3GPP TSG-RAN WG5 Meeting #59
R5-131457
Fukuoka, Japan, 20 - 24 May 13
Title: 
Discussion on update of the Location Information functionality in TS 36.509
Agenda item:
6.5.6.11
Source: 
NTT DOCOMO, INC
Document for:
Discussion and Decision
1.
Introduction

In RAN5#56 meeting, for Rel-10 MDT test cases the Location Information functionality was introduced in [1] to provide the location information to the UE.

The UPDATE UE LOCATION INFORMATION message was added, and this message was constructed based on Rel-10 TS 36.331 [2]. Therefore this message can provide the Ellipsoid Point with Altitude only as specified in TS 36.509 [3]. (ellipsoidPointWithAltitude is mandatory information.)
36.509 cl 6.12
UPDATE UE LOCATION INFORMATION

This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	ellipsoidPointWithAltitude
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	8

	horizontalVelocity
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	3

	gnss-TOD-msec
	TS 36.355 [37], subclause 6.5.2.6.
	M
	V
	3


However, Rel-11 TS 36.331 was extended to add other geographic shapes as follows. (The extension part is showed with yellow highlighted.)
LocationInfo information element (TS 36.331 v11.3.0 cl 6.3.5)
-- ASN1START

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...,



ellipsoidPointWithUncertaintyCircle-r11




OCTET STRING,



ellipsoidPointWithUncertaintyEllipse-r11



OCTET STRING,



ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11
OCTET STRING,



ellipsoidArc-r11


 






OCTET STRING,



polygon-r11











OCTET STRING

},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...

}

-- ASN1STOP

Therefore, we think that Location Information functionality in TS 36.509 should be updated to verify that the UE reports the location with any of the new parameters.
2.
Discussion
As described section 1, the ellipsoidPointWithAltitude IE in the UPDATE UE LOCATION INFORMATION message is mandatory. Therefore the new parameters cannot be added in simple way.
We think there are the following two solutions.
2.1
Solution 1

The UPDATE UE LOCATION INFORMATION message is extended to provide new parameters. For example, following modification example indicates extension of this message with red color.
<< Example START >>
	IEI
	Information Element
	Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	
	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	
	Message type
	
	M
	V
	1

	
	ellipsoidPointWithAltitude
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	8

	
	horizontalVelocity
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	3

	
	gnss-TOD-msec
	TS 36.355 [37], subclause 6.5.2.6.
	M
	V
	3

	[FFS]
	LocationCoordinates 
	TS 36.355 [37], subclause 6.4.2.
	O
	TV
	[2]

	[FFS]
	ellipsoidPointWithUncertaintyCircle
	TS 36.355 [37], subclause 6.4.1.
	O
	TV
	[8]

	[FFS]
	ellipsoidPointWithUncertaintyEllipse
	TS 36.355 [37], subclause 6.4.1.
	O
	TV
	[FFS]

	[FFS]
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
	TS 36.355 [37], subclause 6.4.1.
	O
	TV
	[FFS]

	[FFS]
	polygon
	TS 36.355 [37], subclause 6.4.1.
	O
	TV
	[FFS]


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	1
	1
	octet 1


...

And where LocationCoordinates  is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	IEI
	octet 1

	Location Coordinates
	octet 2


IEI = [It is FFS that IEI value is needed.]
Location Coordinates value

Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
ellipsoidPointWithUncertaintyCircle
0 0 0 0 0 0 0 1
ellipsoidPointWithUncertaintyEllipse
0 0 0 0 0 0 1 0
ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
0 0 0 0 0 0 1 1
ellipsoidArc
0 0 0 0 0 1 0 0
polygon
All other cause values are reserved for future use.

