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1
Introduction

This document provides comments and responses to the detailed comments and questions given on the “OptionB_Rev1” proposal in GERAN2#31bis meeting in G2-060313 and G2-060357 documents. Despite the fact that the in depth comments and questions in G2-060313 should be posed on a very final specification, not in the phase where the baseline approach is still open in GERAN, this document will show that the issues and concerns raised in G2-060313 are either already taken into account in the proposal or can easily be covered by additional clarification and information elements. G2-060357

 provided some proposals for modification of some information elements in “OptionB_Rev1” and a few editorial changes for better clarification. These points are also addressed in this document and more clarification and explanation is given how these points are taken into account in the revised version of “OptionB_Rev1”. 
 
This document is organized as follows: Chapter 2 gives comments on the concerns presented in Chapter 2 of G2-060313. Chapter 3 will give comments and response to all the detailed issues presented in Chapter 3 of G2-060313. Chapter 4 will address the points in G2-060357 and Chapter 5 provides the summary and conclusions.
2
Comments on The Issues Raised in Chapter 2 of G2-060313
The main concern raised in Chapter 2 of G2-060313 is the ability of the “Option_Rev1” to support other GNSSes than Galileo such as Modernized GPS and Japanese Quazi-Zenith Satellite System (QZSS). Especially, the features in Modernized GPS are raised as examples that could not fit in a generic approach. These features include Earth Orientation Parameters (EOP), UTC parameters, Reduced Almanac Parameters, Differential Correction Parameters (not the same as DGNSS/DGPS) and Signal Phase relationships between GPS signals. 

The interface control documents of the other than “traditional” GPS and Galileo systems are publicly available and have been used as the basis of the generic approach. In fact, the basic concept of the  “OptionB_Rev1” is really build on top of the GNSS ICD’s aiming towards a generic approach that can support all the current and near-future GNSS using the same IE’s and features and extending the system specific features and benefits applicable to all GNSSes rather than proposing GNSS-specific implementations. The concerns raised in G2-060313 are therefore very minor and negligible, as all the relevant GNSSes have been taken into account in the approach. These systems include Galileo, SBAS, QZSS, GPS Modernization and GLONASS. The only system lacking ICD is QZSS, but this system will follow the GPS ICD’s (being a GPS augmentation) making it possible to include in the specifications. The English version of the QZSS ICD will become public by October 2006.

It should be noted that the finalization of Galileo, QZSS and Modernized GPS (GPS III) ICD’s is depending on the negotiations and agreement between EU, USA and Japan about the final signal formats and characteristics. Galileo, QZSS and GPS III will use the same signal structure, which in fact speaks very strongly for the generic approach in A-GNSS as the systems will be converge towards each other in coming evolutions. 

Next, the specific features of Modernized GPS are discussed.

Earth Orientation Parameters.

EOP are directly applicable on Modernized GPS, Galileo and QZSS providing a model to convert the satellite position information from Earth Centered Inertial (ECI) to Earth Centered Earth Fixed (ECEF) coordinate frame. EOP have been included in the generic approach, but were left out from G2-060273 for further discussion in the GERAN WG2. The revised version of “OptionB_Rev1” will contain EOP as a Common GNSS Assistance Data IE.

UTC Parameters

UTC model parameters are included in GNSS Time Model IE.

Reduced Almanac Parameters

The navigation data broadcast of Modernized GPS signals (L2C, L5 and L1C) will contain a new version of satellite almanac data. The purpose of the satellite almanac revision is to speed up the almanac download time from satellites to the receivers. The increase in download time can be even seven-fold due to reduced number of bits of used for the parameters and due to “asynchronized” transmission of satellite almanacs from different satellites. The new almanac format does not introduce any new functionality or benefits from the receiver, just an alternative format for GPS almanac.

As GERAN specifications already include GPS almanac IE, there is no reason to add an alternative implementation of GPS almanac to avoid duplication of the IE’s, so the Reduced Almanac Parameters are not included in the proposal.

Differential Correction (DC) Parameters
DC parameters provide corrections to ephemeris and clock models for enhanced performance. These parameters are broadcasted directly from the satellites rather than using any terrestrial link for this purpose. Despite the possible performance gain, the DC Parameters are left out from the proposal due to following reasons:

1. The ICD’s of Modernized GPS do specify in detail when and where the DC Parameters are applicable and what is the expected performance enhancement.

2. The ICD’s of Modernized GPS specifically mention that “the availability of the DC Parameters is subject to the control and determination of the Control Segment”. It is therefore not possible for the SMLC to support/deliver the DC Parameters by MS’s requests nor there is no guarantee whether the DC Parameters are available at all. This fact makes DC Parameters unsuitable for A-GNSS purposes.

