Page 1



3GPP TSG-RAN WG2 Meeting #68bis 
(R2-100475
Valencia, Spain, 18th – 22nd January 2010

	CR-Form-v9.6

	CHANGE REQUEST

	

	(
	36.355
	CR
	CRNum
	(
rev
	-
	(
Current version:
	9.0.0
	(

	

	For HELP on using this form look at the pop-up text over the ( symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(
	UICC apps(
	X
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:
(
	GNSS Reference Time

	
	

	Source to WG:
(
	Nokia Siemens Networks, Nokia Corporation

	Source to TSG:
(
	R2

	
	

	Work item code:
(
	LCS_LTE
	
	Date: (
	18/01/2010

	
	
	
	
	

	Category:
(
	C
	
	Release: (
	Rel-9

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(
	Two changes are proposed in this CR to improve the usability of GNSS Reference Time by the UE for A-GNSS positioning.

1. New BS Align Indication: For UE positioning using the A-GNSS method the location server provides the target device with GNSS assistance data with several information, one of which is the GNSS Reference Time. As part of the GNSS Reference Time the location server could provide the time relationship between GNSS system time and the network time (GNSS-network time relation) for one or more (up to 16) cells. If the location server has knowledge that all base stations (BS) in the PLMN have frame transmissions that are aligned with each other, providing this indication to the UE has the advantage that the UE could use the knowledge of time relation for other cells other than those provided as part of the GNSS Reference Time assistance. It is proposed to add a simple ‘bsAlign’ boolean flag to the GNSS-ReferenceTimeForOneCell IE which can be used for a cell of any RAT.
2. Conditional inclusion of frameDrift IE: Currently, the drift rate of the time relation between GNSS and network time is optionally indicated by frameDrift field in networkTime IE. If the location server has knowledge that the network time and GNSS system time are synchronized then it would be beneficial to include the frameDrift and set it to zero (0). If the network time and GNSS system time are not synchronized then it can be optionally included and set to a non-zero value as it is already specified now. This functional change can be achieved by making the frameDrift field conditional.
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	Consequences if 
(
not approved:
	Inefficient UE operation and impacts UE performance for A-GNSS positioning.

	
	

	Clauses affected:
(
	6.5.2.2

	
	

	
	Y
	N
	
	

	Other specs
(
	
	X
	 Other core specifications
(
	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(
	


6.5.2.2
GNSS Assistance Data Elements

–
GNSS-ReferenceTime
The IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS transmission in the reference cell. 

If the IE networkTime is present, the IEs gnss-SystemTime and networkTime provide a valid relationship between GNSS system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation delay from the the eNodeB/NodeB/BTS to the target device shall be compensated for by the location server. Depending on implementation, the relation between GNSS system time and air-interface network time may have varying accuracy. The uncertainty of this timing relation is provided in the IE referenceTimeUnc. If the propagation delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the IE referenceTimeUnc. 

If the IE networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of reception of the IE GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between the location server and the target device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of GNSS-ReferenceTime and the time when the gnss-SystemTime is used. 

The location server shall provide a value for the gnssTimeID only for GNSSs supported by the target device.

The IE GNSS-ReferenceTimeForCells can be provided multiple times (up to 16) to provide fine time assistance for several (neighbour) cells. 
-- ASN1START

GNSS-ReferenceTime ::= SEQUENCE  {


gnss-SystemTime



GNSS-SystemTime,


referenceTimeUnc


INTEGER (0..127)



OPTIONAL,
-- Cond noFTA


gnss-ReferenceTimeForCells  
SEQUENCE (SIZE (1..16)) OF 










GNSS-ReferenceTimeForOneCell OPTIONAL,


...

}

GNSS-ReferenceTimeForOneCell  ::= SEQUENCE {



networkTime 



NetworkTime,


referenceTimeUnc


INTEGER (0..127), 


bsAlign





BOOLEAN,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	noFTA
	The field may be present if gNSSReferenceTimeForCells is absent; otherwise it is not present.


