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1. Introduction

Between RAN2 meetings #24 and #25, a drafting group has been conducted with the primary purpose of completing the set of signalling procedures for UE Positioning.  The efforts of this group has culminated in the drafting of contribution R2-012559 which is a proposed CR to TS 25.331 R’99.  This collection of proposed changes is also known as “UP draft V7”.

At the time that document R2-012559 was captured and distributed via the RAN2 reflector, there remained several open issues that had been clearly raised during the drafting group discussions.  It was suggested to the drafting group that these remaining open issues be described in a discussion document to be considered during the RAN2 #25 meeting.

The purpose of this contribution, R2-012619, is to collect and to present these residual drafting group issues to RAN2 for consideration.  Sections 2-7 of this document detail these issues and propose corresponding modifications.  Note that even though these open issues were highlighted during discussions of “UP draft V5” and “UP draft V6”, the “UP draft V7” version is employed as a baseline for this presentation so that agreeable changes are easily applied to the CR contained in R2-012559.  In section 8, a summary of these proposals is provided.    

2. GPS Almanac  

There is a problem with the incremental reception and storage of Almanac data for GPS satellites via the broadcast SIB 15.3.

When considering how a UE may gradually (or occasionally) receive individual occurrences of SIB 15.3, it is apparent that having just a single global week number IE “WNa” is insufficient for the entire IE “UE positioning GPS Almanac” (10.3.7.89) .  Since each occurrence of SIB 15.3 can contain Almanac data for a single satellite (or for a small subset of satellites) problems can arise when updating the individual satellite entries in the IE “UE positioning GPS Almanac” in variable UE_POSITIONING_GPS_DATA.

For example, suppose that there are Almanac models stored for each of 24 different satellites in the Almanac storage variable and the IE “WNa”= “week 100”.  What if the UE is turned on for some period of time during “week 104” in which it receives occurrences of SIB 15.3 for 12 of these satellites?  After the UE refreshes the stored Almanac models of these 12 satellites, does it then change the IE “WNa” to equal “week 104”, or does it just leave the stored IE “Wna”= “week 100”.  Unfortunately, with either choice, the week number stored will be wrong for 12 of the 24 satellites for which Almanac information is stored in variable UE_POSITIONING_GPS DATA.

As a remedy to this problem, the following modifications to RRC are proposed.  Note that these proposed changes are marked with change-bars and highlighted with “green” shading.

Here is a summary of the proposed changes:

a) Clause 8.6.7.19.3.2 is modified such that an IE “WNa” is stored for each satellite referenced.

b) IE “UE positioning GPS Almanac” (clause 10.3.7.89) is modified to move the IE “WNa” into the Almanac information included for each satellite referenced.

8.6.7.19.3.2
UE positioning GPS Almanac

If the IE "UE positioning GPS Almanac" is included, the UE shall:


-
if the IE “SV Global Health” is included:

-
store this IE in the IE “UE positioning GPS Almanac” in variable UE_POSITIONING_GPS_DATA.
-
for each satellite:


-
store IE “WNa” in the IE “UE positioning GPS Almanac” in variable UE_POSITIONING_GPS_DATA and interpret it to be the GPS week associated with the received almanac information;
-
store received GPS almanac information at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS Almanac" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position. [changed indentation]
-
interpret IE "Data ID" as the Data ID field contained in the indicated subframe, word 3, most significant 2 bits, as defined by [12];

-
act on the rest of the IEs in a similar manner as specified in [12].
10.3.7.89
UE positioning GPS almanac

This IE contains a reduced-precision subset of the ephemeris and clock correction parameters.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	
	
	
	
	

	Satellite information
	MP
	1 to <maxSat>
	
	

	WNa
	MP
	
	Bit string(8)
	



	>SatID
	MP
	
	Enumerated(0..63)
	Satellite ID

	>e
	MP
	
	Bit string(16)
	Eccentricity [12]

	>toa
	MP
	
	Bit string(8)
	Reference Time of Almanac [12]

	>(i
	MP
	
	Bit string(16)
	

	>OMEGADOT
	MP
	
	Bit string(16)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [12]

	>SV Health
	MP
	
	Bit string(8)
	

	>A1/2
	MP
	
	Bit string(24)
	Semi-Major Axis (meters)1/2 [12]

	>OMEGA0
	MP
	
	Bit string(24)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [12]

	>M0
	MP
	
	Bit string(24)
	Mean Anomaly at Reference Time (semi-circles) [12]

	>(
	MP
	
	Bit string(24)
	Argument of Perigee (semi-circles) [12]

