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1. Introduction
At RAN5 #76 meeting, for V2V/V2X test cases in the out-of-coverage scenario, it was agreed that GNSS is adopted as the only synchronization reference source (unless the test purpose relates to SLSS/PSBCH transmission and reception) and that GNSS is adopted as the only way for the UE to acquire the location information [1].

Spirent volunteered to investigate suitable GNSS scenarios and related items. These are discussed below, and a number of issues and proposals are detailed. There are a number of open issues and unfortunately as a result no CRs are proposed for this meeting.
2. Discussion

2.1. UTC, Geographical area(s), Zones

All out-of-coverage test cases require the UE to synchronise with UTC derived from GNSS and also for the location of the UE to be (at least initially) within a Geographical area defined either in the USIM or somehow programmed into the UE.

One signalling test (so far) also requires the location of the UE to also be within a zone defined in TS 36.331 (and then later to move between zones).
In other cases where RAN 5 uses GNSS simulators and simulations, RAN 5 defines in RAN 5 specifications the GNSS scenarios which include both the simulated location and the time of the simulation so that testing is always carried out in a predictable and repeatable manner. In the case of V2X it is proposed (see below) that RAN 5 also defines GNSS scenarios and therefore also location(s) and (UTC) time 
2.1.1. UTC

It is proposed that RAN 5 defines (UTC) time to be used in the GNSS simulator for all relevant tests. 

Observation/question 1: Given that a pre-defined GNSS scenarios to simulate time (UTC) is defined, will V2X devices experience any problems in the case that a fixed time in the past is also defined and used during testing? Therefore, this time will not be “today” and it will not change (except actually during the run of the scenario of course).
Proposal 1: It is proposed that as well as defining the GNSS scenarios including locations, motion, etc. (see below), a (UTC) time (in the past) for these scenarios is also defined and fixed. It is proposed that where possible the existing RAN 5 GNSS scenarios, locations and time already specified for A-GNSS testing are re-used
2.1.2. Geographical area(s)

It is proposed that a "Geographical area #1" is defined to be used in all tests as the initial (and often only) Geographical area in which the UE is located at the start of the tests.

Observation 2: Many tests do not mention a Geographical area. This needs to be added where required.

Proposal 2: It is proposed that for "Geographical area #1" RAN 5 uses the value already defined for the USIM in TS 36.508, clause 4.9.3.1: Modified contents of the USIM Elementary Files and additional USIM Elements files at the DF ProSe level, EFPROSE_RADIO_COM. Here the “first data object” from ProSe Radio parameters information is given as:
· Point 1: Degrees of latitude: 35.753056, Degrees of longitude: 139.689167

· Point 2: Degrees of latitude: 35.735278, Degrees of longitude: 139.689167

· Point 3: Degrees of latitude: 35.744167, Degrees of longitude: 139.709167

This Geographical area is (obviously) triangular and is located North West of the centre of Tokyo as shown below.
It is proposed that at least initially, only this one Geographical area will be used. If requirements for alternative Geographical areas in other parts of the world arise, these could be considered at a later date.
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Most/all tests require the UE to at least start “inside” Geographical area #1.
Proposal 3: It is proposed that for "inside" Geographical area #1, a location close to the “centre” of Geographical area #1 (which is also the location that will be proposed to be between zones 0, 1, 2 and 3 (see next section) is used. This location is
· Longitude: 139.69827, Latitude: 35.74402 This may be modified slightly for the final CRs to use a location already existing in RAN 5 or OMA specifications
For one signalling test (so far) the UE is required to then move “outside” Geographical area #1 to an area that is not configured in the UE. It is proposed that for "outside" Geographical area #1 the location 970 m due south of the “inside” location (on same latitude as point 2 in the USIM parameters) is used. This is:
· Longitude: 139.69827, Latitude: 35.735278. This may be modified for the final CRs to use a location west of the "inside" location already existing in RAN 5 or OMA specifications
Observation/question 4: Some (signalling) tests require the V2X UE to “move” from one location to another. Question: to avoid any problems for V2X devices, how realistic must the GNSS scenario be for this move? Can the simulation “jump” from one location to another? Or must the simulation move in a “realistic” way? (Therefore it “moves” at a realistic speed from one location to another). It is assumed that at least for some implementations, the location must move fairly realistically, and it cannot “jump”.
Proposal 4: It is proposed that where necessary the location "moves" fairly realistically. In particular for moving from “inside” to “outside” of Geographical area #1 it is simulated moving at 15m/s (54km/hr) (which will take approximately 65 seconds).
Observation/question 5: When the V2X UE "moves" using GNSS, are there likely to be any other sensors in the UE that will cause problems or errors because they detect that they are not moving? Should a statement be added to the relevant tests saying any such sensors should be disabled?