Signal Phase Relationships
Signal Phase Relationship parameters are subject to finalization of the ICD’s, which in turn are subject of finalization of the negotiations between EU, USA and Japan about the final format of the satellite signals. The revised version of “OptionB_Rev1” will contain a generic field also for this information.

3
Comments on The Issues Raised in Chapter 3 of G2-060313
In the following the detailed comments from the Chapter 3 of G2-060313 are copied and the requested clarification is provided for each of the items.

1. Supported GNSSs:

The proposal partly includes “Modernized GPS” and SBAS in addition to Galileo. Since the scope of the work item is on Galileo, it is our understanding that these additional GNSSs are included for illustration purposes only, i.e., to show how these additional GNSSs would be added later, and will be removed from the final CR at this Stage.  It is also unclear what is meant by “Modernized GPS”. Is GPS III only (L1C support according to IS-GPS-800) considered as “Modernized GPS”, or GPS IIR-M, IIF (L2C according to IS-GPS-200, L5 according to IS-GPS-705), or all of them?


The scope of the work item GP-042677 is A-GNSS: “To extend A-GPS to include GALILEO and other satellite navigation systems” and the objective is to “To include the capability of Assisted GALILEO as an Assisted GNSS into the GERAN.” Galileo is considered as one GNSS within the A-GNSS concept. 

Modernized GPS refers to ICD-GPS-200D, ICD-GPS-705 and ICD-GPS-800 specifications considering L2C, L5 and L1C signals.

2. “GNSS Positioning Method Element”, clause A.2.2.1a:

a. In the current proposal, the SMLC can only request “GNSS Positioning” from an MS, without indicating which GNSS (e.g., Galileo, “Modernized GPS”, etc.) are allowed to be used by the MS.
Therefore, the MS may select a GNSS positioning method which is not supported by the SMLC, and send e.g., SBAS measurements in case of MS-assisted mode to the SMLC even in the case when e.g., SBAS is not supported in the SMLC. Or similar for MS-based mode, the MS may request additional Assistance Data for GNSS methods not supported by the SMLC. In order to avoid this, the “GNSS Positioning Method Element” should include the particular GNSS(s) which are allowed to be used for the location request. 

The revised version of “OptionB_Rev1” includes a list of allowed satellite systems in the “GNSS Positioning Method Element”. This is also interpreted as a “SMLC Classmark”.

b. In addition, in clause A2.2.1a it is mentioned that “If the mobile wants to select E-OTD+GNSS method, then PositionMethod has to be set to GPSorEOTD and an GNSSPositionMethod field is present”. This requirement should be clarified, since it appears to be an acausal requirement (in the current LCS architecture, the allowed Positioning Method(s) are selected in the SMLC).

The revised version of “OptionB_Rev1” includes a revised “GNSS Positioning Method Element” which solves this item.

c. In clause A.2.2.1, a Note is added to the Positioning Methods field, that the “field GNSS Positioning Method, if present in a Measure Position Request component, indicates request of GNSS method”. Given the current text, it seems that hybrid GPS + “GNSS” is not possible to request? Another interpretation of this Note could be, that GPS must always be supported, and “GNSS method” may be allowed in addition to GPS (the Positioning Methods field is mandatory)? This should be clarified. In general, it should be defined what is meant by “GNSS method”.


The revised version of “OptionB_Rev1” includes a list of allowed satellite systems in the “GNSS Positioning Method Element”, which solves this item.

3. Sending of Multiple Measurement Sets (clause A.2.2.1):

It is proposed that in case of “GNSS Positioning Method”, the sending of multiple measurement sets would be used to report GNSS measurement information for measurements performed on multiple GNSS frequencies. However, according to the ASN.1, it appears that a single GNSS‑MsrSetElement can contain up to 6 elements of GNSS‑SgnTypeElement, which in turn includes the measurements for up to 16 satellites. Hence, it appears the multiple set feature would not be needed to report measurements for multiple GNSS frequencies. It should be clarified how it is intended to report measurements for multiple GNSS frequencies.


Multiple sets are used to send multiple-frequency measurements. One Measurement Information Response can include up to 6 Measurements Elements e.g. to send dual-frequency measurements from 3 different GNSSes in one Measurement Information Response. Use of Multiple Sets will make it possible to send up to three Measurement Information Responses e.g. three times the dual-frequency measurements from 3 GNSSes.