	>af0
	MP
	
	Bit string(11)
	apparent clock correction [12]

	>af1
	MP
	
	Bit string(11)
	apparent clock correction [12]




3. GPS SV Global Health

During the recent UP drafting discussion, it was asked how to construct the IE “SV Global Health” from page 25 of subframes 4 and 5 of the GPS navigation message.  The following definition of this IE was offered to the group:

This IE is composed of the sequence of all non-parity data bits contained in words 3-10 of page 25 of subframe 4 of the GPS navigation message followed by the sequence of all non-parity bits contained in words 3-10 of page 25 of subframe 5 of the GPS navigation message.  The following GPS navigation message fields are excluded when constructing these sequences:  "Data ID", "SV (Page) ID", and "t".

There seemed to be consensus regarding the above definition.

Consequently, it is being proposed to add a brief structural description of this IE “SV Global Health” to clause 10.5.1.1 of TS 25.305 v3.6.0 in R2-012599.

4. DGPS  Corrections

During the UP drafting discussion, it was proposed to relocate the following DGPS-related text from clause 8.1.1.6.15.1 to clause 8.6.7.19.3.3 so that the UE actions upon receipt would apply to both broadcast and point-to-point operations.  It was also a goal of this process to reword parts of this text so that it did not read so much like a stage-2 description.  The following excerpt shows the associated text removed from clause 8.1.1.6.15.1.

8.1.1.6.15.1
System Information Block type 15.1

The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:



-
act upon the received IE "UE Positioning GPS DGPS corrections" as specified in subclause 8.6.7.19.3.3.
Next, the following modifications were proposed for the “restructuring” of the related material in clause 8.6.7.19.3.3 of “UP draft V5”.  Subsequently, it was pointed out that this restructuring needed further work since the actions to be performed upon the “Delta PRC2/RRC2” and “Delta PRC3/RRC3” IEs were unclear. (Are these DGPS related terms used to calculate DGPS corrections?  If so, then calculate DGPS corrections corresponding to what ephemeris and clock corrections? How do these actions relate to information stored in variable UE_POSITIONING_GPS_DATA? Etc…)

8.6.7.19.3.3
UE positioning D-GPS Corrections

If the IE "UE positioning GPS DGPS corrections" is included, the UE shall:
-
update the variable UE_POSITIONING_GPS_DATA as follows:
-
delete all information currently stored in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA;[changed indentation]
-
store the received DGPS corrections in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA.[changed indentation]
-
use IE "GPS TOW sec" to determine when the differential corrections were calculated;

-
use IE "Status/Health" to determine the status of the differential corrections;

-
act on "DGPS information" in a similar manner as specified in [13] except that the scale factors for PRC and RRC are different, and
-
use IEs Delta PRC2 and Delta RRC2 to extend the life of the ephemeris and clock correction data up to 6 hours;

-
if IEs Delta PRC3 and Delta RRC3 are included:
-
use them to extend the life of the ephemeris and clock correction data up to 8 hours.
Consequently, the following alternative modifications to clause 8.6.7.19.3.3 were proposed.  In summary, the changes shaded in “green” accomplish the following:

a) It is clarified that the direct action taken by the UE upon receipt of these "Delta" DGPS correction parameters, is to estimate DGPS corrections.

b) The relationships between the relevant IEs are clearly described:

  - "Delta PRC2" and "Delta RRC2" parameters are used to estimate DGPS corrections for the stored ephemeris and clock correction parameters that are 2 issues older than the current IE "IODE".

  - "Delta PRC3" and "Delta RRC3" parameters are used to estimate DGPS corrections for the stored ephemeris and clock correction parameters that are 3 issues older than the current IE "IODE".

c) It is clear that ephemeris and clock correction data may be used across two or more IODE issues, while not implying that these "Delta" DGPS correction parameters can also be used across multiple IODE issues.

Note that the change shaded in “yellow” is included to describe how the UE determines the final UDRE estimate for a particular satellite from an operation performed upon two of the received IEs (open issue from RAN2 #24).

