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1. Introduction 
Following agreements were made in RAN2#123bis meeting.

Agreements:

1. A new RRC parameter is introduced in dedicated RRC signalling to enable/disable duration X.

2. A new RRC parameter is introduced in dedicated RRC signalling to configure duration Y when timeAlignmentTimer is infinity.

3. GNSS Duration Report MAC CE will not trigger SR; instead CBRA will be used.

4. A reserved LCID will be used for GNSS measurement command MAC CE (in DL).

5. GNSS measurement validity duration report MAC CE priority is in-between TAR MAC CE and BSR MAC CE.

6. The following update in NOTE in Stage 2 running CR is agreed:


NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap and resumed when the GNSS measurement is finished

7. The following update in NOTE in Stage 2 running CR is agreed ((FFS whether to suspend T317, T318 during measurement gap):


NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap
8. For both network-triggered and UE-autonomous Measurement Gap Length Configuration: Use MAC CE (with 1 bit indication to differentiate the two cases) (FFS if a RRC configuration is needed for NW trigger case)
In this document, we provide further details considering recent RAN1 agreements to handle GNSS fix in RRC_CONNECTED.
2. Discussion 

From post email discussion, some issues are identified.

Issue 1-1: How to determine GNSS invalid (considering duration X and Y), this affects 1) condition for entering RRC_IDLE, and 2) the start of autonomous gap

· Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y.

· Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.

· Option 3: UE considers the GNSS position as outdated and goes to RRC_IDLE, upon the expiry of X on top of the expiry of the GNSS validity duration.

Since the purpose of X is to extend the duration where UE can perform UL transmission, it can be made simple by assuming that GNSS is valid if the duration X is not expired. How the duration X can work with network triggered GNSS measurement trigger is shown in Figure 1.
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In other word, it is simple to introduce a timer Tx that works as timeAlignmentTimer. We can call it timeAlignmentTimerX. As long as the new timer timeAlignmentTimerX is running the UE can assume the time alignment timer is running and GNSS is valid even if its original GNSS is outdated.
The start of timer timeAlignmentTimerX is not decided by RAN1 yet, i.e., it could be upon reception of timing advance command or upon expiry of GNSS validity. Therefore, RAN2 should wait on the start of timeAlignmentTimerX.
It is obvious when the existing timeAlignmentTimer is not infinity, the expiry of the new timer timeAlignmentTimerX and existing timeAlignmentTimer is exactly same, i.e., the value of the new timer timeAlignmentTimerX is equal to the remaining time of the existing timeAlignmentTimer.
When the existing timeAlignmentTimer is infinity, the UE uses the new timer timeAlignmentTimerX to maintain UL synchronization validity upon reception of timing advance MAC CE, if the UE is configured with value Y. The length of the new timer timeAlignmentTimerX is set to value Y.

Upon expiry of the new timer timeAlignmentTimerX and GNSS measurement is not triggered, the UE goes to RRC_IDLE. When UE fixes the GNSS and GNSS become valid, the UE can stop the new timer timeAlignmentTimerX. 
Proposal 1 Introduce new timer timeAlignmentTimerX. When the new timer timeAlignmentTimerX is running and GNSS is outdated, the UE can assume GNSS is valid.
Proposal 2 The new timer timeAlignmentTimerX is started only after TA command MAC CE is received when the UE was configured with X duration enabled.

Proposal 3 Exact start subframe of new timer timeAlignmentTimerX is FFS depending on RAN1 agreement.

Proposal 4 Upon expiry of the new timer timeAlignmentTimerX and, the UE goes to RRC_IDLE if GNSS measurement is not triggered.

Proposal 5 The new timer timeAlignmentTimerX is stopped when GNSS is fixed.

As long as the new timer timeAlignmentTimerX is running, UE can assume GNSS is still valid. Therefore, it makes sense to start the autonomous GNSS measurement only when the timer timeAlignmentTimerX expires and no GNSS measurement is triggered.
Proposal 6 If autonomous GNSS measurement is configured and network has not triggered GNSS measurement, the UE triggers autonomous GNSS measurement upon expiry of the new timer timeAlignmentTimerX.

