTD Range


This bit indicates whether the RTD value covers only one time slot period or 8 time slot period. This bit will affect the RTD field so that there will be need for 3 bits more for RTD if whole 8 time slot period need to be indicated with RTD value.


'0'
RTD value covers 1 time slot period


'1'
RTD value covers 8 time slots period


RTD Accuracy


This contains two bits, which define what will be the accuracy of RTD value in this broadcast message. The accuracy will be coded as follows:


Table 5. Accuracy Range

1
0
Definition

0
0
1/16 bit accuracy



0
1
1/32 bit accuracy

1
0
1/64 bit accuracy

1
1
1/128 bit accuracy

Note! The RTD accuracy will affect the amount of bits needed to indicate the RTD value. The following table describes the accuracy related to needed bits:


Table 6. Amount of RTD bits needed

Time Slots
Accuracy
Amount of Bits Needed

1
1/16
12 bits




1/32
13 bits


1/64
14 bits


1/128
15 bits

8
1/16
15 bits


1/32
16 bits


1/64
17 bits


1/128
18 bits


Sync BTS NW

This bit indicates whether the BTS network is synchronous and the RTD values need not to be broadcasted at all. If the BTS network is synchronized then the Channel RTD Values IE is not broadcasted at all since the RTD values of different BTS are zero. If BTS network is asynchronous the RTD values must be broadcasted.


'0'
BTS network is asynchronous


'1'
BTS network is synchronous


Number of Neighbors


These 5 bits are indicating the amount of neighbors are in System Information Neighbor List according to which this broadcast message was created. The number of neigbours indicated here makes sure that MS can decode back this broadcast message IEs as they were originally sended. If the MS has received different amount of neighbors in System Information neighbor list than indicated in this field in broadcast message, the MS should ignore this broadcast message.


Range: 0 – 32 Neighbors

 AUTONUMLGL  Time Slot Scheme IE

This information element contains information about the serving cell channel and neighbor channel time slot scheme. The list starts with Serving Cell Channel and the rest of the list is in the same order as the System Information Neighbor List. For each list member there is one bit reserved to indicate whether the channel has 156.25 bits time slot duration or 156/157 bits time slot duration. This field is varying length depending on amount of neighbors of System Information Neighbor List (max 32 bits) and the Serving Cell Channel time slot scheme is always indicated as MSB of this field. This field is mandatory.


'0'
156.25 bits time slot duration


'1'
156/157 bits time slot duration


Table 8. Time Slot Scheme

Serving Cell Ch
Neigh Chlast
…
Neigh Ch3
Neigh Ch2
Neigh Ch1 

0/1
0/1
…
0/1
0/1
0/1

 AUTONUMLGL  Neighbor Bitmap Definition IE

This information element defines which neighbors from System Information Neighbor List are included in this message. The IE is included only if Message Structure Definition IE's Neighbor List Map indicates the use of this Neighbor Bitmap Definition. The list is in the same order as the System Information Neighbor List. For each Neighbor List channel number there is one bit reserved to indicate whether the neighbor is included into this broadcast message. This field is varying length depending on the amount of neighbors of System Information Neighbor List (max 32 bits). This field is conditional.


'0'
Neighbor not included into this broadcast message


'1'
Neighbor included into this broadcast message


Table 9. Neighbor Bitmap Definition

Neigh Chlast
…
Neigh Ch3
Neigh Ch2
Neigh Ch1 

0/1
…

0/1
0/1

 AUTONUMLGL  Sectored Channels Definition IE

This information element defines which neighbors in System Information Neighbor List that are included in this broadcast message are belonging to sectored BTSs. This is included only if Message Structure Definition IE's Sector Indicator is active. This field is varying length depending on amount of neighbors included into this broadcast message (max 32 bits for neighbors and one bit for Serving Cell Channel). Also Serving Cell Channel sector indication is always indicated in MSB of this field. This field is conditional.


