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	Reason for change:
	In accordance with the GANSS-specific system time the wrap-around of the “GANSS Day” and “GANSS TOD (Time of Day)” should happen at the same time daily, e.g. 00:00:00 UTC (USNO) in case of GPS.
However, in case of GLONASS we observed during IOT a mismatch in wrap-around between “GANSS Day” and “GANSS TOD”:

a. The GLONASS TOD wrap-around from 86399 secs to 0 secs happens at time 00:00.00 UTC (RU/Moscow).

b. BUT, the GLONASS Day wrap-around happens 3 hours later, i.e., at 03:00:00 UTC (RU/Moscow) as specified in the table related to the NOTE.
Due to this mismatch the position fix by UE using GLONASS-only fails during the 3 hours period. 

For identifying the root cause of this mismatch we checked the GLONASS ICD, Version 5.1, 2008, and noticed that in section 3.3.3 the GLONASS time is given by:
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In other words:

· GLONASS time is aligned with the local UTC RU/Moscow which is UTC(SU)  + 3 hours.

· UTC(SU) is not the same as local UTC RU/Moscow.

· UTC(SU) is nominally aligned with the other UTC’s, i.e. USNO, NTSC etc.

· When GLONASS Time is 00:00:00, the equivalent UTC(SU) is 21:00:00 the day before.

Furthermore, the reference UTC(RU) as currently used in RRC is not mentioned at all in the GLOANSS ICD, it only mentions UTC(SU). Therefore, the reference UTC(SU) should be used instead.

As result, to fix the mismatch in wrap-around between GLONASS Day and GLONASS TOD, the origin of GLONASS time should be corrected to December 31, 1995; 21:00:00 UTC(SU).


	
	

	Summary of change:
	In subclause 10.3.7.96o, in the table related to the NOTE the GLONASS System Time has been corrected to “December 31, 1995; 21:00:00 UTC(SU), which is local UTC Moscow January 1, 1996; 00:00:00, defined as UTC(SU) + 3 hours in [73]”.
Furthermore, in subclause 2 the reference [73] to the GLONASS ICD has been corrected to the latest version 5.1, 2008.

Impacted functionality

GLONASS position fix

Inter-operability

1. If the network is implemented according to the CR and the UE is not then a position fix by UE using GLONASS-only will fail during a 3 hours period.
2. If the UE is implemented according to the CR and the network is not then a position fix by UE using GLONASS-only will fail during a 3 hours period.
Implementation of the CR by an earlier release UE does not cause any additional inter-operability issues.


	
	

	Consequences if not approved:
	A position fix by UE using GLONASS-only will fail during a 3 hours period.
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10.3.7.96o

UE positioning GANSS reference time
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	GANSS Day
	OP
	
	Integer(0..8191)
	The sequential number of days (with day count starting at 0) from the origin of the GNSS system time indicated by GANSS Time ID modulo 8192 days (about 22 years). If this field is not present and the UE cannot obtain GNSS system time information by other means, the UE behaviour is unspecified. NOTE.
	REL-7

	GANSS Day Cycle Number
	OP
	
	Integer(0..7)
	This field  provides the number of 8192 day cycles occurred since the GANSS zero time-point defined in NOTE below. The first 8192 GANSS days since the zero time-point is GANSS Day Cycle Number 0. When this field is included, the GANSS Day field shall be included as well.
	REL-10

	GANSS TOD
	MP
	
	Integer(0..86399)
	GANSS Time of Day in seconds
	REL-7

	GANSS TOD Uncertainty
	OP
	
	Integer(0..127)
	Coding as in subclause 10.3.7.96a
	REL-7

	GANSS Time ID
	OP
	
	Integer (0..7)
	Absense of this IE means Galileo, values 0-7 are reserved for future use
	REL-7

	
	
	
	
	Absense of this IE means Galileo,

For coding description see NOTE 2 in 10.3.7.93a.
	REL-8

	UTRAN GANSS reference time
	OP
	
	
	
	REL-7

	>UTRAN GANSS timing of cell frames
	MP
	
	Integer(0.. 999999750 by step of 250)
	UTRAN GANSS timing of cell frames in steps of 250 ns. Indicates sub-second part of GANSS TOD
	REL-7

	>CHOICE mode
	MP
	
	
	
	REL-7

	>>FDD
	
	
	
	
	REL-7

	>>>Primary CPICH Info
	MP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GANSS TOD-SFN relationship
	REL-7

	>>TDD
	
	
	
	
	REL-7

	>>>cell parameters id 
	MP
	
	Cell parameters id 10.3.6.9 
	Identifies the reference cell for the GANSS TOD-SFN relationship
	REL-7

	>SFN
	MP
	
	Integer(0..4095)
	The SFN which the UTRAN GANSS timing of cell frames time stamps.
	REL-7

	TUTRAN-GANSS drift rate
	OP
	
	ENUMERATED (0, 1, 2, 5, 10, 15, 25, 50, -1, -2, -5, -10, -15, -25, -50)
	in 1/256 chips per sec.

One spare value needed.
	REL-7


NOTE: 
Definition of GNSS system time origin:

	GANSS
	GNSS System Time Origin

	Galileo System Time
	13 seconds before midnight between 21st August and 22nd August 1999; i.e., GST was equal to 13 seconds at August 22, 1999; 00:00:00 UTC

	GPS System Time
	January 6, 1980; 00:00:00 UTC(USNO)

	QZSS System Time
	January 6, 1980; 00:00:00 UTC(USNO)

	GLONASS System Time
	December 31, 1995; 21:00:00 UTC(SU), which is local UTC Moscow January 1, 1996; 00:00:00, defined as UTC(SU) + 3 hours in [73]

	BDS System Time
	January 1, 2006; 00:00:00 UTC(NTSC)
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