Issue 1-2: Whether to suspend T317, T318 during measurement gap

When the UE is performing GNSS measurement, it cannot acquire the SIB. Therefore, the UE should suspend the acquisition of the SIB until GNSS is fixed. For this purpose, the timer T317 does not need to be suspended. However, once the timer T318 is started, the UE should suspend the T318 until GNSS is fixed.
Proposal 7 The timer T317 is not suspended when GNSS measurement is triggered. The timer T318 is suspended until GNSS measurement is complete, if GNSS measurement is triggered.
Similar to T317, in case of GNSS fix, when the GNSS measurement is trigger, the UE should start the GNSS measurement timer. This can be T318-like timer. i.e., T3xx. 
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Figure 2 Example of handling the GNSS fix gap with T318-like timer

The steps can be clarified as follows:
1. Network configures UE with the GNSS measurement gap or timer T3xx. The length of this timer is based on the UE’s reported value of GNSS fix duration.

2. The timer T3xx (GNSS measurement gap) can be started after triggering GNSS measurement.

3. Upon start of T3xx, the UE suspends all UL/DL operations like RACH, SR and so on.
4. Upon completing the GNSS fix (i.e., fixes earlier than expected by network), the UE can stop the timer T3xx and start GNSS validation duration. Then the UE initiates random access to network.

5. In addition, the UE can send new remaining GNSS validation duration in UL message to let the network know it is coming from the GNSS fix.

6. If UE cannot fix GNSS during the gap, and its GNSS is not valid, then UE goes to RRC_IDLE autonomously.
7. If UE cannot fix GNSS during the gap, and its GNSS is still valid, then UE waits until the GNSS becomes invalid before going to RRC_IDLE autonomously.

a. In this case, the UE may resume the UL/DL tasks after the expiry of T3xx if GNSS is valid.

Proposal 8 A new timer T3xx for GNSS fix duration is introduced.

Proposal 9 The length of the T3xx is equal to GNSS measurement gap length.

Proposal 10 The timer T3xx is started upon reception GNSS measurement trigger from network or upon start of autonomous GNSS measurement.

Proposal 11 When GNSS is fixed, the UE stops timer T3xx (GNSS measurement gap) and triggers RACH to inform the network of successful GNSS fix.

Proposal 12 Upon expiry of the T3xx, the UE declares the failure of the GNSS measurement.

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 large (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 MAC CE report to update the new validity duration to the network. If there is no PUSCH resource available to transmit the report, the UE can trigger SR.
Proposal 13 If the UE receives GNSS measurement trigger too early (i.e., remaining GNSS validity is still long), the UE does not trigger the GNSS measurement, and triggers the remaining GNSS validity duration MAC CE report.

3. Conclusion

Following proposals are made:
Proposal 1
Introduce new timer timeAlignmentTimerX. When the new timer timeAlignmentTimerX is running and GNSS is outdated, the UE can assume GNSS is valid.
Proposal 2
The new timer timeAlignmentTimerX is started only after TA command MAC CE is received when the UE was configured with X duration enabled.
Proposal 3
Exact start subframe of new timer timeAlignmentTimerX is FFS depending on RAN1 agreement.
Proposal 4
Upon expiry of the new timer timeAlignmentTimerX and, the UE goes to RRC_IDLE if GNSS measurement is not triggered.
Proposal 5
The new timer timeAlignmentTimerX is stopped when GNSS is fixed.
Proposal 6
If autonomous GNSS measurement is configured and network has not triggered GNSS measurement, the UE triggers autonomous GNSS measurement upon expiry of the new timer timeAlignmentTimerX.
Proposal 7
The timer T317 is not suspended when GNSS measurement is triggered. The timer T318 is suspended until GNSS measurement is complete, if GNSS measurement is triggered.
Proposal 8
A new timer T3xx for GNSS fix duration is introduced.
Proposal 9
The length of the T3xx is equal to GNSS measurement gap length.
Proposal 10
The timer T3xx is started upon reception GNSS measurement trigger from network or upon start of autonomous GNSS measurement.
Proposal 11
When GNSS is fixed, the UE stops timer T3xx (GNSS measurement gap) and triggers RACH to inform the network of successful GNSS fix.
Proposal 12
Upon expiry of the T3xx, the UE declares the failure of the GNSS measurement.
Proposal 13
If the UE receives GNSS measurement trigger too early (i.e., remaining GNSS validity is still long), the UE does not trigger the GNSS measurement, and triggers the remaining GNSS validity duration MAC CE report.
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