'0'
Channel not included to sectored BTS


'1'
Channel included to sectored BTS


Table 10. Sectored Channels Definition

Serving Ch
Neigh BTSlast
…
Neigh BTS3
Neigh BTS2
Neigh BTS1 

0/1
0/1
…
0/1
0/1
0/1

 AUTONUMLGL  Sectored Channels BTS ID Definition IE

This information element defines what sectored channels are at the same BTS. The indication is done with three bits for each neighbor channel that is indicated to belong to sectored BTS (definition in Sectored Channels Definition IE). Belonging to the same BTS site is indicated with same three bit binary ID, maximum 8 sectored BTS groups can be identified. This field is varying length depending on amount of sectored BTS in this broadcast message (max 33*3 bits = 99 bits when all 32 neighbors and the serving cell channel are belonging to some sector). This field follows the order of channels that have indicated to be belonging to sectored BTS in Sectored Channels Definition. This field is included only if Message Structure Definition IE's Sector Ind is active. This field is conditional.


Table 11. Sectored Channels BTS ID Definition

2
1
0
Definition

0
0
0
Sectored BTS ID1

0
0
1
Sectored BTS ID2

0
1
0
Sectored BTS ID3

0
1
1
Sectored BTS ID4

1
0
0
Sectored BTS ID5

1
0
1
Sectored BTS ID6

1
1
0
Sectored BTS ID7

1
1
1
Sectored BTS ID8


Table 12. Sectored Channels BTS ID Definition

Serving Ch
Neigh BTSlast
…
Neigh BTS3
Neigh BTS2
Neigh BTS1 

Sec. BTS ID X 

(3 bits)
Sec. BTS ID X 

(3 bits)
…
Sec. BTS ID X 

(3 bits)
B Sec. BTS ID X 

(3 bits)
Sec. BTS ID X 

(3 bits)

 AUTONUMLGL  Sectored BTS Sync/Async Definition IE

This information element defines whether the indicated sectored BTS site contains synchronized or asynchronized channels. The sync/async is informed with one bit per sectored BTS ID. This field follows the order of IDs in Sectored Channels BTS ID Definition. This field is varying length depending on amount of sectored BTS ID in this broadcast message (max 8 bits). This field is conditional and is included only if Message Structure Definition IE's Sector Ind is active.


'0'
Sectored BTS contains async channels


'1'
Sectored BTS contains sync channels


Table 13. Sectored BTS Sync/Async Definition

Sec BTSLast
…
Sec BTSID2
Sec BTSID1
Sec BTSID0 

0/1
…

0/1
0/1

 AUTONUMLGL  51 Multiframe Offset Values IE

This information element defines the neighbor channel's 51 Multiframe Values. The 51 Multiframe Offset Values are related to the Serving Cell 51 Multiframe Value. This field is needed when co-channels must be identified from the real neighbor channels (included into System Information Neighbor List). Each 51 Multiframe Offset Value is 6 bits long denoting either the offset value to the Serving Cell 51 Multiframe number. The 51 Multiframe Offset Values must be declared to all neighbors in this broadcast message.This field is mandatory.


Table 14. 51 Multiframe Offset Values IE

51 MF OffsetNbLast
…
51 MF Offset Nb3
51 MF Offset Nb2
51 MF Offset Nb1

Offset Value
…
Offset Value
Offset Value
Offset Value

 AUTONUMLGL  51 BCC Definition IE

This information element defines the BBC (Base Station Color Code) values. The BCC is needed to know what training sequence is in use in the bursts in BCCH frequency. Each BCC is 3 bits long denoting the one of the 8 possible TSCs (Training Sequence Codes) possible to be used in bursts. BCC values must be declared to all neighbours in this message. This field is mandatory.