4. Mobile Capabilities:

At several places in the proposal, the sending of certain information elements from the SMLC to the MS is contingent on the capabilities of the MS. E.g.,

GNSS Clock Model: 
“Clock model shall be included once or twice depending on the MS capability”

“If the MS is supporting multiple Galileo signals, SMLC shall include both F/Nav and I/Nav clock models in GNSS Clock Model IE.”

GNSS Navigation Model:
“For example, Galileo satellites can be reported either in Keplerian or in high-accuracy Keplerian elements depending on the MS capabilities”

It should be clarified how many new MS capabilities would be required for this proposal, and how it is intended to include the new capabilities in e.g., MS Classmark information (compare point 7 below). 


These items are clarified in the revised version of “OptionB_Rev1” and in the MS Classmark 3 CR.

5. “GNSS Carrier Phase Measurement Request”, clause A.2.2.4d, A.4.2.7

It is proposed that the SMLC can include a request for carrier phase measurements in a RRLP Measure Position Request or Assistance Data component without knowing at the SMLC whether the MS supports this capability or not. Carrier phase measurements are proposed to be used for Real Time Kinematics relative positioning as described in GP-061215 (“Justification for the addition of carrier phase measurements”, Nokia). As described in this document, the carrier phase measurements from a “reference mobile” (e.g., LMU) need to be available at roughly the same time as the measurements from the target MS. Hence, the SMLC when sending a RRLP Measure Position Request to the target MS need at the same time request measurements from an e.g., LMU. This may result in unnecessary signalling, since the target MS may not support carrier phase measurements, and therefore, the SMLC invoked the reference mobile or LMU unnecessarily. This could be avoided by defining a MS capability for the support of carrier phase measurements so that the SMLC would only request carrier phase measurements from a target MS when the target MS supports this capability (see also point 4 above).

The information whether the MS will support carrier-phase measurements will be included in MS Classmark 3.

6. Real Time Kinematics (RTK) Relative Positioning (carrier Phase Measurements):

Carrier phase measurements are included in this proposal, probably because of the justification provided in a previous document GP-061215 (“Justification for the addition of carrier phase measurements”, Nokia). Although, it appears to be relative straight forward to include this measurement in RRLP, it is unclear how this feature is intended to be supported on an end-to-end basis. For example, as described in GP-061215 (“Justification for the addition of carrier phase measurements”, Nokia), it is required that the target MS and the reference mobile (e.g., LMU) exchange measurements periodically in near real time. The relative position of the target MS (i.e., the distance between the target MS and the reference mobile) is not available instantly, but some amount of data must be accumulated before the baseline (i.e., distance) can be solved. The typical measurement exchange frequency is around 1 Hz. The current RRLP supports only a single Position Request followed by a single Position Response. The RRLP procedure is completed after this message pair exchange. It is therefore unclear, how the proposed RTK technique is supposed to function. For example, how is it intended to exchange measurements of carrier phase between the target MS and reference station (e.g., LMU) periodically using the current RRLP protocol, where only one snapshot of the measurement can be reported?  A Stage 2 description of the procedures for this new positioning method (and probably Stage 1 requirements) should be available before introducing this method in RRLP. 

As described in the GPS/GNSS literature, carrier-phase measurements are used for different purposes:

1) High-accuracy velocity solution,

2) Carrier smoothing of pseudorange measurements,

3) Relative positioning using carrier-phase measurements a) between two terminals, b) between the MS and a reference receiver. The solution can be based on floating solution or on fixed ambiguity resolution, which are commonly and widely known methods in GNSS literature and commercial products. The former provides positioning accuracy roughly within one meter or less and the latter within centi-meters and

4) High-accuracy absolute positioning if the SMLC provides accurate reference location and reference measurements.

Periodic measurements are not needed e.g. for floating solutions or for high-accuracy velocity solution, It should be noted that the actual implementation of the carrier-phase measurements for position and velocity calculation is not the topic of 44.031.

The latencies and capabilities of the GSM network to deliver the measurements are not any issues as the Measurement Information messages containing carrier-phase measurements are time-stamped and can be handled similar to code phase measurements in the MS or in the SMLC for position and/or velocity calculation.

7. Other affected specifications

The proposal refers to information element encoding in 3GPP TS 49.031. However, a CR for this specification is not available yet. For further analysis, it would be helpful if CRs for all other affected GERAN specifications could be prepared as well.


These documents were delivered to GERAN#31bis and will be revised for GERAN#32.

