3GPP TSG-RAN WG2 meeting #83bis





R2-133131
Ljubljana, Slovenia, October 7-11, 2013
Agenda item:
4
Source: 
Qualcomm Incorporated
Title: 
Corrections to Galileo Assistance Data Elements
Document for:

Discussion and decision
1. Introduction
Assisted-Galileo has been added to the 3GPP UMTS specifications at Release-7 (completed at RAN#36, May 2007, WI-code LCS3-GNSS-UTRAN), and is part of LTE LPP since Release-9 (WI-code LCS_LTE).

All the Galileo assistance data elements in 3GPP specifications are based on a Draft version of the Galileo specification from 2006 (“Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23rd, 2006”).

The final version of the Galileo ICD is currently Version 1.1: “Galileo OS Signal in Space ICD (OS SIS ICD), Issue 1.1, September 2010” [1]. In this final version of the Galileo ICD, several navigation data elements have changed compared to Draft‑0 used in 3GPP specifications.

The Galileo constellation currently consists of four In-Orbit-Validation (IOV) satellites, and first Full Operational Capability (FOC) satellites are planned for launch later this year or beginning of next year [1]. All these satellites use the Galileo data as specified in the latest version of the ICD. 

Therefore, the 3GPP Galileo assistance data elements would currently not fully support Galileo, or Galileo functionality and performance would be limited. Some assistance data elements (e.g., UE positioning GANSS ionospheric model/Ionospheric Model – NeQuickModelParameter IE) cannot be used at all according to the Draft-0 version of the ICD.
This contribution proposes to correct the affected Galileo Assistance Data Elements in UMTS and LTE based on the latest version of the Galileo ICD.

2.  Differences between Galileo ICD Draft‑0 and Version 1.1

The Tables below summarize the differences between Galileo ICD Draft 0 (2006), and latest version 1.1 (2010). The assistance data element names are based on the IE names in LPP (36.355), but apply also the UMTS specifications (25.331).

As can be seen from the Tables, some elements have an increased or reduced bit length, a different scale factor, or changed from unsigned to signed integers. Some elements which were TBD in the Draft 0 version have been defined in the latest version 1.1.
	Galileo System Time Origin  – GNSS-SystemTime IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	TBD
	00:00 UT on Sunday 22nd August 1999 (midnight between 21st and 22nd August)


	Ionospheric Model – NeQuickModelParameter IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	# bits
	Scale factor
	# bits
	Scale factor

	ai0
	12
	N/A
	11
	2-2

	ai1
	12
	N/A
	11*
	2-8

	ai2
	12
	N/A
	14*
	2-15

	* Parameters so indicated are two’s complement, with the sign bit (+ or -) occupying the MSB.


	Navigation Data Validity and Signal Health Status  – GNSS-NavigationModel IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	# bits
	Scale factor
	# bits
	Scale factor

	E5bHS
	Not defined
	2
	N/A

	E1-BHS
	Not defined
	2
	N/A


	Clock Model  – StandardClockModelList IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	# bits
	Scale factor
	# bits
	Scale factor

	af0
	28*
	2-33
	31*
	2-34

	af1
	18*
	2-45
	21*
	2-46

	af2
	12*
	2-65
	6*
	2-59

	* Parameters so indicated are two’s complement, with the sign bit (+ or -) occupying the MSB.


	Almanac  – GNSS-Almanac IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	# bits
	Scale factor
	# bits
	Scale factor

	weekNumber,  WNa
	8
	1
	2
	1

	toa, t0a
	8
	4096
	10
	600

	Ioda, IODa
	2
	N/A
	4
	N/A


	Almanac Model-1  – AlmanacKeplerianSet IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	# bits
	Scale factor
	# bits
	Scale factor

	kepAlmanacAPowerHalf, (a1/2)
	17*
	2-9
	13*
	2-9

	kepAlmanacAF0, af0
	14*
	2-19
	16*
	2-19

	kepAlmanacAF1, af1
	11*
	2-38
	13*
	2-38

	* Parameters so indicated are two’s complement, with the sign bit (+ or -) occupying the MSB.


	Code Assignments to Satellites  – SV ID IE

	
	Galileo ICD Draft0 (2006)
	Galileo ICD Issue 1.1 (2010)

	
	TBD
	SV-ID 1-36 ( Code No. 1 to 36


Observation 1: 
Some Galileo assistance data elements in 3GPP specifications (i.e., LPP 36.355 and UMTS RRC 25.331) are either not defined, or defined differently compared to the definitions in the latest (non-draft) Galileo ICD.  

