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1 Introduction

In this contribution, we will discuss the issues related to RIL X041 and RIL X042.
2 Discussion
RIL X041: Issue related to GNSS becomes valid

According to the current specification, UE will only report the remaining GNSS measurement validity duration after indication of GNSS becomes valid:

	1>
upon indication that GNSS becomes valid:
2>
instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).

2>
start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;




However, network can trigger UE to acquire GNSS before GNSS out-of-date, and UE may fix the GNSS position before GNSS out-of-date. In this case, GNSS position is always valid, the wording “GNSS becomes valid” doesn’t fit. Thus, we suggest to revise the wording to “GNSS position is fixed” or “GNSS position is updated”.

Proposal 1 [X041] revise the wording “GNSS becomes valid” to “GNSS position is fixed” or “GNSS position is updated”. 
TP 36.331:

	1>
upon indication that GNSS position is fixed:

2>
instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).

2>
start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;




RIL X042: Issue related to gnss-AutonomousEnabled
There are two types of autonomous GNSS measurement:
Type 1: autonomous GNSS measurement after GNSS out-of-date and T390 expiry.

Type 2: autonomous GNSS measurement during inactive period of C-DRX.

The current field description of gnss-AutonomousEnabled is unclear about which autonomous GNSS measurement it applies to.

	gnss-AutonomousEnabled

Presence of this field indicates that autonomous GNSS re-acquisition is enabled by network.


It is also unclear from the specification text procedure, as autonomous GNSS measurement during idle period of C-DRX is described under “if gnss-AutonomousEnabled is configured”:

	5.5.9
GNSS measurement triggering and reporting

For BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN, GNSS measurement can be triggered aperiodically by the GNSS Measurement Command MAC CE (see TS 36.321 [6]), or triggered by the UE autonomously if enabled by the network, or triggered by the UE using available idle periods.
The UE shall:

1>
if an indication to perform GNSS measurement is received from lower layers:

2>
perform GNSS measurement using the measurement gap with a gap length indicated by lower layers, as specified in TS 36.213 [23];

1>
if gnss-AutonomousEnabled is configured:

2>
perform GNSS measurement using an autonomous gap starting from T390 expiry if ul-TransmissionExtensionEnabled is configured, otherwise starting from GNSS validity duration expiry, with a gap length indicated by lower layers;

NOTE:
UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED to keep GNSS valid, and the exact time of starting GNSS measurements during available idle periods is left to UE implementation.



In our understanding, the motivation to use DRX inactive period is to reduce the impact of GNSS measurement gap on UE transmission and reception activity. But considering that the time required for GNSS measurement is long, network needs to do the following to ensure UE can finish GNSS measurement during one C-DRX inactive period: 

Firstly, network should configure a DRX cycle with DRX off period larger than position fix time duration. Secondly, network should not configure configured UL/DL on DRX off period. Thirdly, network should stop DL/UL scheduling before the end of DRX on period to avoid extension of active period. Lastly, to avoid HARQ feedback and retransmission falls into the DRX off period, network can disable DL HARQ feedback and configure UL HARQ mode B. 
To do this, network needs to know if UE supports autonomous GNSS acquisition during C-DRX or not, so as to decide whether configuration and behavior should be tune to facilitate UE autonomous acquisition. However, currently there is only UE capability for autonomous GNSS measurement during autonomous gap, i.e. ntn-Autonomous-GNSS-Fix-r18. UE capability for autonomous GNSS measurement during inactive period of C-DRX should be introduced.
From UE point of view, UE can decide whether it is suitable to perform autonomous GNSS acquisition during C-DRX based on whether the configured parameters and scheduling enable a large enough inactive period or not. There is no need for additional enable or disable indication to UE.
Proposal 2 [X042] Clarify in field description of gnss-AutonomousEnabled that it is only applicable to autonomous GNSS measurement during autonomous gap. And introduce capability signalling to indicate the support of autonomous GNSS measurement during inactive period of C-DRX.

TP 36.331:

	NTN-Parameters-v1800 ::=

SEQUENCE {


ntn-EventA4BasedCHO-r18






ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedCHO-EFC-r18




ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedCHO-EMC-r18




ENUMERATED {supported}


OPTIONAL,


ntn-TimeBasedCHO-r18






ENUMERATED {supported}


OPTIONAL,


eventD1-MeasReportTrigger-r18




ENUMERATED {supported}


OPTIONAL,


eventD2-MeasReportTrigger-r18




ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedMeasTrigger-EFC-r18


ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedMeasTrigger-EMC-r18


ENUMERATED {supported}


OPTIONAL,


ntn-TimeBasedMeasTrigger-r18




ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableSingleTB-CE-ModeA-r18

ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18


ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableSingleTB-CE-ModeB-r18

ENUMERATED {supported}


OPTIONAL,


ntn-OverriddenHarqDisableSingleTB-CE-ModeB-r18
ENUMERATED {supported}


OPTIONAL,


ntn-DCI-HarqDisableSingleTB-CE-ModeB-r18

ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18


ENUMERATED {supported}


OPTIONAL,


ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18
ENUMERATED {supported}


OPTIONAL,


ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18


ENUMERATED {supported}


OPTIONAL,


ntn-SemiStaticHarqDisableSPS-r18



ENUMERATED {supported}


OPTIONAL,


ntn-UplinkHarq-ModeB-SingleTB-r18



ENUMERATED {supported}


OPTIONAL,


ntn-UplinkHarq-ModeB-MultiTB-r18



ENUMERATED {supported}


OPTIONAL,


ntn-HarqEnhScenarioSupport-r18




ENUMERATED {ngso,gso}


OPTIONAL,


ntn-Triggered-GNSS-Fix-r18





ENUMERATED {supported}


OPTIONAL,


ntn-Autonomous-GNSS-Fix-r18





ENUMERATED {supported}


OPTIONAL,

ntn-Autonomous-GNSS-Fix-C-DRX-r18



ENUMERATED {supported}


OPTIONAL,

ntn-UplinkTxExtension-r18





ENUMERATED {supported}


OPTIONAL,


ntn-GNSS-EnhScenarioSupport-r18




ENUMERATED {ngso,gso}


OPTIONAL

}




	gnss-AutonomousEnabled

Presence of this field indicates that autonomous GNSS re-acquisition during autonomous gap is enabled by network.



TP 36.306:

	4.3.38.xx
ntn-Autonomous-GNSS-Fix-C-DRX-r18
This field indicates whether the UE supports autonomous GNSS position fix during inactive period of C-DRX in RRC_CONNECTED as specified in TS 36.331 [5]. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:

-
UE reports GNSS position fix time duration for measurement in RRCConnectionSetupComplete (-NB), RRCConnectionResumeComplete (-NB), and RRCConnectionReestablishmentComplete (-NB) and RRCConnectionReconfigurationComplete messages;

-
UE re-acquires GNSS autonomously during inactive period of C-DRX;

-
UE reports the remaining GNSS validity duration with MAC CE in RRC_CONNECTED.



3 Conclusions  
Proposal 1 [X041] revise the wording “GNSS becomes valid” to “GNSS position is fixed” or “GNSS position is updated”. 
TP 36.331:
	1>
upon indication that GNSS position is fixed:

2>
instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).

2>
start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;




Proposal 2 [X042] Clarify in field description of gnss-AutonomousEnabled that it is only applicable to autonomous GNSS measurement during autonomous gap. And introduce capability signalling to indicate the support of autonomous GNSS measurement during inactive period of C-DRX.

TP 36.331:

	NTN-Parameters-v1800 ::=

SEQUENCE {


ntn-EventA4BasedCHO-r18






ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedCHO-EFC-r18




ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedCHO-EMC-r18




ENUMERATED {supported}


OPTIONAL,


ntn-TimeBasedCHO-r18






ENUMERATED {supported}


OPTIONAL,


eventD1-MeasReportTrigger-r18




ENUMERATED {supported}


OPTIONAL,


eventD2-MeasReportTrigger-r18




ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedMeasTrigger-EFC-r18


ENUMERATED {supported}


OPTIONAL,


ntn-LocationBasedMeasTrigger-EMC-r18


ENUMERATED {supported}


OPTIONAL,


ntn-TimeBasedMeasTrigger-r18




ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableSingleTB-CE-ModeA-r18

ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18


ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableSingleTB-CE-ModeB-r18

ENUMERATED {supported}


OPTIONAL,


ntn-OverriddenHarqDisableSingleTB-CE-ModeB-r18
ENUMERATED {supported}


OPTIONAL,


ntn-DCI-HarqDisableSingleTB-CE-ModeB-r18

ENUMERATED {supported}


OPTIONAL,


ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18


ENUMERATED {supported}


OPTIONAL,


ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18
ENUMERATED {supported}


OPTIONAL,


ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18


ENUMERATED {supported}


OPTIONAL,


ntn-SemiStaticHarqDisableSPS-r18



ENUMERATED {supported}


OPTIONAL,


ntn-UplinkHarq-ModeB-SingleTB-r18



ENUMERATED {supported}


OPTIONAL,


ntn-UplinkHarq-ModeB-MultiTB-r18



ENUMERATED {supported}


OPTIONAL,


ntn-HarqEnhScenarioSupport-r18




ENUMERATED {ngso,gso}


OPTIONAL,


ntn-Triggered-GNSS-Fix-r18





ENUMERATED {supported}


OPTIONAL,


ntn-Autonomous-GNSS-Fix-r18





ENUMERATED {supported}


OPTIONAL,

ntn-Autonomous-GNSS-Fix-C-DRX-r18



ENUMERATED {supported}


OPTIONAL,

ntn-UplinkTxExtension-r18





ENUMERATED {supported}


OPTIONAL,


ntn-GNSS-EnhScenarioSupport-r18




ENUMERATED {ngso,gso}


OPTIONAL

}




	gnss-AutonomousEnabled

Presence of this field indicates that autonomous GNSS re-acquisition during autonomous gap is enabled by network.



TP 36.306:

	4.3.38.xx
ntn-Autonomous-GNSS-Fix-C-DRX-r18
This field indicates whether the UE supports autonomous GNSS position fix during inactive period of C-DRX in RRC_CONNECTED as specified in TS 36.331 [5]. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17. If the UE indicates this capability, the UE shall support the following enhancements:

-
UE reports GNSS position fix time duration for measurement in RRCConnectionSetupComplete (-NB), RRCConnectionResumeComplete (-NB), and RRCConnectionReestablishmentComplete (-NB) and RRCConnectionReconfigurationComplete messages;

-
UE re-acquires GNSS autonomously during inactive period of C-DRX;

-
UE reports the remaining GNSS validity duration with MAC CE in RRC_CONNECTED.
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