Table 15. 51 BCC Definition IE

BCCNbLast
…
BCCNb3
BCC Nb2
BCC Nb1

BCC Value
…
BCC Value
BCC Value
BCC Value

 AUTONUMLGL  Channel RTD Values IE

This information element contain the channel RTD values relative to the serving BTS. The RTD value covers 1 or 8 time slot period with 1/16-1/128 bit accuracy. The 1 or 8 time slot period as well as 1/16-1/128 bit accuracy is defined in Message Structure Definition IE. The RTD values included here are conditional to the Neighbor List Map (Message Structure Definition IE), Neighbor Bitmap Definition IE, Sectored Channels Definition IE, Sectored Channels BTS ID Definition and Sectored BTS Sync/Async Definition. This information element should be ciphered if the ciphering is active. The decision which BTS RTD value is included in this broadcast message has the following decision process:

· Neighbor in this broadcast message is defined in Neighbor List Map (Message Structure Definition IE) and in case the Neighbor Bitmap Definition is active then the Neighbor Bitmap Definition IE declares the Neighbors included into this broadcast message.

· If Sector Indicator in Message Structure Definition IE is not active the RTD values are reported as they are indicated as defined in previous bullet point.

· If sector indicator in Message Structure Definition IE is active then the Neighbor channels that are not belonging to sectored BTS the RTD values are included directly according to neighbor list order.

· If sector indicator in Message Structure Definition IE is active then the Neighbor channels that are belonging to sectored BTS, the Sectored BTS ID values group the neighbor channels into groups. If the Sectored BTS ID group is indicated to be synchronous then only one RTD value (decided by GSM Network) is included into this broadcast message, if the Sectored BTS ID group is indicated to be asyncronous then all the neighbor channel RTDs have to be included into this broadcast message. 


Table 16. Channel RTD Value IE

Varying Length (12-18 bits)

Neighbor RTD (Last)

Neighbor RTD (Last-1)

…

Neighbor RTD (2)

Neighbor RTD (1)

The fields that are included into the Channel RTD Value IE may contain RTD values of neighbor channels and the RTD values of the sectored channels BTS ID. The RTD values should be included into this IE in following order:

· Starting from the last channel in the System Information Neighbor List that is included into this broadcast message.

· First are reported the neighbor channels that are not belonging to the Sectored Channels BTS ID groups and then the Sectored Channels ID groups from 1 up to 8 depending the amount of groups.

This field is varying length depending on amount of Neighbor Channels included as well as amount of sectored cells and the nature (sync/async) of sectored cells. One RTD value has varying length of 12-18 bits indicating the amount on 1/16-1/128 bit durations over 1 time slot or 8 time slots. This field is mandatory.

Note! One defined RTD value should be selected to indicate that the RTD value is invalid, this is needed to make sure that that channel's E-OTD measurement is not used for location calculation. The other option is to exclude the invalid RTD value from this broadcast message using Neighbor Bitmap Definition so that the invalid neighbor data is not at all in any broadcast message.

 AUTONUMLGL  Serving Cell Location IE

This IE contains the Serving Cell Latitude/Longitude information. The coding of elements should be done according to GSM 03.32 Specification Universal Geographical Area Description (GAD). This information element should be ciphered if the ciphering is active.

Serving Cell Latitude

This field indicates WGS-84 latitude with fixed length of 24 bits. This field is mandatory.

Range: degrees –90 .. 90, minutes 0..60, fractions 0..999

Table 17. Serving Cell Latitude

24 – 1

Serving Cell Latitude

Serving Cell Longitude

This field indicates WGS-84 longitude with fixed length of 24 bits. This field is mandatory.

Range: degrees –180 .. 180, minutes 0..60, fractions 0..999


Table 18. Serving Cell Longitude

24 - 1

Serving Cell Longitude

 AUTONUMLGL  Relative Neighbor Location IE

This information element defines the location of Neighbor Channels (BTS) relative to Serving Cell Location. This information element should be ciphered if the ciphering is active. The accuracy is varying length depending on amount of neighbor channels and sectored cells included in this broadcast message. The location  information has two elements, relative latitude and relative longitude. The both elements have exact same amount of bits even if the amount of bits are varying. The relative latitude/longitude has a value that is +/- to Serving Cell Location and should be expressed in meters according to the accuracy resolution which is defined by Accuracy Range bits in Message Structure Definition IE. For example if the Accuracy Range is set to 20 km and there is 15 bits reserved for relative latitude/longitude this means 0.6 m accuracy for Relative Latitude/Longitude value.

