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**** FIRST MODIFIED SECTION ****

10.18
Location Type

This is a variable length information element defining the type of location information being requested.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	Location Information

	Octet 4
	Positioning Method


Figure 10.18.1: Location Type IE

Coding of location information (octet 3):


00000000
current geographic location 
00000001 
location assistance information for the target MS
00000010
deciphering keys for broadcast assistance data for the target MS
00000011
current geographic location using carrier phase A-GNSS
all other values are reserved

Positioning Method (octet 4)

This octet shall be included if the location information in octet 3 indicates "location assistance information for the target MS" or "deciphering keys for broadcast assistance data for the target MS" and shall be omitted otherwise.

00000000
reserved

00000001
Mobile Assisted E-OTD

00000010
Mobile Based E-OTD

00000011
Assisted GPS 

00000100
Assisted GANSS 

00000101
Assisted GPS and Assisted GANSS 

all other values are reserved

if Positionning Method (octet 4) is equal to 00000100 or 00000101 then, the GANSS definition is provided in the GANSS Location Type. If the GANSS Location Type is missing it means that all the satellite systems included in GANSS are refered.
**** NEXT MODIFIED SECTION ****

10.20
Positioning Data

This is a variable length information element providing positioning data associated with a successful or unsuccessful location attempt for a target MS.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	spare
	Positioning Data Discriminator

	Octets 4 to 4+m-1
	Positioning Method 1

	
	

	Octets 4+nm-m to 4+nm-1
	Positioning Method n


Figure 10.20.1: Positioning Data IE

The positioning data discrminator (bits 4-1 of octet 3) defines the type of data and number of octets m provided for each positioning method:

0000
indicate usage of each positioning method that was attempted either successfully or unsuccessfully; 1 octet of data is provided for each positioning method included

all other values are reserved.

Coding of the positioning method octets for positioning data discriminator = 0000:

	Octet x
	positioning method
	usage


Coding of positioning method (bits 8-4):

00000
Timing Advance

00001
Reserved (Note)

00010
Reserved (Note)

00011
Mobile Assisted E-OTD

00100
Mobile Based E-OTD

00101
Mobile Assisted GPS

00110
Mobile Based GPS

00111
Conventional GPS

01000
U-TDOA

01001
Reserved for UTRAN use only

01010
Reserved for UTRAN use only

01011
Reserved for UTRAN use only

01100
Cell ID

01101
Carrier phase A-GNSS
01110

to
reserved for GSM

01111

10000

to
reserved for network specific positioning methods

11111

Coding of usage (bits 3-1)

000
Attempted unsuccessfully due to failure or interruption

001
Attempted successfully: results not used to generate location

010
Attempted successfully: results used to verify but not generate location

011
Attempted successfully: results used to generate location

100
Attempted successfully: case where MS supports multiple mobile based positioning methods and the actual method or methods used by the MS cannot be determined

NOTE:
These values of the codepoints shall not be used as they were used in an earlier version of the protocol.

**** NEXT MODIFIED SECTION ****

10.31
Requested GANSS Assistance Data

This is a variable length information element identifying the GANSS assistance data requested for an MS.
	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	H
	G
	F
	E
	D
	C
	B
	A

	Octet m1 to Octet p1
	Generic assistance data for GNSS1, coding according to Figure 10.31.2 

	…
	

	Octet pz-1+1 to Octet pz
	Generic assistance data for GNSSz, coding according to Figure 10.31.2


Octet pn denote the last octet for GNSSn
Figure 10.31.1: Requested GANSS Assistance Data IE, general structure
	Octet m
	L
	K
	J
	I
	GANSS ID

	Octet m+1
	T
	S
	R
	Q
	P
	O
	N
	M

	Octet m+2
	spare
	Information extension length indicator

	Octet m+3
to

Octet m+2+a
	Information extensions for assistance data (Conditional)

Coding according to Figure 10.31.3

	Octet m+3+a
to

Octet m+5+a+2n
	Satellite related data (Conditional)
Coding according to Figure 10.31.4


a = length of “Information extensions for assistance data” as indicated in “Information extension length indicator”, range 0..31
Figure 10.31.2: Requested GANSS Assistance Data for one GNSS
For each of the following bits, a “1” indicates that the GANSS assistance data is requested for that particular parameter and a “0” indicates that the data is not requested. For each bit, there may be one or more extension octects. These octets are defined in Figure 10.31.3 and they shall occur in “Information extensions for assistance data “ field in the same order as they are introduced in Figure 10.31.3. For each bit set to “1”,  the respective octet or octets shall be present. The total amount of octets in “Information extensions for assistance data “ field is indicated in “Information extension length indicator”.