Proposal 5: It is proposed that text is added to the relevant test cases to state that any other sensors that may be affected by movement (or lack of it) are disabled during the testing.

Observation/question 6: When the V2X UE is “moving” the test case needs to know how quickly it will internally update its position (every 0.1 second?, every 1 second?, every 10 seconds?, every???) so that the test case(s) knows how long to wait until testing that the UE is now "located" in a different area/zone. What is the expected internal positioning update rate that should be assumed?

Proposal 6: It is proposed that a delay of [10] seconds is allowed in the relevant tests to take account of the internal positioning update rate.
2.1.3. Zones

One (so far) signalling test (test 24.1.9) uses “zones” defined by RAN 2 in TS 36.331. 
Observation 7: It is not completely clear from TS 36.331 that the zones shall be inside the Geographical area(s) which are configured in the UE, but it is logical to assume so.
Proposal 7: It is assumed the required zones are inside Geographical area #1.

Proposal 8: It is proposed that for the zones, the values already defined TS 36.523-1, Table 24.1.9.3.3-1 are initially considered. The zone parameter values defined in SL-V2X-Preconfiguration are as follows:
· zoneLength-r14: 50m (this will be changed to 100m - see question 11)
· zoneWidth-r14: 20m (this will be changed to 50m - see question 11)
· zoneIdLongiMod-r14: 2
· zoneIdLatiMod-r14: 2
And it is proposed then that these zones are defined in the “centre” (or as close as possible) of Geographical area #1
Observation/question 9: The definition of the zones in RAN 2 does not appear to define which model of the earth should be used to create these zones and which type of distance should be used. Different possible models would give completely incompatible definitions.
Proposal 9: It is proposed that for now WGS 84 model and geodesic distances are assumed until this issue is clarified. RAN 2 is considering a CR to clarify these parameters in TS 36.331 and this may be agreed in this meeting.
Note for information that the zones are defined in TS 36.331, clause 5.10.13.2 as follows:

· Zone_id = y1 * Nx + x1
· x1= Floor (x / L) Mod Nx, y1= Floor (y / W) Mod Ny
· L is the value of zoneLength (assume longitude length), W is the value of zoneWidth (assume latitude length)

· Nx is the value of zoneIdLongiMod, Ny is the value of zoneIdLatiMod 

· x is the distance in longitude between UE’s current location and geographical coordinates (0, 0), y is the distance in latitude between UE’s current location and geographical coordinates (0, 0)

However, note that using WGS 84 and geodesic distances, the zones in Geographical area #1 are strangely shaped (see below). Is this correct? RAN 2 discussed this and agreed that the shape was acceptable.
With the above assumptions, the details of the zones can be calculated to be as follows:
	 
	Long (deg)
	Lat (deg)
	Long distance from 0,0 in m (x) 
	Lat distance from 0,0 in m (y)
	Zone_id (Nx, Ny = 2, L = 50, W = 20)

	Centre of zone 0
	139.69736
	35.74392
	11061725
	3957130
	y1= 0, x1= 0

	Centre of zone 1
	139.69840
	35.74392
	11061775
	3957130
	y1= 0, x1= 1

	Centre of zone 2
	139.69810
	35.74411
	11061725
	3957150
	y1= 1, x1= 0

	Centre of zone 3
	139.69915
	35.74411
	11061775
	3957150
	y1= 1, x1= 1

	Point in the middle between zones 0, 1, 2, 3 (for reference only)
	139.69827
	35.74402
	11061750
	3957140
	

