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1 Introduction

In this contribution, we will discuss the following remaining issues related to GNSS operation enhancement:

1. Issue related to gnss-AutonomousEnabled.
2. Issue related to GNSS becomes valid.

3. Issue related to UE behavior when network triggered GNSS acquisition fails.
4. remaining issues related to autonomous GNSS acquisition during inactive period of C-DRX.

2 Discussion
Issue 1: 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Type 1: autonomous GNSS measurement after GNSS out-of-date and T390 expiry.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.


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, how to ensure that UE can finish GNSS measurement during one DRX inactive period needs to be considered. 

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. For uplink transmission, UE can delay UL transmission until the start of DRX on period by implementation.
In sum, to enable autonomous GNSS measurement during inactive period of C-DRX, network needs to ensure that parameters fit into it. Thus, we believe that network should tell UE whether GNSS measurement during the inactive period of C-DRX is enabled or not.
Proposal 1 gnss-AutonomousEnabled is applicable to both autonomous GNSS measurement after GNSS out-of-date and autonomous GNSS measurement during inactive period of C-DRX. 
TP 36.331:

	gnss-AutonomousEnabled

Presence of this field indicates that autonomous GNSS re-acquisition is enabled by network. It is applicable to both autonomous GNSS measurement triggered after GNSS out-of-date and autonomous GNSS measurement during inactive period of C-DRX.


Issue 2: 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”.

Proposal 2 revise the wording “GNSS becomes valid” to “GNSS position is fixed”. 
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;




Issue 3: Issue related to UE behavior when network triggered GNSS acquisition fails
In last RAN2 meeting, there was discussion on whether the UE shall move directly to idle mode upon a failed GNSS acquisition, triggered by the network, independently of the GNSS position status. Regarding this topic, RAN1 had the following related agreement:
	Agreement(RAN1 #114)
From RAN1 perspective, for the aperiodic GNSS measurement gap triggered by eNB with MAC CE, down select one of the alternatives for the failure of GNSS measurement:

· Alt-1: UE goes to IDLE mode after the end of GNSS measurement gap if UE failed to re-acquire GNSS position fix within GNSS measurement gap.




Firstly, either go to idle or not will not cause state mismatch issue between eNB and UE, because network can know that UE failed the GNSS acquisition by not receiving the GNSS validity duration report MAC CE on a UL grant.

The benefit of keeping UE in connected mode is that if UE’s previous GNSS position is still valid, UE can still stay in connected and network is still able to extend UL transmission duration by UL transmission extension MAC CE. And if network wants to send UE to idle mode, it can still do so by sending a release message.
Proposal 3 UE stays in connected mode if the GNSS position is still valid after UE fails to acquire GNSS position triggered by eNB. 
Issue 4: remaining issues related to autonomous GNSS acquisition during inactive period of C-DRX
In last RAN2 meeting, there are the following remaining issues related to autonomous GNSS acquisition during inactive period of C-DRX:
1. whether if the GNSS measurement fails, the UE always moves to RRC Idle unless the measurement is triggered autonomously by the UE during C-DRX inactive time
2. whether for autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active
3. whether UE triggers GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time if the UE is communicating in a network not supporting releases later than Release 17
For the first one, if UE goes to idle mode, network will not be able to know it, resulting in a state mismatch between UE and network.

Proposal 4 if the autonomous GNSS measurement during inactive period of C-DRX fails, the UE doesn’t moves to RRC Idle. 
For the second one, it is exactly the case that gnss-AutonomousEnabled is not configured and ul-TransmissionExtensionEnabled is not configured, we just simply follow the current spec to go to idle.

Proposal 5 For autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active. 
For the last one, the remaining GNSS validity duration is reported through GNSS validity duration report MAC CE, a Rel-17 eNB would not be able to understand it. So we don’t think it is a valid case to report.
Proposal 6 UE doesn’t trigger GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time if the UE is communicating in a network not supporting releases later than Release 17. 
3 Conclusions  
Proposal 1 gnss-AutonomousEnabled is applicable to both autonomous GNSS measurement after GNSS out-of-date and autonomous GNSS measurement during inactive period of C-DRX. 
TP 36.331:

	gnss-AutonomousEnabled

Presence of this field indicates that autonomous GNSS re-acquisition is enabled by network. It is applicable to both autonomous GNSS measurement triggered after GNSS out-of-date and autonomous GNSS measurement during inactive period of C-DRX.


Proposal 2 revise the wording “GNSS becomes valid” to “GNSS position is fixed”. 
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 3 UE stays in connected mode if the GNSS position is still valid after UE fails to acquire GNSS position triggered by eNB. 
Proposal 4 if the autonomous GNSS measurement during inactive period of C-DRX fails, the UE doesn’t moves to RRC Idle. 
Proposal 5 For autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active. 
Proposal 6 UE doesn’t trigger GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time if the UE is communicating in a network not supporting releases later than Release 17. 
References


1/3