	GNSS-ReferenceTime field descriptions

	gnssSystemTime

This field provides the specific GNSS system time.

	networkTime

This field specifies the cellular network time at the epoch corresponding to gnssSystemTime.

	referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is provided. When IE networkTime is not provided, this field can be included to provide the accuracy of the provided gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD + referenceTimeUnc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:














r = C*(((1+x)K)-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K. Example values for the referenceTimeUnc Format:
Value of K

Value of uncertainty

0

0 nanoseconds

1

70 nanoseconds

2

149.8 nanoseconds

-

-

50

349.62 microseconds

-

-

127

≥ 8.43 seconds



	bsAlign
This flag, if set, indicates that the base station frame transmissions are aligned, i.e. the frame boundaries are transmitted at the same time from each base station. The flag shall be consistent for all base stations within the same PLMN. This flag does not guarantee SFN level synchronization.

Note: If the UE is associated with a base station, which is not included in the gnss-ReferenceTimeForCells list the UE may still use its serving base station for reference time purposes if the SFN difference is known between the  serving cell and one of the cells in gnss-ReferenceTimeForCells. In this case the time relation is not compensated by a true time-of-flight from the serving base station.


*****************NEXT CHANGE******************
NetworkTime information element
-- ASN1START

NetworkTime ::= SEQUENCE {


secondsFromFrameStructureStart 



INTEGER(0..12533),


fractionalSecondsFromFrameStructureStart 
INTEGER(0..3999999),


frameDrift








INTEGER (-64..63) 





OPTIONAL, --Cond GNSSsynch

cellID 



CHOICE { 







eUTRA

SEQUENCE {










physCellId


INTEGER (0..503),










cellGlobalIdEUTRA
CellGlobalIdEUTRAandUTRA

OPTIONAL,










...










},







uTRA

SEQUENCE {










mode 
CHOICE {












fdd

SEQUENCE {














primary-CPICH-Info
INTEGER (0..511),














...














},












tdd

SEQUENCE {














cellParameters

INTEGER (0..127),














...














},












},










cellGlobalIdUTRA
CellGlobalIdEUTRAandUTRA

OPTIONAL,










...










},







gSM


SEQUENCE {










bcchCarrier


INTEGER (0..1023),










bsic



INTEGER (0..63),










cellGlobalIdGERAN
CellGlobalIdGERAN



OPTIONAL,










...










},







...







},


...

} 

-- ASN1STOP

	Conditional presence
	Explanation

	GNSSsynch
	If NetworkTime is synchronized to gnss-SystemTime this field shall be present and set to 0. Otherwise it may be present.


	NetworkTime field descriptions

	secondsFromFrameStructureStart

This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air interface. 

In case of E-UTRA, the SFN cycle length is 10.23 seconds.

In case of UTRA, the SFN cycle length is 40.96 seconds.

In case of GSM, the hyperfame length is 12533.76 seconds.

	fractionalSecondsFromFrameStructureStart

This field specifies the fractional part of the secondsFromFrameStructureStart  in 250 ns resolution. 

The total time since the particular frame structure start is secondsFromFrameStructureStart + fractionalSecondsFromFrameStructureStart

	frameDrift

This field specifies the drift rate of the GNSS‑network time relation with scale factor 2-30 seconds/second, in the range from ‑5.9605e-8 to +5.8673e-8 sec/sec.

	cellID

This field specifies the cell for which the GNSS–network time relation is provided.

	physCellId 

This field specifies the physical cell identity of the reference cell (E-UTRA) for the GNSS‑network time relation, as defined in [9].

	cellGlobalIdEUTRA 

This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the reference cell for the GNSS‑network time relation, as defined in [9].

	primary-CPICH-Info 

This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [10].

	cellParameters 

This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [10].

	cellGlobalIdUTRA

The filed specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell for the GNSS‑network time relation, as defined in [10].

	bcchCarrier 

This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [11].

	bsic 

This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [11].

	cellGlobalIdGERAN

This field specifies the Cell Global Identification (CGI), the globally unique identity of a cell in GERAN, of the reference base station for the GNSS‑network time relation.