Observation 1 would result in massive confusion in the industry and inter-operability problems when Assisted-Galileo is being implemented and deployed. The definition of the IEs in 3GPP specifications refer all to the old Draft-0 version of the ICD, which is by now however, void. Therefore, it is proposed:
Proposal 1: 
The assistance data elements in 3GPP specifications (i.e., LPP 36.355 and UMTS RRC 25.331) should be corrected so that the definitions correspond to the latest version of the Galileo ICD. 

3. Which Release?

Since the assistance data elements in the current versions of the 3GPP specifications do not fully support Galileo according to the definitions in the Galileo ICD, the 3GPP specifications should  (in principle) be corrected starting at the Release where the feature has been introduced. This would mean Rel-7 for UMTS and Rel-9 for LTE. 

The impacts to the specifications are isolated to Galileo assistance data, and no other functionality would be affected. Since Galileo is essentially not deployed yet (apart from the 4 IOV satellites), and since Assisted-Galileo cannot be implemented according to the current versions of the 3GPP specifications, it can be assumed that no implementations exist supporting Assisted-Galileo. 

For LTE, the assistance data elements in LPP 36.355 would be affected.  To avoid two versions of Assisted-Galileo (where the current Galileo version in LPP is void), it is proposed to correct the Galileo Assistance Data elements starting at Release 9:

Proposal 2: 
The affected Galileo assistance data elements in LPP 36.355 should be corrected starting at Release-9, so that the definitions in LPP correspond to the latest version of the Galileo ICD. 

In case of UMTS, the assistance data elements in UMTS RRC 25.331 would be affected. The earliest Release in case of UMTS would be Rel-7. It could be questioned, whether it makes sense to correct Galileo in UMTS Release-7. However, correcting Galileo in UMTS RRC from a later Release (e.g., Rel-9), would mean that two versions of Galileo exist in the UMTS specifications: The version in Rel-7/8 according to Draft-0 of the ICD (which shall never get implemented, since the Galileo satellites do not support this version), and the version according to Release >= 9 (which would support Galileo as currently defined). Therefore, if it is preferred to correct Galileo in UMTS not already at Release-7, a Note should be added to the specifications that Galileo requires support of UMTS RRC of e.g., Release-9. Therefore, it is proposed:
Proposal 3: 
RAN2 should decide on the earliest Release in which the affected Galileo assistance data elements in UMTS RRC 25.331 should be corrected. 

Proposal 4: 
If it is decided that the affected Galileo assistance data elements in UMTS RRC 25.331 should not be corrected at the earliest Release (Rel-7), a Note should be added to specifications that the earlier Galileo capable Releases (according to Draft ICD) shall not be used.
In order to illustrate the impact to LPP 36.355 and UMTS RRC 25.331, CRs are provided in tdocs R2-133133 and R2-133134, respectively.  The CRs are based on Rel-9 of LPP, and Rel-7 of UMTS RRC. Final versions of the CRs (including all required shadows) will be prepared based on the RAN2 agreements.

4. Summary
This contribution discussed the need for correcting some Galileo assistance data elements in 3GPP specifications (LPP 36.355 and UMTS RRC 25.331). In particular, the following was observed:
Observation 1: 
Some Galileo assistance data elements in 3GPP specifications (i.e., LPP 36.355 and UMTS RRC 25.331) are either not defined, or defined differently compared to the definitions in the latest (non-draft) Galileo ICD.
Therefore, the following is proposed:

Proposal 1: 
The assistance data elements in 3GPP specifications (i.e., LPP 36.355 and UMTS RRC 25.331) should be corrected so that the definitions correspond to the latest version of the Galileo ICD.  

Proposal 2: 
The affected Galileo assistance data elements in LPP 36.355 should be corrected starting at Release-9, so that the definitions in LPP correspond to the latest version of the Galileo ICD.  

Proposal 3: 
RAN2 should decide on the earliest Release in which the affected Galileo assistance data elements in UMTS RRC 25.331 should be corrected. 

Proposal 4: 
If it is decided that the affected Galileo assistance data elements in UMTS RRC 25.331 should not be corrected at the earliest Release (Rel-7), a Note should be added to specifications that the earlier Galileo capable Releases (according to Draft ICD) shall not be used.

CRs to LPP 36.355 (Rel-9) and UMTS RRC 25.331 (Rel-7) are provided in tdocs R2-133133 and R2-133134, respectively.
Final versions of the CRs (including all required shadows) will be prepared based on the RAN2 agreements for the next meeting.
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