Octet 3 in figure 10.31.1 defines the common assistance elements:

bit A
GANSS Reference Time
bit B
Reference Location
bit C
GANSS Ionospheric Model

bits D through H are Spare bits

Octet m in figure 10.31.2 defines the generic assistance elements:

GANSS ID (bits 1-4)

This field indicates the GNSS for which the following assistance data is requested. (Range: 
0 – 8).
0: 
Galileo

bit I 
GANSS Real-Time Integrity
bit J
GANSS Differential Corrections 

bit K
GANSS Almanac

bit L
GANSS Reference Measurement Information

Octet m+1 in figure 10.31.2 defines the generic assistance elements:
bit M
GANSS Navigation Model
0:
GANSS Navigation Model is not requested – Satellite Related Data in figure 10.31.2 is not present for this GNSS.)
1:
GANSS Navigation Model is requested – Satellite Related Data in figure 10.31.2 is present for this GNSS.)
bit N
spare

bit O
GANSS Time Model GNSS-UTC

bit P
GANSS Time Model GNSS-GNSS 

bit Q
GANSS Data Bit Assistance
bit R
GANSS Carrier Phase Assistance

bits N and S are Spare bits

bit T
Last Requested GANSS Assistance Data indicator 

0:
More Requested GANSS Assistance Data is included in the IE 

1:
This Requested GANSS Assistance Data is the last one in the IE

The T bit indicates whether the current Requested GANSS Assistance Data for a GNSS as defined in figure 10.31.2 is the last one. If bit T is set to “0”, another structure of Figure 10.31.2 shall follow the current one.

At least one of bits A to C, or I to M or O to Q shall be set to the value "1".

GANSS Differential Corrections Extension 

This octet shall be present when the GANSS Differential Corrections bit is set to “1” and absent otherwise.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Extension Octet 1
	S8
	S7
	S6
	S5
	S4
	S3
	S2
	S1


Figure 10.31.3a: Coding of Information Extension for GANSS Differential Corrections (conditional)
Differential corrections are requested for each of the bits S1 to S8 set to “1”.

If GANSS ID indicates Galileo, the bits shall be interpreted as follows: 

bit S1 
L1

bit S2
E5a 

bit S3
E5b

bit S4
E6

bit S5
spare

bit S6
spare

bit S7
spare

bit S8
spare

GANSS Time Model GNSS-GNSS Extension
This octet shall be present when the GANSS Time Model GNSS-GNSS bit is set to “1” and absent otherwise.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Extension Octet 2
	spare
	spare
	spare
	spare
	spare
	spare
	Galileo
	GPS


Figure 10.31.3b: Coding of Information Extension for GANSS Time Model GNSS-GNSS (conditional)
The reference system for requested GANSS time models is as indicated in GANSS ID. The models are requested for each system with respective bit set to “1”.

GANSS Data Bit Assistance Extension

This octet shall be present when the GANSS Time Model GNSS-GNSS bit is set to “1” and absent otherwise.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Extension Octet 3
	GANSS TOD (range 0 – 59)
	GANSS Data Type ID


Figure 10.31.3c: Coding of Information Extension for Data Bit Assistance (conditional)

GANSS TOD 

This field contains the reference time of the first bit of the requested data in integer seconds in GANSS system time. The time is given as modulo 60 s from GANSS TOD.

GANSS Data Type ID 

This field specifies the data type of the GANSS Data Bit Assistance.