8. “GNSS Location Information Element” (clause A.3.2.9)

a. A single GNSS location information element is proposed to be used for reporting UE position estimates from the MS to the network (which means that all geodetic coordinates (now, and in the future) are constrained to a single geodetic reference frame (WGS-84)). It is clarified in clause A.3.2.9 (above Table A.10.1) that the “GNSS Location Information Element” “shall be used to report the location estimate from the MS to the network whether GPS was included Position Method or not”. However, it appears that GPS must always be supported when “GNSS Positioning method” is supported, since the Positioning Method field is mandatory. Similar as in point 2c above, this should be clarified. 

This item will be clarified in the revised version of “OptionB_Rev1”. According to the revised “OptionB_Rev1” the Galileo_And_Additional_Navigation_Satellite_Systems (GANSS) method is used, GNSS Location Information Elements will be used to report the location information back to the SMLC. 

b. Since the SMLC is required to provide a list of used positioning methods to the CN, it is suggested that the GNSS(s) which have been used by the mobile to calculate a position estimate are reported as well. 

This information is included the GNSS Location Information element in the revised version of “OptionB_Rev1”.

c. The inclusion of the “Velocity Estimate” in a “GNSS Location Information Element” appears unnecessary, since the velocity estimate is already available in a Measure Position Response component, applicable for all (existing and new) positioning methods supported by RRLP. 


Velocity Estimate is included here to reduce the complexity in reporting Location Information. Instead of reporting Velocity and Position Solutions using Location Information and GANSS Location Information, the MS can report both elements using GANSS Location Information. 

Inclusion of the Velocity Estimate in GANSS Location Information Element also reduces ambiguity in Location Information Element. GANSS Location Information Element contains a field indicating which satellite systems have been used in position information calculation and having Velocity Estimate included in GANSS Location Information applies the same satellite system listing to Velocity Estimate too.

9. “GNSS Measurement Information Element” (clause A.3.2.10)

a. It appears there is confusion on the “GNSS Time of Day” field, included in the “GNSS Measurement Information Element”. From the description, it seems the time stamp of the measurements is referenced to the GNSS Time Of Week. If this is correct, it would be more appropriate to rename the field to “GNSS Time Of Week”. This should be clarified.

This item will be clarified in the revised version of “OptionB_Rev1”. GNSS Time of Day is the correct parameter.

b. The “GNSS Measurement Information Element” may include the “Stationary Indication” field, which indicates “whether the measuring entity (MS or BTS) has moved less than a distance of 5 cm during the ADR accumulation time or whether the measuring entity (MS or BTS) is in a fixed position”. However, according to clause A.3.2.10, “The purpose of the GNSS Measurement Information element is to provide GNSS measurement information from the MS to the SMLC”. It appears that the “GNSS Measurement Information Element” may also be used by the “BTS” (probably LMU?) to report reference carrier phase measurements to the SMLC. However, the RRLP is the protocol between MS and SMLC (clause 1 of 44.031). The protocol used between the SMLC and LMU is the LLP protocol (44.071). It should be clarified whether the scope of RRLP is proposed to be extended to include BTS/LMU signalling. As already mentioned in point 6 above, a Stage 2 description of this feature would be helpful. 

This item was corrected already in G2-060273.

c. The interpretation of “code phase” in the “GNSS Measurement Parameters” should be clarified. E.g., is the same interpretation as in “GNSS Reference Measurement Information” assistance data used? A diagram similar to Figure A.1 would also be helpful to avoid ambiguities. 

This item will be clarified in the revised version of “OptionB_Rev1”.

10. “GNSS Reference Time” (clause A.4.2.6.1)

a. GNSS Reference Time is defined as “GNSS Time Of Day”, with its origin at Sunday 00:00:00 Jan 1st 2006. The reference time frame proposed to be used should be clarified (e.g., UTC?).  

This item will be clarified in the revised version of “OptionB_Rev1”.

b. The GNSS Time Of Day conversion to a GNSS specific time is done by adding a given number of integer seconds described in Table A.32. For GPS, this offset is 504748800 + 14 seconds (according to Table A.32):

The offset value of 504748800 + 14 seconds should be clarified. It is unclear how one could obtain GPS TOW by adding this offset to the proposed “GNSS Time Of day”.

Example:
Assuming GPS TOD is based on UTC(USNO), and neglecting sub-seconds (i.e., UTC(USNO) ( UTC):
The UTC time MJD 54017.28434 (= 2006-10-09, 06:49:27) would correspond to: 

GNSS Time of Day: 24567 sec
GNSS day: 


 282 days.

The GPS Time corresponding to this MJD is:

GPS TOW:
 110981 seconds
GPS Week:
 1396 (cycle 1, week no. 372, day 1).

According to clause A.4.2.6.1, the GPS time would be obtained by adding 504748800 + 14 seconds to the GNSS TOD:

24567 sec+504748800 sec+14 sec=504773381 sec (( 834 weeks, 370181 sec ( GPS TOW ?).