The amount of Relative Location Latitude/Longitude pairs depends on neighbors included in this broadcast message as well as the amount sectored cells since only one Relative Location Latitude/Longitude pair is included per Sectored BTS ID.


Table 19. Relative Neighbor Location

Varying Length

Relative Latitude Value Neighbor (Last)

Relative Longitude Value Neighbor (Last)

Relative Latitude Value Neighbor (Last-1)

Relative Longitude Value Neighbor (Last-1)

…

Relative Latitude Value (2)

Relative Latitude Value (2)

Relative Latitude Value (1)

Relative Longitude Value (1)

The decision what Relative Latitude/Longitude Values are included in this broadcast message has following decision process:

· Neighbors in this broadcast message is defined in Neighbor List Map (Message Structure Definition IE) and in case the Neighbor Bitmap Definition is active then the Neighbor Bitmap Definition IE declares the Neighbors included into this broadcast message.

· If Sector Indicator in Message Structure Definition IE is not active the Relative Latitude/Longitude Values are included in the same order as they are indicated in Message Structure Definition IE / Neighbor Bitmap Definition IE.

· If sector indicator in Message Structure Definition IE is active then the Neighbor channels that are not belonging to sectored BTS Relative Latitude/Longitude Values are included directly according to neighbor list order.

· If sector indicator in Message Structure Definition IE is active then the Neighbor channels that are belonging to sectored BTS, the Sectored BTS ID values group the neighbor channels into groups. The Relative Latitude/Longitude Values are included in the broadcast message so that only one Relative Latitude/Longitude Value per Sectored BTS ID is included.

The fields that are included into the Relative Neighbor Location IE may contain the relative latitude/longitude values of neighbor channels and the relative latitude/longitude values of the sectored channels BTS ID. The RTD values should be included into this IE in following order:

· Starting from the last channel in the System Information Neighbor List that is included into this broadcast message.

· First are reported the neighbor channels that are not belonging to the Sectored Channels BTS ID groups and then the Sectored Channels ID groups from 1 up to 8 depending the amount of groups. See example.

· The neighbor channel/BTS ID value will always contain relative latitude value first and then relative longitude value. The values are expressed in meters according to the Accuracy Range in the Message Structure Definition IE. See example.

The bits available for Relative Latitude/Longitude Values should be calculated with following formula :


z = number of neighbors in System Info Neighbor List


x = number of neighbors in this broadcast message


a = number of channels in sectors


b = number of BTS IDs


c = RTD accuracy (12-18 bits)


w = Neighbor Bitmap used (yes=1, no=0)


y = bits per Relative Latitude / Longitude value


Int(y) = (588-11*x–3*a–b-c*(x-a+b)-w*z)/(2*(x-a+b))
If the y doesn't go even, the bits that remain are used as one extra bit (extension bit) per one  Relative Latitude / Longitude value as long as there are remain bits available. See example.

 AUTONUMLGL  Example of Broadcast Messages

 AUTONUMLGL  Example

This example describes how the message is built when following neighbor cell information is enclosed into SMS-CB broadcast message:

· All neighbors (1-19) from System Information Neighbor List is included into one broadcast message

· The neighbors 1, 2, 3, 7, 8, 9, 11, 12, 13, 16, 17 and 19 are belonging to sectored BTS and following channels are in the same groups: (1, 2, 3), (7, 8, 9), (11, 12, 13) and (16, 17, 19). Serving cell channel is not belonging to sectored BTS.

· The channels belonging to sectored BTS are syncronized

· The accuracy range is 15 km, and ciphering is active 

· The 51 Multiframe Value is included, he RTD range is 1 time slot and the RTD accuracy in 1/32 bit

· BTS network is not syncronized


The example has following color code:

· Turquoise Line surronds the Message Structure Definition IE.

