3GPP TSG RAN WG4 Meeting #80	R4-166148
Gothenburg, Sweden, August 22 – 26, 2016
Agenda Item:	8.11.4
Source: 	Ericsson
Title:	GNSS source selection time
Document for:	Discussion
[bookmark: _Ref458783695][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN4#79 a way forward on analysis of RRM core requirements for V2V [3] was agreed. One of the outstanding topics concerns the time the UE shall be allowed to have to find and select a GNSS satellite signal for the synchronization of the UE demodulation frequency.· Selection/Reselection of ProSe Sync.Reference
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[bookmark: _GoBack]In this contribution we are providing proposals on UE requirements on time to acquire GNSS time information for two scenarios: when the UE is connected to RAN, and when the UE is outside of RAN coverage. 
GNSS source selection
UE connected to RAN
In case the UE is connected to RAN the UE can retrieve assistance information (A-GNSS) that significantly can improve the GNSS fixing time, i.e. the time to synchronize to GNSS and retrieve accurate time. The information is exchanged over the LTE Positioning Protocol (LPP) as described in [1].
The scenario can be considered when a UE is connected to RAN and V2V simultaneously.
Existing minimum performance requirements for UE supporting A-GPS L1 C/A only or UE supporting other or additional GNSSs are captured in [2] and state that with assistance information the UE shall be able to achieve a GNSS fix, i.e., synchronize to and achieve a given accuracy in positioning, within 20 seconds. Therefore we propose that a UE in V2V operation that is connected to RAN from which it can receive assistance information shall meet the fix time of 20 seconds.
Proposal 1: A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.
UE outside coverage of RAN
In case the UE is out-of-coverage from RAN, and does not have accurate information on e.g. time and position, it has to search for a first satellite from which it can download information on other satellites (almanac). Since the repetition period of the transmitted almanac is 12.5 minutes, this sets a lower bound of the GNSS fix time. Typical fix times are about 15 minutes for this case.
For the case where the UE via GNSS already has acquired an almanac – which may be valid up to 180 days – and has sufficiently accurate information on position (e.g. within 100 km) and time (e.g. within 20s) the fix time can be shortened.
The primary user case is however to use the GNSS time information to synchronize the UE demodulation frequency, and thus for this scenario it is not required to establish all parameters such as position and velocity. Hence when the first satellite is received the UE can immediately use the GNSS time information transmitted by that satellite for synchronization of the UE demodulation frequency although it may continue to download almanac information from the satellite to establish position and velocity. Therefore we propose that a UE that is outside coverage of RAN shall be able to acquire GNSS timing within [3] minutes.
Proposal 2: A UE in V2V operation that is outside coverage of RAN shall be able to acquire GNSS time information within [3] minutes.

Summary
We have studied the existing requirements on GNSS fix time when A-GNSS is used, and a typical fix time when only GNSS is used. Depending on scenario, we propose two sets of requirements:
Proposal 1: A UE in V2V operation that is connected to RAN shall be able to acquire GNSS time information within 20 seconds.
Proposal 2: A UE in V2V operation that is outside coverage of RAN shall be able to acquire GNSS time information within [3] minutes.
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