	Centre of geographical area 1 (for reference)
	139.699167
	35.744167
	 
	 
	


Note that all distances are +/- 1m (the website used only gave 1m resolution)
This gives the following zones in Tokyo (in red) with the required moving from zone to zone in green:
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Observation 10: It is logical to “move” from zone 0 to zone 1 to zone 3 to zone 2, and relevant test case(s) should be modified accordingly.

Proposal 10: It is proposed that the "moving" between zones is done fairly realistically and at a speed of [2] m/s (walking speed) (which will take approximately 25 seconds).
Observation/question 11: The V2X UE uses its (GNSS) position to calculate which zone it is in. What is the accuracy of the position for the V2X UE? This does not appear to be specified anywhere. 
If this is correct that it is not specified, then it may be possible to assume the best accuracy for A-GNSS specified by RAN 4 although this may not be applicable. 
If this accuracy is used, then this has a value of +/- 15m …. RAN 2 discussed this and agreed that this value should be used. However, the smallest zones are only 5m by 5m. This means the UE could calculate that it is in completely the wrong zone. Therefore, it is unclear how this will work.  Does it matter if the UE is actually in the wrong zone? Should RAN 5 assume the UE "shall" be in the correct zone or assume that it may be in the wrong zone?
Note that assuming an accuracy of +/- 15m (so that is a circle with diameter 30m) and assuming that the UE "shall" be in the correct zone has the result that the zone values (sizes) must be re-calculated for RAN 5 testing so that a circle of 30m diameter can “fit" in the centre of the zone without going outside the zone. This means that the zones for RAN 5 testing will have to be made larger. It is estimated that for zones in Tokyo it will be necessary to have the zones 100m “long” (longitude) by 50m “wide” (latitude). That is the smallest zone in Tokyo that will fit the 30m circle, given the shape of the zones in Tokyo. In this case the zone details detailed above will all have to be re-calculated. In view of the RAN 2 discussion, these new zone sizes will be used and the required locations will need to be re-calculated.
2.2. Other GNSS details and definitions
For RF and RRM tests the GNSS conditions are specified by RAN 4 in 36.133 annex B.6. These have been copied into the relevant RAN 5 specifications. For signalling tests RAN 5 has not yet specified anything. Logically the RAN 4 conditions equally apply for signalling as they are what is required for “reliable synchronisation” to GNSS according to RAN 4.
Proposal 11: It is proposed RAN 5 use the same RAN 4 conditions for signalling tests.

If proposal 11 is agreed then the conditions for signalling, RF and RRM are the same and it will also be possible to use some of the same GNSS scenarios for all these tests (for RF and RRM there is no movement required (so far)). It would then make sense to have all this information in one place to avoid repetition and reduce maintenance. 
Proposal 12: It is proposed to define and move all V2X GNSS information into TS 36.508 and to delete the existing information from the RF and RRM specifications.

2.3. Further considerations

· Reset command

Assuming proposal 1 is agreed, then a "time reset" command will be required to clear the knowledge of time (and possibly other satellite data) from the UE at the start of each test.

The reason is that the UE will have some knowledge of “time” (and satellite data). It might start testing with no knowledge (depending on what was set or not set in the factory) but after the first test has been run it will have a good estimate of UTC (time) and it will use this value to start searching for satellites at the start of the second test. As proposal 1 provides for the setting of UTC (time) back to the agreed value at the start of each test, without a "reset" command the UE will very likely take a very unpredictable time to re-synchronise to the “new” (or old!) UTC time.

Proposal 13: An AT or MMI "time reset" command is proposed. Details will be discussed off-line
· Wait time before UE transmits/receives

The SS needs to know when the UE has synchronized to UTC and is ready to transmit or receive so that the test case can proceed. There is no obvious method of determining this, so the following proposals are made:

For "transmit" tests where the UE is expected to transmit after synchronization, the SS can simply wait until it receives the first UE transmission, detect that transmission and then proceed with the test case.