· Green Line surrounds the Time Slot Scheme IE.

· Blue Line surrounds the Sectored Channels Definition IE.

· Pink Line surronds the Sectored Channels BTS ID Definition IE.

· Violet Line surrounds the Sectored BTS Sync/Async Definition IE.

· Dark Red Line surrounds the 51 Multiframe Offset Values IE.

· Black Bold Line Surrounds the BCC Definition IE
· Yellow Line surronds the Channel RTD Values IE.

· Red Line surrounds Serving Cell Location IE

· Bright Green Line surrounds the Relative Neighbour Location Values IE

· Grey Fill indicates the ciphered part of this broadcast message 

Note! There are 20 remain bits for Relative Location Values and there are 20 bits used for Relative Latitude or Longitude extention bits and these bits are added to Nb18 Lat/Long, Nb15 Lat/Long, Nb14 Lat/Long, Nb10 Lat/Long, Nb6 Lat/Long, Nb5 Lat/Long, Nb4 Lat/Long, ID1 Lat/Long, ID2 Lat/Long and ID3 Lat/Long. These have 9 bits and the rest have 8 bits for relative location value.
8      7      6      5     4      3     2     1
Cipher On  (1)
Cipher Key Ind (0)
Accuracy Range     (010)
All Neighbors     (000)
Octet1

Number of Neigh (100)
Sync BTS NW     (0)
 RTD Accuracy (01)
RTD Range (1)
Sector Ind  On  (1)
Octet2

Time Slot Scheme Serv Cell &  Nb19-15 (000000)
Number of Neigh (11)
Octet3

Time Slot Scheme Nb14-7 (00000000)
Octet4

Sectored Channels Serv & Nb19 (01)
Time Slot Scheme Nb6-1 (00000000)
Octet5

Sectored Channels Nb18-11 (01100111)
Octet6

Sectored Channels Nb10-3 (01110001)
Octet7

Sec Ch BTS ID1 Nb17  (000)
Sec Ch BTS ID1 Nb19 (000)
Sectored Channels          Nb2-1 (11)
Octet8

Sec Ch BTS ID2 Nb12 (00)
Sec Ch BTS ID2 Nb13 (001)
Sec Ch BTS ID1 Nb16 (000)
Octet9

Sec Ch BTS ID3 Nb8 (0)
Sec Ch BTS ID3 Nb9 (010)
Sec Ch BTS ID2 Nb11 (001)
Sec Ch BTS ID2 Nb12 (1)
Octet10

Sec Ch BTS ID4 Nb3 (011)
Sec Ch BTS ID3 Nb7 (010)
Sec Ch BTS ID3 Nb8 (10)
Octet11

Sync ID2 (1)
Sync ID1 (1)
Sec Ch BTS ID4 Nb1 (011)
Sec Ch BTS ID4 Nb2 (011)
Octet12