The conversion of “GNSS Time Of Day” to GNSS specific time (e.g., GPS TOW) should be clarified.


This item will be clarified in the revised version of “OptionB_Rev1”.

11.  “GNSS Time Model” (clause A.4.2.6.2)

As specified in Clause A.4.2.6.2, “this field contains parameters for GNSS specific system time – GNSS TOD model”. However, it appears that parameters for the opposite time conversion is needed (i.e., GNSS TOD ( GNSS specific time). It should be clarified how this conversion should be carried out at the MS and SMLC to avoid interoperability problems (it appears that these parameters are not included in any GNSS ICD; see also point 10 above).

This item will be clarified in the revised version of “OptionB_Rev1”.

12.  “GNSS Navigation Model” (clause A.4.2.6.2)

a. It is specified (below Table A.44) that “there might be multiple GNSS Orbit and Clock models for the same satellite”. However, this seems to contradict the RRLP pseudo-segmentation rules specified at the beginning of clause A.4.2.6: “There shall be no repetition of the same data for the same constellation, satellite or signal”.  It should be clarified why multiple orbit or clock models for the same satellite is needed, and how the pseudo-segmentation rules are applied. 

The same data is not repeated e.g. the two clock models for Galileo are as described in Galileo ICD.

b. The SV Health parameters mandatory included in the generic GNSS Navigation Model (Table A.46) appear to be specific to Galileo (i.e, E5a, E5b, etc.). How should this encoding be used for other constellations (i.e., GNSS IDs)?

G2-060273 supports only Galileo. The coding of the SV Health field for other GNSSes will be illustrated in an unofficial and offline version of the RRLP containing support for other systems too.
c. Similar, the IOD value is mandatory included as a 10 bit number. How should this encoding be used for GPS L2C (CNAV message, IS-GPS-200), GPS L1C (CNAV-2 Message, IS-GPS-800) or GPS L5 (IS-GPS-705)?

Identities of GPS L2C, L5 and L1C ephemeris can be included in the 10-bit IOD field without ambiguities.

d. It is specified above Table A.44.2, that the “GNSS Orbit Model” “shall contain only one of the following presentations: Satellite Navigation Model Using Keplerian Parameters, Satellite Navigation Model Using ECEF Coordinates or Satellite Navigation Model Using High-Accuracy Keplerian Parameters”. It should be clarified which of these three models are allowed for which GNSS. E.g., is it allowed to send Galileo orbit models using ECEF Coordinates? If so, how would the SMLC decide which representation of orbit models would be send to the MS? (compare also point 4 above). 

This item will be clarified in the revised version of “OptionB_Rev1” which contains the requested mapping. Also the Non-Broadcast Indication in the MS Classmark 3 and in Additional Assistance Request clarifies if Navigation Models in other than native format as supported/requested by the MS.

e. The Ephemeris parameter includes time information (reference time toe). Which time frame is used for this variable? I.e., the GNSS specific time (Galileo TOW), or the new proposed “GNSS Reference Time” based on e.g., UTC (see point 10 above)? This should be clarified.

This item will be clarified in the revised version of “OptionB_Rev1”.

f. The “GNSS Navigation Model” in Table A.44 includes the optional parameter “Carrier frequency Index”. The purpose of this field is not defined (Range 7-13 in Annex A, and in ASN.1 INTEGER (0 .. 31)) .

This item will be clarified in the revised version of “OptionB_Rev1”. This field can be used e.g. to indicate GLONASS frequency index or e.g. L1C Signal Phase relationship. The latter is yet open due to draft version of ICD-GPS-800.

g. The “GNSS Navigation Model” includes the “GNSS Clock Model” according to Table A.44.1. Two variants of “Clock Model” are included, where the second choice (“High-Accuracy Satellite Clock Model”) appear to be applicable to GPS only (i.e., the ISC parameters appear to make no sense for any other GNSS). This should be clarified.

This yet an open issues due to the draft phase of the GNSS ICDs. It is however likely that the ISC parameters will be needed also for QZSS and possibly also for Galileo.

h. The “GNSS Navigation Model” includes the “GNSS Clock Model” according to Table A.44.1. Two variants of “Clock Model” are included, where the first choice (“Standard Satellite Clock Model”) has additional sub-choices: For example, TGD has a Scale factor of 2-32 “if Galileo” and 2-31 “otherwise”. How should this “if statement” be interpreted? Is the “if statement” contingent on the “GNSS ID” included in Table A.38? 

