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1. Introduction 
Following agreements were made in RAN2#125 meeting.
· Legacy TAC MAC CE shall not be used for UL transmission extension timer T390 restart

· Introduce a new zero-byte MAC CE only to extend X
In this document, we address the remaining issues such as whether to restart the timer T390 with current remaining time of the TAT timer or the full length of the TAT timer and reception of too early GNSS measurement trigger command.  
2. Discussion 

UL Transmission extension

In the current procedure, when UE is configured with ul-TransmissionExtensionEnabled, the UE starts the UL extension timer T390 upon indication of out-of-date GNSS position. This timer T390 can be restarted by a new zero byte UL transmission extension update MAC CE command from the network.
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Figure 1 UL Tx extension update procedure
However, whether to restart the timer T390 with the remaining value of current TAT or with full length of TAT is still being discussed. It is to note that as per current implementation of procedural text in TS 36.321, the timer T390 is started with the remaining value of TAT timer and we think there is no reason to change the current procedure. It is to note that if network wants to extend the UL transmission duration, then it can first send the TA command MAC CE, restart the TAT timer and then send the new UL transmission extension update MAC CE.

Proposal 1 When a new UL transmission extension update MAC CE to extend UL TX is received, the timer T390 is started with the length equal to the remaining time of the current TAT timer.
There is also a question raised which MAC CE does UE have to process first if it receives the both TA command MAC CE and new UL transmission extension update MAC CE together. In our view, to get the answer to this question, it should be clarified what is the use case for network to send the two MAC CEs together as it has to be noted that after huge discussion RAN2 finally concluded to send the TA command and UL extension command separately (not together in the same command).

We think the main use case is that network sends the command for UL Tx extension to extend to the current expiry time of the TAT timer. It will have idea on TAT timer and when is the right time to extend the UL transmission by sending the new MAC CE. For example, network sends TA command MAC CE and again decides to extend the UL TX duration until the expiry of TAT however the new TA adjustment is also needed for the next UL transmission (as UE’s GNSS was already expired). Simply the purpose of TA command MAC CE is to fix the closed loop TA and purpose of new MAC CE is extend the UL transmission duration by the remaining time of the ongoing TAT timer. In that sense, the UE should first process the new UL Tx extension command MAC CE and then process the existing TA command MAC CE.
However, if the intention for network is to extend the UL TX duration by full length of the TAT timer, then the UE would always need to process the TA command MAC CE first and restart the TAT timer before processing the new UL transmission extension update MAC CE. The only use case for this is that current TAT timer is expiring very soon and network wants to send both MAC CEs.

Proposal 2 If the network includes the new UL transmission extension update MAC CE and the TA command MAC CE in the same MAC PDU, clarify whether the intention is to whether extend UL TX by current remaining TAT length or by full length of TAT timer.
	5.3.3.21
UE actions upon indication of out-of-date GNSS position

Upon indication that the GNSS position has become out-of-date while in RRC_CONNECTED, the UE shall:

1>
if the UE does not support performing GNSS position fix in RRC_CONNECTED and ul-TransmissionExtensionEnabled is not configured:
2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

1>
else if ul-TransmissionExtensionEnabled is configured:
2>
if timeAlignmentTimer is configured to be infinity:

3>
start timer T390 with the timer value set to ul-TransmissionExtensionValue;

3>
restart timer T390 upon indication from lower layers to extend the UL transmission;

2>
else:

3>
start timer T390 with the timer value set to the remaining time of timeAlignmentTimer;

3>
restart timer T390 upon indication from lower layers to extend the UL transmission, with the timer value set to the remaining time of timeAlignmentTimer;

2>
if timer T390 expires and no indication of network triggered GNSS measurement has been received from lower layer:




Currently UE will start the timer T390 by default after the configuration of ul-TransmissionExtensionEnabled, i.e., T390 is started without receiving the new UL transmission extension update MAC CE from network for the very first time. This would mean UE will automatically extend the UL transmission after GNSS validity expires without receiving command from the network. The configuration of ul-TransmissionExtensionEnabled could mean just to enable the feature, i.e., configure UE to monitor this new MAC CE but not to extend the UL transmission by default. We think this should be confirmed as intended behaviour. For example, in NB-IoT without AS security, RRC configuration is provided once early in Msg4 and network may not be able to decide whether the UE needs UL transmission extension as early as Msg4, i.e., as soon as UE moves to RRC_CONNECTED.
Proposal 3 RAN2 confirm whether the UE should start the timer T390, when the ul-TransmissionExtensionEnabled is configured, only if the new UL transmission extension update MAC CE has been received from network. 

N_TA after GNSS fix

After GNSS fix, UE’s position could be different and the UE’s timing advance could be completely different. This means existing closed loop may also be not correct. We suggest UE should reset the value of N_TA before resuming UL operation after GNSS fix in case the GNSS measurement was triggered by the network command.
	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.

1>
upon starting GNSS measurement:

2>
stop timer T318, if running;

1>
upon indication that GNSS becomes valid:

2>
if GNSS measurement was triggered by the GNSS Measurement Command MAC CE or triggered by the UE autonomously after GNSS validity duration expiry.

3>
instruct lower layers to set the NTA value to zero.

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 4 UE resets the value of N_TA before resuming UL operation after GNSS is fixed. Text proposal is provided above.
Too early trigger of GNSS measurement

Due to misalignment between the timers at the UE and eNB, it may happen that the eNB triggers the UE to perform GNSS reacquisition when the remaining validity duration is still large enough (i.e., the UE has recently acquired GNSS). In this case, the UE does not need to fix the GNSS. But the UE would need to trigger GNSS Validity Duration Report to update the new validity duration to the network. Text proposal is provided below.
	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:

1>
if there is sufficient remaining time of the GNSS validity duration:

2>
consider indication that GNSS becomes valid is obtained;

1>
else:

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




Proposal 5 If the UE receives GNSS measurement trigger too early (i.e., remaining GNSS validity is still long), the UE is allowed not to trigger the GNSS measurement but trigger the GNSS Validity Duration Report. Text proposal is provided above.
3. Conclusion

Following proposals are made:
Proposal 1
When a new UL transmission extension update MAC CE to extend UL TX is received, the timer T390 is started with the length equal to the remaining time of the current TAT timer.
Proposal 2
If the network includes the new UL transmission extension update MAC CE and the TA command MAC CE in the same MAC PDU, clarify whether the intention is to whether extend UL TX by current remaining TAT length or by full length of TAT timer.
Proposal 3
RAN2 confirm whether the UE should start the timer T390, when the ul-TransmissionExtensionEnabled is configured, only if the new UL transmission extension update MAC CE has been received from network.
Proposal 4
UE resets the value of N_TA before resuming UL operation after GNSS is fixed. Text proposal is provided above.
Proposal 5
If the UE receives GNSS measurement trigger too early (i.e., remaining GNSS validity is still long), the UE is allowed not to trigger the GNSS measurement but trigger the GNSS Validity Duration Report. Text proposal is provided above.
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