51MF Offset Value Nb19
Sync ID4 (1)
Sync ID3 (1)
Octet13

51MF Offset Value Nb17
51MF Offset Value Nb18
Octet14

51MF Offset Value Nb16
51MF Offset Value Nb17
Octet15

51MF Offset Value Nb15
51MF Offset Value Nb16
Octet16

51MF Offset Value Nb13
51MF Offset Value Nb14
Octet17

51MF Offset Value Nb12
51MF Offset Value Nb13
Octet18

51MF Offset Value Nb11
51MF Offset Value Nb12
Octet19

51MF Offset Value Nb9
51MF Offset Value Nb10
Octet20

51MF Offset Value Nb8
51MF Offset Value Nb9
Octet21

51MF Offset Value Nb7
51MF Offset Value Nb8
Octet22

51MF Offset Value Nb5
51MF Offset Value Nb6
Octet23

51MF Offset Value Nb4
51MF Offset Value Nb5
Octet24

51MF Offset Value Nb3
51MF Offset Value Nb4
Octet25

51MF Offset Value Nb1
51MF Offset Value Nb2
Octet26

BCC Nb18
BCC Nb19
51MF Offset Value Nb1
Octet27

BCC Nb16
BCC Nb17
BCC Nb18
Octet28

BCC Nb13
BCC Nb14
BCC Nb15
Octet29

BCC Nb10
BCC Nb11
BCC Nb12
BCC Nb13
Octet30

BCC Nb8
BCC Nb9
BCC Nb10
Octet31

BCC Nb5
BCC Nb6
BCC Nb7
Octet32

BCC Nb2
BCC Nb3
BCC Nb4
BCC Nb5
Octet33

RTD Value Nb18
BCC Nb1
BCC Nb2
Octet34

RTD Value Nb18
Octet35

RTD Value Nb15
RTD Nb18
Octet36

RTD Value Nb14
RTD value Nb15
Octet37

RTD Value Nb14
Octet38

RTD Value Nb10
RTD Value Nb14
Octet39

RTD Value Nb10
Octet40

RTD Value Nb6
RTD Value Nb10
Octet41

RTD Value Nb5
RTD Value Nb6
Octet42

RTD Value Nb5
Octet43

RTD Value Nb4
RTD Value Nb5
Octet44

RTD Value Nb4
Octet45

RTD Value ID1
Octet46

RTD Value ID2
RTD Value ID1
Octet47

RTD value ID2
Octet48

RTD Value ID3
RTD Value ID2
Octet49

RTD Value ID4
RTD Value ID3
Octet50

RTD Value ID4
Octet51

Serv Cell Lat
RTD Value ID4
Octet52

Serv Cell Lat
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APPENDIX A

This appendix contains an Excel sheet for Point-To-Multipoint message information element length calculation and analysis.



[image: image3.wmf]brcast_mess_calc_v0

5.xls











2

_983338429.xls
Calculation Sheet

		

				MS Based E-OTD Assistance Data Broadcast Message Definition

				Field Length Calculation Assistance Tool, Input & Calculation & Chart

				File:		brcast_mess_calc_v04.xls

				Version:		v0.4

				Date edited:		3/19/99

				Editor:		Kari Pihl / Nokia Mobile Phones

				History:		v0.1		First version

						v0.2		Added BTS NW Sync

						v0.3		Combined two sheets to one

						v0.4		Syncronizing the excel sheet with contribution

				Input Parameters								RTD Range/Accuracy  ->  RTD Field Length & m/bit

				Parameter		Selection Options		Option				RTD Range		RTD Accuracy		RTD Field Length		RTD Resolution : m/bit

				Syncronous BTS NW		yes/no		no						1/16 bit		12		69.188

				Number of Neighbors in neighbor List		Max 32		19				1 time slot		1/32 bit		13		34.594

				Number of Neigbors in this message		Max 32		19						1/64 bit		14		17.297

				Used Neighbor List Bitmap		yes/no		no						1/128 bit		15		8.648

				Number of Channels in sectors		Max 33		12						1/16 bit		15		69.188

				Numbers of Sector BTS IDs		Max 8		4				8 time slots		1/32 bit		16		34.594

				RTD Range		1 or 8 time slots		1						1/64 bit		17		17.297

				RTD Accuracy		1/16, 1/32, 1/64, 1/128 bit		1/32						1/128 bit		18		8.648

				Accuracy Range (for Relative Location Field)		5, 10, 15, 20, 30, 45, 60 or 120 km		15

				Absolute Field Lengths								Field Statistic

				Information Element		# of Bits		# of Octets				Parameter				Value		Unit

				Message Structure Definition		18		2 2/8				- Neighbors & Sectors				11		pcs

				Time Slot Scheme Definition		20		2 4/8				- Bits per 51 Multiframe Offset Value				6		bits

				Neighbor Bitmap Definition		0		0				- # of 51 Multiframe Offset Value fields				19		pcs

				Sectored Channels Definition		20		2 4/8				- Bits per RTD Value				13		bits

				Sectored Channels BTS ID Definition		36		4 4/8				- # of RTD Value fields				11		pcs