And where ellipsoidPointWithUncertaintyCircle is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	IEI
	octet 1

	L1
	DLA22
	DLA21
	DLA20
	DLA19
	DLA18
	DLA17
	DLA16
	octet 2

	DLA15
	DLA14
	DLA13
	DLA12
	DLA11
	DLA10
	DLA9
	DLA8
	octet 3

	DLA7
	DLA6
	DLA5
	DLA4
	DLA3
	DLA2
	DLA1
	DLA0
	octet 4

	DLO23
	DLO22
	DLO21
	DLO20
	DLO19
	DLO18
	DLO17
	DLO16
	octet 5

	DLO15
	DLO14
	DLO13
	DLO12
	DLO11
	DLO10
	DLO9
	DLO8
	octet 6

	DLO7
	DLO6
	DLO5
	DLO4
	DLO3
	DLO2
	DLO1
	DLO0
	octet 7

	UN6
	UN5
	UN4
	UN3
	UN2
	UN1
	UN0
	Reserved
	octet 8


IEI = [It is FFS that IEI value is needed.]
L1 = “latitudeSign” value 0=north and 1=south

DLA22..DLA0 = “degreesLatitude” value 0..8388607 (binary coded, DLA22 is most significant bit and DLA0 is least significant bit).
DLO23..DLO0 = “degreesLongitude” value -8388608..8388607 (two’s complement binary coded as per ASN.1 encoding of an integer value, DLO23 is most significant bit and DLO0 is least significant bit).
UN6..AD0 = “uncertainty” value 0..127 (binary coded, UN6 is most significant bit and UN0 is least significant bit).
...
<< Example END >>

Since it is impossible that mandatory IE is changed optional IE taking into account backward compatibility, it is assumed that extension of this message will be very complicated (e.g. it should be considered how to handle the existing mandatory IE ellipsoidPointWithAltitude, necessity to add IEI values to test message, etc).
Also, if this solution is introduced, TTCN developments and the UE/SS implementation will be complicated. Therefore, we think this is not appropriate solution.
2.2
Solution 2

The new message e.g. UPDATE UE LOCATION INFORMATION EXT message is introduced instead of the extension of the UPDATE UE LOCATION INFORMATION message. The structure of the location related parameters should be specified in a similar way to UE test loop mode in the CLOSE UE TEST LOOP message. Following is example for addition of the new message.
<< Example START >>
6.YY
UPDATE UE LOCATION INFORMATION EXT
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	horizontalVelocity
	TS 36.355 [37], subclause 6.4.1.
	M
	V
	3

	gnss-TOD-msec
	TS 36.355 [37], subclause 6.5.2.6.
	M
	V
	3

	LocationCoordinates
	TS 36.355 [37], subclause 6.4.2.
	M
	V
	1

	ellipsoid-Point
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoid-Point
	V
	6

	ellipsoidPointWithAltitude
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoidPointWithAltitude
	V
	8

	ellipsoidPointWithUncertaintyCircle
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoidPointWithUncertaintyCircle
	V
	7

	ellipsoidPointWithUncertaintyEllipse
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoidPointWithUncertaintyEllipse
	V
	10

	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
	V
	13

	ellipsoidArc
	TS 36.355 [37], subclause 6.4.1.
	CV-ellipsoidArc
	V
	12

	polygon
	TS 36.355 [37], subclause 6.4.1.
	CV-polygon
	LV
	10-46


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	1
	0
	0
	octet 1


And where horizontalVelocity is:

...

And where Location Coordinates is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Location Coordinates
	octet 1


Location Coordinates value

Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
ellipsoid-Point
0 0 0 0 0 0 0 1
ellipsoidPointWithAltitude
0 0 0 0 0 0 1 0
ellipsoidPointWithUncertaintyCircle
0 0 0 0 0 0 1 1
ellipsoidPointWithUncertaintyEllipse
0 0 0 0 0 1 0 0
ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
0 0 0 0 0 1 0 1
ellipsoidArc
0 0 0 0 0 1 1 0
polygon

All other cause values are reserved for future use.
And where ellipsoid-Point is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	L1
	DLA22
	DLA21
	DLA20
	DLA19
	DLA18
	DLA17
	DLA16
	octet 1