If GANSS ID indicates Galileo, the GANSS Data Type ID value shall be interpreted as follows: 

0 
I/Nav

1
F/Nav

2-3
Reserved for future use

GANSS Carrier Phase Assistance Extension

This octet shall be present when the GANSS Carrier Phase Assistance bit is set to “1” and absent otherwise.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Extension Octet 4
	Interval
	GANSS TOD (range 0 – 119)

	Extension Octet 5
	Interval
	S4
	S3
	S2
	S1

	Extension Octet 6
	Number of measurements
	Spare


Figure 10.31.3a: Coding of Information Extension for GANSS Carrier Phase Assistance (conditional)
GANSS TOD 

This field contains the reference time of the previously received carrier phase assistance data message. The time is given as modulo 120 s from GANSS TOD as defined in TS 44.031.

Interval

This field contains the requested reporting interval, i.e. the requested reference measurement is expected to take place at the time instant t = GANSS_TOD + Interval. The MSB of this field is bit 8 of Extension Octet 4 and LSB is bit 5 of Extension Octet 5.
Signals Sn

Carrier phase assistance is requested for each of the signals in bits S1 to S4 set to “1”.

If GANSS ID indicates Galileo, the bits shall be interpreted as follows: 

bit S1 
L1

bit S2
E5a 

bit S3
E5b

bit S4
E6

Number of measurements
The amount of reference carrier phase measurements requested
(Note: Future extensions shall be added here)

Satellite Related Data 
Satellite Related Data for Navigation Models (Figure 10.31.4) is present only when the GANSS Navigation Model bit is set to the value “1”. 

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet m+3+a
	GANSS Week
	Spare

	Octet m+4+a
	GANSS Week

	Octet m+5+a
	GANSS_Toe

	Octet m+6+a
	NSAT
	T-Toe limit

	Octet m+7+a
	IOD 1
	GANSSSatID 1

	Octet m+8+a
	IOD 1

	…
	

	Octet m+5+2n+a
	IOD n
	GANSSSatID n

	Octet m+6+2n+a
	IOD n


Figure 10.31.6: Coding of Satellite Related Data for Navigation Models (conditional)
GANSS Week (bits 5-8 octet m+3+a and octet m+4+a) 

This field contains a 12 bit binary representation of the GANSS Week of the assistance currently held by the MS. The most significant bit of the GANSS Week is bit 8 in octet m+3+a and the least significant bit is bit 1 in octet m+4+a.

GANSS_Toe (octet m+5+a)

This field contains a binary representation of the GANSS time of ephemeris in hours of the newest ephemeris set contained in handset memory (range 0-167).

NSAT (octet m+6+a, bits 5-8)

This field contains a binary representation of the number of satellites to be considered for the current GANSS assistance request. If the MS has no GANSS ephemeris data, this field shall be set to zero. If the MS has GANSS ephemeris data whose age exceeds the T-Toe limit, this field may be set to zero. If the SMLC receives a zero value for this field, it shall ignore the GANSS Week and GANSS_Toe fields and assume that the MS has no GANSS ephemeris data. 

T-Toe limit (octet m+6+a, bits 1-4)

This field contains a binary representation of the GANSS ephemeris age tolerance of the MS to the network in hours (range 0-10).

GANSSSatID x (x = 1,2, ... n) (octet m+5+a + 2x, bits 1-6)

This field is present only if NSAT exceeds zero and contains a binary representation of the identity of a GANSS satellite for which the assistance request is applicable. The number of satellite fields is indicated in the field NSAT.

IOD x (x = 1,2, ... n) (bits 7-8 octet m+5+a+2x and octet m+6+a + 2x)

This field is present only if NSAT exceeds zero and contains a binary representation of the Issue of Data held in the MS, which identifies the sequence number of the GANSS Navgation Model for a satellite x (x = 1, 2, …, n). The SMLC shall derive the issue date and time for the IOD of each GANSS satellite x from the GANSS Week and GANSS_Toe fields (e.g. when a particular IOD value for a GANSS satellite x was issued more than once within the period of T-Toe limit). The most significant bit of the IOD x is bit 8 in octet m+5+a+2x and the least significant bit is bit 1 in octet m+6+a+2x.
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