				Sectored BTS Sync/Async Definition		4		4/8				- RTD Resolution				35		m/bit

				51 Multiframe Offset Values		114		14 2/8				- Total # of Relative Location Value fields (lat or long)				22		pcs

				Channel RTD Values		143		17 7/8				- Bits per Relative Location Value (lat or long)				11.50		bits

				Serving Cell Location Values		48		6				- # of Extended Relative Location Values fields (lat or long)				11		pcs

				Relative Location Values		253		31 5/8				- Extended Relative Location Value bits/field				12		bits

				Total Broadcast Message		656		82				- Relative Location Value Resolution				3.66		m/bit

												- # of Normal Relative Location fields (lat or long)				11		pcs

												- Normal Relative Location Value bits/field				11		bits

												- Normal Relative Location Value Resolution				7.33		m/bit
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				MS Based E-OTD Assistance Data Broadcast Message Definition

				Field Length Calculation Assistance Tool, Input & Calculation & Chart

				File:		brcast_mess_calc_v05.xls

				Version:		v0.5

				Date edited:		7/2/99

				Editor:		Kari Pihl / Nokia Mobile Phones

				History:		v0.1		First version

						v0.2		Added BTS NW Sync

						v0.3		Combined two sheets to one

						v0.4		Syncronizing the excel sheet with contribution

						v0.5		Added BCC Field

				Input Parameters								RTD Range/Accuracy  ->  RTD Field Length & m/bit

				Parameter		Selection Options		Option				RTD Range		RTD Accuracy		RTD Field Length		RTD Resolution : m/bit

				Syncronous BTS NW		yes/no		no						1/16 bit		12		69.188

				Number of Neighbors in neighbor List		Max 32		19				1 time slot		1/32 bit		13		34.594

				Number of Neigbors in this message		Max 32		19						1/64 bit		14		17.297

				Used Neighbor List Bitmap		yes/no		no						1/128 bit		15		8.648

				Number of Channels in sectors		Max 33		12						1/16 bit		15		69.188

				Numbers of Sector BTS IDs		Max 8		4				8 time slots		1/32 bit		16		34.594

				RTD Range		1 or 8 time slots		1						1/64 bit		17		17.297

				RTD Accuracy		1/16, 1/32, 1/64, 1/128 bit		1/32						1/128 bit		18		8.648

				Accuracy Range (for Relative Location Field)		5, 10, 15, 20, 30, 45, 60 or 120 km		15

				Absolute Field Lengths								Field Statistic

				Information Element		# of Bits		# of Octets				Parameter				Value		Unit

				Message Structure Definition		18		2 2/8				- Neighbors & Sectors				11		pcs

				Time Slot Scheme Definition		20		2 4/8				- Bits per 51 Multiframe Offset Value				6		bits

				Neighbor Bitmap Definition		0		0				- # of 51 Multiframe Offset Value fields				19		pcs

				Sectored Channels Definition		20		2 4/8				- Bits per BCC Value				3		bits

				Sectored Channels BTS ID Definition		36		4 4/8				- # of BCC Value fields				19		pcs

				Sectored BTS Sync/Async Definition		4		4/8				- Bits per RTD Value				13		bits

				51 Multiframe Offset Values		114		14 2/8				- # of RTD Value fields				11		pcs

				BCC Values		57		7 1/8				- RTD Resolution				35		m/bit

				Channel RTD Values		143		17 7/8				- Total # of Relative Location Value fields (lat or long)				22		pcs

				Serving Cell Location Values		48		6				- Bits per Relative Location Value (lat or long)				8.91		bits

				Relative Location Values		196		24 4/8				- # of Extended Relative Location Values fields (lat or long)				20		pcs

				Total Broadcast Message		656		82				- Extended Relative Location Value bits/field				9		bits

												- Relative Location Value Resolution				29.35		m/bit

												- # of Normal Relative Location fields (lat or long)				2		pcs

												- Normal Relative Location Value bits/field				8		bits

												- Normal Relative Location Value Resolution				58.82		m/bit
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