	DLA15
	DLA14
	DLA13
	DLA12
	DLA11
	DLA10
	DLA9
	DLA8
	octet 2

	DLA7
	DLA6
	DLA5
	DLA4
	DLA3
	DLA2
	DLA1
	DLA0
	octet 3

	DLO23
	DLO22
	DLO21
	DLO20
	DLO19
	DLO18
	DLO17
	DLO16
	octet 4

	DLO15
	DLO14
	DLO13
	DLO12
	DLO11
	DLO10
	DLO9
	DLO8
	octet 5

	DLO7
	DLO6
	DLO5
	DLO4
	DLO3
	DLO2
	DLO1
	DLO0
	octet 6


L1 = “latitudeSign” value 0=north and 1=south

DLA22..DLA0 = “degreesLatitude” value 0..8388607 (binary coded, DLA22 is most significant bit and DLA0 is least significant bit).
DLO23..DLO0 = “degreesLongitude” value -8388608..8388607 (two’s complement binary coded as per ASN.1 encoding of an integer value, DLO23 is most significant bit and DLO0 is least significant bit).
And where ellipsoidPointWithAltitude is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	L1
	DLA22
	DLA21
	DLA20
	DLA19
	DLA18
	DLA17
	DLA16
	octet 1

	DLA15
	DLA14
	DLA13
	DLA12
	DLA11
	DLA10
	DLA9
	DLA8
	octet 2

	DLA7
	DLA6
	DLA5
	DLA4
	DLA3
	DLA2
	DLA1
	DLA0
	octet 3

	DLO23
	DLO22
	DLO21
	DLO20
	DLO19
	DLO18
	DLO17
	DLO16
	octet 4

	DLO15
	DLO14
	DLO13
	DLO12
	DLO11
	DLO10
	DLO9
	DLO8
	octet 5

	DLO7
	DLO6
	DLO5
	DLO4
	DLO3
	DLO2
	DLO1
	DLO0
	octet 6

	A1
	AD14
	AD13
	AD12
	AD11
	AD10
	AD9
	AD8
	octet 7

	AD7
	AD6
	AD5
	AD4
	AD3
	AD2
	AD1
	AD0
	octet 8


For L1, DLA22..DLA0 and DLO23..DLO0, see ellipsoid-Point.
A1 = “altitudeDirection” value 0=height and 1=depth

AD14..AD0 = “altitude” value 0..32767 (binary coded, AD14 is most significant bit and AD0 is least significant bit).
And where ellipsoidPointWithUncertaintyCircle is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	L1
	DLA22
	DLA21
	DLA20
	DLA19
	DLA18
	DLA17
	DLA16
	octet 1

	DLA15
	DLA14
	DLA13
	DLA12
	DLA11
	DLA10
	DLA9
	DLA8
	octet 2

	DLA7
	DLA6
	DLA5
	DLA4
	DLA3
	DLA2
	DLA1
	DLA0
	octet 3

	DLO23
	DLO22
	DLO21
	DLO20
	DLO19
	DLO18
	DLO17
	DLO16
	octet 4

	DLO15
	DLO14
	DLO13
	DLO12
	DLO11
	DLO10
	DLO9
	DLO8
	octet 5

	DLO7
	DLO6
	DLO5
	DLO4
	DLO3
	DLO2
	DLO1
	DLO0
	octet 6

	UN6
	UN5
	UN4
	UN3
	UN2
	UN1
	UN0
	Reserved
	octet 7


For L1, DLA22..DLA0 and DLO23..DLO0, see ellipsoid-Point.
UN6..UN0 = “uncertainty” value 0..127 (binary coded, UN6 is most significant bit and UN0 is least significant bit).
...

<< Example END >>

Although UE/SS needs to implement the reception/transmission process of the new message, we think this solution is more complicate than the solution 1. 
3.
Decision
We propose to update the Location Information functionality in TS 36.509 with the solution 2 in order to accommodate Rel-11 RRC signalling. Therefore, we prepared the CR to 36.509 (R5-13xxxx).
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