This item will be clarified in the revised version of “OptionB_Rev1” to be dependent on the GANSS_ID.

i. If this is the case, the “if statement” “otherwise” would apply to e.g., “Modernized GPS” or any other GNSS-ID in Table A.39. If “Modernized GPS” is according to IS-GPS-800 (see also point 1 above), the “otherwise” statement appears to be wrong, since according to IS-GPS-800, the TGD would be a 13 bit number with a scale factor of 2-35. “Otherwise” could also mean SBAS according to Table A.39, if the “if statement” is contingent on the “GNSS ID”. This should be clarified. In addition, what does the TGD describe in case of GNSS ID is “Galileo” or “SBAS”?

This field is optional and can be left out if not needed for a certain GNSS.

j. The “GNSS Navigation Model” may include the “GNSS Orbit Accuracy Model” according to Table A.44.3. The Scale Factor for some parameter refers to Table A.38, which appears to be wrong. This should be clarified. 

This item will be fixed in the revised version of “OptionB_Rev1”.

k. The “GNSS Navigation Model” may include “GNSS Orbit Accuracy Model” and “GNSS Clock Accuracy Model”. The definition of these parameters refers to IS-GPS-200. It should be clarified for which GNSS these parameters are allowed. E.g., if these parameters are allowed for Galileo, how shall the SMLC derive these parameters? 

The model can be used also for the Galileo. The actual SMLC implementation and how and where the SMLC receives the information about satellite constellations is not in the scope of 44.031.

l. If the “GNSS Navigation Model” is supposed to be applicable for “Modernized GPS” as well (according to Table A.39), and if “Modernized GPS” includes GPS L1C according to IS-GPS-800 (see also point 1 above), the following parameter seems to be missing in the “GNSS Navigation Model”:
- SV accuracy (5 bit number) [Subframe 2 of CNAV-2 message]
- Data predict time of week top (11 bit number) [Subframe 2 of CNAV-2 message]
- L1C Health (1 bit number) [Subframe 2 of CNAV-2 message] 
- ITOW (8 bit number) [Subframe 2 of CNAV-2 message]
Would those parameters not be needed in the “GNSS Navigation Model”, or are these parameters included in other “generic” parameter? If the latter is the case, it should be clarified in which “generic” parameters these data is included in order to avoid interoperability problems.

SV accuracy is included in GNSS Orbit Accuracy Model.

L1C health is added in the SV Health field.

Data predict time of week top is included in GNSS Clock Accuracy Model. 

ITOW is an 8bit identifier for the CNAV-2 data that can be used to identify the version of the ephemeris similar to IOD and ITOW is in fact carried in the IOD field. 

The coding of these fields will be illustrated in an unofficial and offline version of the RRLP containing support for other systems too.

13. “GNSS Real Time Integrity” (clause A.4.2.6.2)

It is proposed that the “GNSS Real Time Integrity” should not only indicate the bad satellite (as today in GPS), but also the bad signal. However, it is unclear why this is needed. Since all satellite signals are generated using the same SV clock, how can it happen that e.g., L1 fails, but E5 could still be used? This should be clarified.

Satellite and signal failure mechanisms are not a topic in RRLP, but as the current GPS (ICD-GPS-200c, page 111) already has health status bits for various signal and data failures separately on different signals and data broadcasts, it seems that it is possible that only one or a subset of the signals can suddenly fail. 

14. “GNSS Data Bit Assistance” (clause A.4.2.6.2)

The Reference Time of the first bit provided is the “GNSS Time Of Day”. It is clarified that “the MS can convert Data Bit Reference Time into GNSS specific system time using the relations.” It should be clarified, which “relations” are meant. In addition, it should be clarified if the MS or SMLC is responsible for predicting the data bits. 

The relation between the GNSS TOD and GNSS specific system time are presented in the CR. More clarifications will be added in the revised version of “OptionB_Rev1”.

15. “GNSS Reference Measurement Information” (clause A.4.2.6.2)

a. As specified before Table A.49, the code phase and Doppler fields in the “GNSS Reference Measurement Information” are “aligned with the time reported in GNSS Reference Time”. However, the “GNSS Reference Time” is provided as “generic” GNSS Time-Of-Day (probably based on UTC; see point 10 above). Hence, the MS would need to convert the GNSS Time-Of-Day back to the GNSS specific time (e.g., to Galileo TOW) in order to obtain the range information. It is unclear how this should be accomplished, in particular since it is mentioned below Table A.40, that the “GNSS Time Model” is not required in MS-assisted mode, and that the “GNSS Day” in the “GNSS Reference Time” (Table A.33) shall be included only in MS-based mode. It should be clarified how the MS should derive the reference time for the code phase and Doppler provided in the “GNSS Reference Measurement Information”, or more general, how is time assistance provided for MS-assisted mode? 

