3GPP TSG RAN WG4 (Radio) Ad-Hoc #1 Meeting
R4-100008
Sophia Antipolis, France, 18 – 22 January 2010
Agenda Item:
2.9
Source: 
Alcatel-Lucent, Qualcomm Europe, Spirent Communications
Title: 
Text proposal for Annex C of TS 36.171
Document for:
Approval
1.
Introduction
During RAN4#53, the skeleton for TS on A-GNSS performance requirements for LTE [1] and the text proposal on A-GPS performance requirements for LTE [2] were approved. RAN2 have now completed the specification of the LTE Positioning Protocol (LPP) as of RAN2#68 [3], with TS 36.355 submitted for approval to RAN#46 [4].
In this paper, we provide a text proposal for Annex C of TS 36.171 V0.1.0 [5] based on the existing contents in TS 45.005 V9.0.0 [7]. TS 45.005 has recently been updated by GERAN to include all the multi-path profiles for all A-GNSSs. Note that the parameters for A-GPS L1 C/A are identical to those specified in TS 25.171 [6]. 

Note that as a result of section numbering changes proposed in this Annex C below, references to these sections will need changing in Section 5.4 of [5]. This is proposed in a separate contribution [8].

2.
Text Proposal
<Start of change>
Annex C (normative):
Propagation conditions


C.1
Static propagation conditions

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.

C.2
Multi-path Case
Doppler frequency difference between direct and reflected signal paths is applied to the carrier and code frequencies. The Carrier and Code Doppler frequencies of LOS and multi-path for GNSS signal are defined in table C.1.

Table C.1: Multipath Case

	Initial relative Delay
 [m]
	Carrier Doppler frequency of tap [Hz]
	Code Doppler frequency of tap [Hz]
	Relative mean Power [dB]

	0
	Fd
	Fd / N
	0

	X
	Fd - 0.1
	(Fd-0.1) /N
	Y

	NOTE:
Discrete Doppler frequency is used for each tap.


Where the X and Y depends on the GNSS signal type and is shown in Table C.2, and N is the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate as shown in Table C.3 (where k in Table C.3 is the GLONASS frequency channel number). 

Table C.2: Parameter values
	System
	Signals
	X [m]
	Y [dB]

	Galileo
	E1
	125
	[-4.5]

	
	E5a
	15
	-6

	
	E5b
	15
	-6

	GPS/Modernized GPS
	L1 C/A
	150
	-6

	
	L1C
	125
	[-4.5]

	
	L2C
	150
	-6

	
	L5
	15
	-6

	GLONASS
	G1
	275
	-12.5

	
	G2
	275
	-12.5


Table C.3: Ratio between Carrier Frequency and Chip Rate
	System
	Signals
	N

	Galileo
	E1
	1540

	
	E5a
	115

	
	E5b
	118

	GPS/Modernized GPS
	L1 C/A
	1540

	
	L1C
	1540

	
	L2C
	1200

	
	L5
	115

	GLONASS
	G1
	3135.03 + k ( 1.10

	
	G2
	2438.36 + k ( 0.86


The initial carrier phase difference between taps shall be randomly selected between 0 and 2. The initial value shall have uniform random distribution. 

<End of change>
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