8.6.7.19.3.3
UE positioning D-GPS Corrections

If the IE "UE positioning GPS DGPS corrections" is included, the UE shall:

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
delete all information currently stored in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA;[changed indentation]

-
store the received DGPS corrections in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA.[changed indentation]

-
use IE "GPS TOW sec" to determine when the differential corrections were calculated;

-
use IE "Status/Health" to determine the status of the differential corrections;

-
act on "DGPS information" in a similar manner as specified in [13] except that the scale factors for PRC and RRC are different, and
-
multiply the IE “UDRE” by the UDRE scale factor value included in the IE “Status/Health” to determine the final UDRE estimate for the particular satellite;
-
use IEs Delta PRC2 and Delta RRC2 to estimate differential corrections for the ephemeris and clock correction data stored in variable UE_POSITIONING_GPS_DATA that is two issues older than that indicated by IE “IODE”;

-
if IEs Delta PRC3 and Delta RRC3 are included:

-
use them to estimate differential corrections for the ephemeris and clock correction data stored in variable UE_POSITIONING_GPS_DATA that is three issues older than that indicated by IE “IODE”.
5. GPS Real-time Integrity 

During the UP drafting discussion, it was proposed to remove the following stage-2 type text from clause 8.6.7.19.3.6 of RRC.  It was then agreed to remove this text provided that it was relocated to clause 10.5.1.5 of TS 25.305 (UP Stage-2).  This concerned text describes the primary reasoning for specifiying the real-time integrity in the first place, so this stage-2 text should be preserved in TS 25.305.

Consequently, it is being proposed to add this IE “SV Global Health” to clause 10 of TS 25.305 v3.6.0 in R2-012599.

8.6.7.19.3.6
UE positioning GPS real-time integrity


If this list of bad satellites is included, the UE shall:
-
update the variable UE_POSITIONING_GPS_DATA as follows
-
add the Sat IDs that are not yet included in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA; [changed indentation]
-
remove all Sat IDs in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA that are not included in IE UE positioning GPS real time integrity; [changed indentation]
-
consider the data associated with the satellites identified in the variable UE_POSITIONING_GPS_DATA as invalid.
6. GPS Reference Time 

There are two issues to resolve concerning the IE “UE positioning GPS reference time”.

a)  It is anticipated that the satellite information in the IE “GPS TOW Assist” may not be maintained over a considerable amount of time (< 2 hours).  In addition, this information (24 bits per satellite) contains no inherent index or time-stamp to indicate its age.  Therefore, a complete updating of this IE “GPS TOW Assist” should be done upon every reception.

In order to accomplish this complete updating, the following modifications to clause 8.6.7.19.3.7 are proposed.  Note that these proposed changes are marked with change-bars and highlighted with “green” shading.

8.6.7.19.3.7
UE positioning GPS reference time

If the IE "UE positioning GPS reference time" is included, the UE shall:

-
store IE "GPS Week" in "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and use it as the current GPS week;

:::

:::

:::

-
if the IE “NODE B Clock Drift” is included:

-
store this IE in the IE “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and

-
may use it as an estimate of the drift rate of the NODE B clock relative to GPS time;

-
if the IE “GPS TOW Assist” is included:

-
for each satellite: [indentation changed]
-
delete all information currently stored in the IE “GPS TOW Assist” in the IE "UE positioning GPS reference time" in the variable UE_POSITIONING_GPS_DATA. [indentation changed]
-
store the received GPS TOW Assist information in the IE “UE positioning GPS reference time” in the variable UE_POSITIONING_GPS_DATA.
b)  The range of the IE “Node B Clock Drift” in the IE “UE positioning GPS reference time” is not aligned with the specified range of frequency error allowed for a Node B.  Currently, the maximum Node B frequency error allowed in RAN4 specifications is +/- 0.05 ppm.

However, this IE “Node B Clock Drift” in IE “UE positioning GPS reference time” currently spans a larger total range of +/- 0.09375 ppm, with a step size of 1/80 = 0.0125.  Certainly, to align with the maximum allowed Node B drift, this range should be changed from +/- 0.09375 ppm to +/- 0.05 ppm.

So, the “Type and Reference” column in clause 10.3.7.96 for the IE “Node B Clock Drift” should be changed from 

“Real(-0.09375..0.09375 by step of 0.0125)” to “Real(-0.05..0.05 by step of 1/150)”

7. Editorial Corrections 

During the review of the “UP draft V7”, the following two editorial problems were highlighted:

a)  The header for clause 10.3.7.105 contains the word “measuremed”.

b)  In clause 10.3.7.111, the semantics description for IE “Horizontal Accuracy” conatins the word “uncertaintyé”.

It is proposed that these editorial corrections be applied to the “UP draft V7” contained within R2-012559.

8. Summary of Proposals 

It is proposed that the modifications described in sections 2, 4, 6, and 7 of this contribution be applied to the “UP draft V7” contained within R2-012559.

It is also proposed that the modifications described in sections 3 & 5 of this contribution be considered for incorporation into TS 25.305 via the CR contained in R2-012599.