More clarifications will be provided in the revised version of “OptionB_Rev1”. In general, the MS-assisted-only mode will operate on GNSS system times rather than in UTC - time base for minimum bandwidth.

b. As specified above Table A.49, the parameters in the “GNSS Reference Measurement Information” are valid at the “GNSS Reference Time” provided in the “GNSS Generic Assistance Data”. In the “GNSS Reference Time” IE, the “GNSS Time Of Day” can only be provided for integer seconds, and hence, the acquisition assistance parameters can only be provided at integer seconds. For existing GPS, the time resolution is 80 ms (in UMTS it is 1 ms).  In order to provide assistance information for GPS and Galileo referenced to the same time, it is recommended that the “GNSS Time Of Day” has a resolution of multiples of 80 msec. 

The resolution has not implications on the accuracy. 1 s resolution is more bit efficient than 80 ms. There is no technical reason to use 80 ms resolution.

c. The “GNSS Reference Measurement Information” includes a “GNSS Signal ID” which “specifies the GNSS signal type for which the GNSS Reference Measurement has been generated”.  It is unclear why this is needed, because all parameters are given in units of m or m/s and are hence, not dependent on the GNSS signal type (i.e., the Doppler velocity in m/s is the same on Galileo L1 and Galileo E5; the code phase in ms does not depend on the GNSS signal; Azimuth, Elevation do not depend on the GNSS signal, etc.). As mentioned above Table A.49, the MS would have to “convert the values to any nominal frequency and chipping and code rate”. These nominal values are known at the MS and the MS can convert the values provided into any specific signal type. Hence, the information for which GNSS signal type the GNSS Reference Measurements have been generated seems not to be needed. If this field is needed, it should be clarified for what purpose the field is needed.

GNSS Signal ID refers to the case when ADR measurements are provided. In ADR case it is important to know the frequency as the ionospheric distortion is frequency dependent. 

More clarifications will be provided in the revised version of “OptionB_Rev1”.

d. The Doppler 0th order term may include either Doppler velocity or the MSB of the ADR measurement from the reference station. It should be clarified how the MS shall decide which information is provided in the field. 

Also, it should be clarified which option is allowed in which case. E.g., a MS-assisted Galileo mobile would expect Doppler velocity, and may not be able to use ADR measurements (see also points 4 – 6 above). It appears that Doppler velocity assistance and ADR reference measurement information can not be provided at the same time. Hence, it seems that e.g., Doppler velocity would not be needed if carrier phase of the reference mobile are provided. This should be clarified. As also mentioned under point 6 above, a Stage 2 description of the RTK method would be appreciated.

GNSS Reference Measurement IE has dual use: acquisition assistance in MS-assisted mode and reference measurements for carrier-phase positioning in MS-based mode. 

More clarifications will be provided in the revised version of “OptionB_Rev1”.

e. The “GNSS Reference Measurement Information” may include a “Carrier Quality Indication”, according to Table A.49. For the range, it is referred to clause 3.2.9, which appears to be wrong. This should be clarified.

This will be fixed in the revised version of “OptionB_Rev1”.

f. The “GNSS Reference Measurement Information” includes the code phase search window. The definition is “in the range “Code Phase - Code Phase Search Window” to “Code Phase + Code Phase Search Window” given in units of meters.” However, it appears that the code phase is given in units of ms, and the Code Phase Search Window is given in meters. This should be clarified, to avoid ambiguities. 

This will be changed to units of ms in the revised version of “OptionB_Rev1”.

16.  “GNSS Almanac Model” (clause A.4.2.6.2)

a. It is specified (above Table A.51), that the “GNSS Almanac Model shall contain only one of the following presentations: GNSS Almanac Model Using Keplerian Parameters [11] or GNSS Almanac Model Using Non-Immediate Ephemeris”. Similar as for point 12d above, it should be clarified which model is allowed for which GNSS. E.g., is it allowed to send Galileo Almanac using “Non-Immediate Ephemeris”? If so, how would the SMLC decide which Almanac version would be send to the MS? (compare also point 4 above). What is the purpose of “GNSS Almanac Model Using Non-Immediate Ephemeris”?

More clarifications will be provided in the revised version of “OptionB_Rev1”.