For "receive" tests where the UE is expected to receive after synchronization, there are two possibilities:

1. The test case could be modified so that the UE transmits before receiving but this is only possible where this would not affect the test purpose.

Otherwise

2. The SS can wait for a pre-determined time before assuming that the UE will have synchronized. This time can either be fixed by RAN 5, or could be set by the UE vendor in a PIXIT. A suitable fixed time is proposed as [60] seconds. This value could be adjusted with experience at a later date.
Proposal 14: "Receive" test cases will be reviewed to see if an additional step can be added that makes the UE transmit before receiving without damaging the test purpose. Otherwise, for "receive" test cases which cannot be modified to make the UE transmit before receiving, a "wait" time is added to the test cases. This wait time is proposed as [60 seconds/ a PIXIT] RAN 5 RF group suggests a PIXIT should be used.
Observation 15: We will publish in TS 36.508 the GNSS almanacs and the other scenario details including the (UTC) start time. This will allow the UE vendors to pre-load any data they wish into the UE that may speed-up the acquisition time and a note will also be added to TS 36.508 to state that pre-loading of any such data is permissible.
Observation 16: The current GNSS configuration given in Table C.2-8 in TS 36.521-1 (copied from RAN 4) may require review in a number of areas including the number of satellites (currently 8 in square brackets), the HDOP requirement and the need for QZSS. Off-line discussion has questioned these values and RAN 4 CR(s) may be submitted to the next meeting to modify some/all these parameters.
3. Conclusion
Proposal 1: UTC time (in the past) is defined and fixed. Where possible the existing RAN 5 GNSS scenarios, locations and time already specified for A-GNSS testing are re-used
Proposal 2: "Geographical area #1" uses the values already defined for the USIM 
Proposal 3: "Inside" Geographical area #1 is close to the “centre” of Geographical area #1. "Outside" Geographical area #1 is approximately 1000m west of the “inside” location.

Proposal 4: "Moves" are fairly realistic. Moving from “inside” to “outside” of Geographical area #1 is simulated at 15m/s.

Proposal 5: Text added to state that any other sensors are disabled during the testing.

Proposal 6: Delay of [10] seconds is allowed to take account of the internal UE positioning update rate. This can be changed later if found necessary.
Proposal 7: The zones are inside Geographical area #1.

Proposal 8: The zones use the values already defined TS 36.523-1, Table 24.1.9.3.3-1 but modified to give larger zone sizes and are in the “centre” (or as close as possible) of Geographical area #1. 
Proposal 9: For now, WGS 84 model and geodesic distances are assumed until this issue is clarified.

Proposal 10: "Moving" between zones is fairly realistic and at a speed of [2] m/s.
Observation/question 11: What is the accuracy of the position for the V2X UE? We will use +/-15m
Proposal 11: Use the same RAN 4 conditions for signalling tests.
Proposal 12: Define and move all V2X GNSS information into TS 36.508 and delete the existing information from the RF and RRM specifications.
Proposal 13: An AT or MMI "time reset" command is required
Proposal 14: "Receive" test cases will be reviewed to see if an additional step can be added that makes the UE transmit before receiving without damaging the test purpose. Otherwise, for "receive" test cases which cannot be modified to make the UE transmit before receiving, a "wait" time is added to the test cases. This wait time is proposed as [60 seconds/ a PIXIT]. RAN 5 RF group suggests a PIXIT should be used.

Observation 15: We will publish in TS 36.508 the GNSS almanacs and the other scenario details including the (UTC) start time. This will allow the UE vendors to pre-load any data they wish into the UE that may speed-up the acquisition time and a note will also be added to TS 36.508 to state that pre-loading of any such data is permissible.

Observation 16: The current GNSS configuration given in Table C.2-8 in TS 36.521-1 (copied from RAN 4) may require review in the case that a RAN 4 CR is submitted to the next meeting
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