GNSS Almanac Model Using Non-Immediate Ephemeris offers an alternative representation for almanac.

b. The Satellite IDs included in the GNSS Almanac Model are identified by the 36-bit field “SV_ID_Mask”. It is unclear how the mapping from the “SV_ID_Mask” to Satellite ID should be done. If “SV_ID_Mask” is defined as bit field (as specified in Table A.51), it appears that Satellite IDs above 36 can not be encoded. On the other hand, the ASN.1 uses an INTEGER type for the “SV_ID_Mask” in the range between 0 and 35. It should be clarified how Satellite IDs from 0…63 can be included in the GNSS Almanac Model. 

Galileo almanac can be given up to 36 satellites, not up to 64. The relation between GNSS PRN and SV ID is given in the specification.

c. The field “SV_Health_KP” is mandatory included in the Almanac using Keplerian parameters. It is specified, that in the Galileo case, “this field shall contain the I/NAV health status bits”. How is the “SV_Health_KP” field used for the non-Galileo case (e.g., “Modernized GPS”)? On the other hand, the “SV_Health” for the Almanac using non-immediate Ephemeris contains a single bit. It should be clarified how this bit is intended to be used, and for which GNSS this is applicable.

GPS almanac is included in the existing GPS. GPS almanac is not duplicated.

More clarifications will be provided in the revised version of “OptionB_Rev1” how to apply the GNSS Almanac. 

d. The Almanac includes time information (reference time Toa, Week Number, Day Number). Which time frame is used for these variables? I.e., the GNSS specific time (Galileo TOW), or the new proposed “GNSS Reference Time” based on UTC (see point 10 above)? This should be clarified.

More clarifications will be provided in the revised version of “OptionB_Rev1”.

17. The ASN.1 should be corrected and aligned with the Annex.

ASN.1 is corrected and aligned with the Annex. 

4
Comments on The Points for Further Clarification in G2-060357
In the following the points requiring further clarification from G2-060313 are copied and the requested clarification is provided for each of the items:

· How a SMLC without any accurate reference time can transmit the delta time between Galileo and GPS. A minor change on the CR can eliminate the ambiguity. Alcatel proposes for instance to add a specific optional element that identifies the constellation taken into account to express the GNSS time model :

Table A.40: GNSS Time Model

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	GNSS Time  Model Reference Time
	8
	3600
	0 – 255
	h
	M

	Constellation Id
	8
	-
	
	-
	

	TA0
	32
	2-30
	
	sec
	M

	TA1
	24
	2-50
	
	sec/sec
	O

	TA2
	7
	2-68
	
	sec/sec2
	O


Or/and to add a clarification sentence to explain which mechanism to use in case of use of A-GPS+A-Galileo.

The proposed optional element for constellation identification is added to the GNSS Time Model IE in the revised version of “OptionB_Rev1” and more clarification of the mechanism added.
· Clarification of the time dissemination mechanism. How to convert GNSS time to UTC time?

The revised version of “OptionB_Rev1” will provide more clarification with an illustration of the different mechanisms.

· XYZ and High Accuracy Navigation models are not absolutely necessary for a strict use of Galileo. It is important to clarify this point in the proposal.

The revised version of “OptionB_Rev1” will provide more clarification and a table how to apply the Orbit Models to GANSSes.
· The accurate navigation model as well as the ECEF parameters are noted “Mandatory”. It seems that they should be noted “C” (editorial).

The revised version of “OptionB_Rev1” will be edited as requested.

· Add explanations on how to transform the truncated Ephemeris parameters (editorial).

The revised version of “OptionB_Rev1” will include the explanations as requested.

· The GNSS word seems not to be appropriated since GPS is a GNSS. It is recommended to use ‘New GNSS’ or an equivalent (editorial)

The revised version of “OptionB_Rev1” will use Galileo And Additional Navigation Satellite Systems (GANSS) to indicate the satellite systems other than GPS.
5
Summary and Conclusions

As can be seen from the above, the concerns and issues raised on “OptionB_Rev1” were mainly due to lack of clarification and some IE’s in the versions of the “OptionB_Rev1” sent to GERAN Reflector on September 22nd, 2006 and in G2-060273. This is understandable at this phase as the A-GNSS baseline has not yet been approved by GERAN and the technical work has not yet fully started in GERAN WG2. Still, the comments and issues raised in G2-060357G2-060313

 and  will be included or fixed in the revised version of “OptionB_Rev1” to be submitted to GERAN#32 or the necessary information will be provided in unofficial offline versions of the GERAN specifications e.g. to demonstrate the ability to support Modernized GPS.

It can be noted that the basic principles of “OptionB_Rev1” and its ability to support all the near-future GNSSes by using a generic approach in the IE’s are not questionable, but are in fact very recommended ways forward as also encouraged in the justification of the A-GNSS WI GP-042677. 
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