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1. Introduction

It has been agreed in RAN2 that UE and the network should have the same understanding of the timing for SMTC and measurement gaps [1]. Also it has been discussed that the large propagation delays should be considered for NTN SMTC and measurement configuration [2].
Agreements via email - offline 106:

1. RAN2 understanding that UE shall not be forced to detect the SSB burst outside the corresponding configured SMTC window in NTN, just like the principle in TN.

Agreements:

1. SMTC and gap configuration in NTN are configured based on the timing of PCell

2. RAN2 can first identify the scenarios and discuss how serious the impact is before addressing any enhancement for SMTC configuration in NTN.

3. RAN2 can’t assume that the network will always have UE accurate location info for SMTC window configuration in NTN

4. UE along with the network in NTN should also have the same understanding of the timing, including the timing for measurement gap, to avoid any un-synchronized scheduling between UE and the network, just like the way we have in TN

The moving nature of satellites impacts the SMTC and measurement gap timing both from UE and from the network perspective. There is a need to update and synchronize the timing understanding between UE and the network.
This contribution discusses adjusting the timing for SMTC and measurement gap configuration to avoid un-synchronization between UE and the network.
2. Discussion
2.1
Update the timing for SMTC and measurement configuration 
It has been agreed in RAN2 that UE and the network should have the same understanding of the timing to avoid un-synchronized scheduling between UE and the network [1]. However, the moving nature of satellites results in different propagation delays of different cells perceived by the UE, as discussed in [2].
The network may not be able to obtain the exact service link propagation delay without knowing the accurate UE location information according to RAN2 assumption. On the other hand, UE could not estimate the feeder link delay without knowing the gateway/gNB location information. Accordingly, it is not feasible to assume that by implementation the network and the UE would have the same understanding of the timing of each other. 
Observation 1: It is not feasible to rely on implementation of UE and the network to achieve the same understanding of the timing for SMTC and measurement gap configuration.
Hence, message exchanges between UE and the network to request and confirm the timing adjustment is necessary
Observation 2: Message exchanges between UE and the network to request and confirm the timing adjustment is necessary.
· Network controlled v.s. UE controlled timing adjustment
In the case the timing adjustment is controlled by the network, the network may configure SMTC and measurement gap with considering the ephemeris information of the satellites associated with the neighbour cells. When the network determined a timing offset of measurement gap is needed for a connected UE, the network should notify the UE to adjust the timing.

Observation 3: The network can determine timing adjustment based on the ephemeris information of the satellites associated with neighbour cells. 

If it is UE controlled timing adjustment, UE should be capable of estimating the satellite moving close or away based on ephemeris information. However, without knowing the feeder link delays associated with the neighbour cells, a UE could not determine the accurate timing difference that need to be adjusted. When a neighbour cell configured for measurement is not detected by the UE, the UE would not be able to determine whether it was signaling quality issue (e.g., blockage) or simply because the neighbour cell is not visible to UE during the time the UE performing cell detection.

Observation 4: UE could not determine the cause when a configured measurement object is not detected.

Based on the observations, it is proposed that RAN2 support network controlled timing adjustment for SMTC and measurement gap configuration.

Proposal 1: It is proposed that RAN2 support network controlled timing adjustment for SMTC and measurement gap configuration.

2.2
Signalling overhead 
To synchronize the timing for SMTC and measurement gaps, message exchanges between UE and the network to confirm the timing adjustment is necessary.
The request and confirmation for timing adjustment could be conveyed by RRC message, by MAC CE, or by physical layer signaling.

Relying on RRC messages to adjust the timing has the flexibility of adjusting multiple SMTC and/or measurement gaps at a time, also allowing the network to modify the configuration dynamically. As a tradeoff the RRC messages should invoke security protection that require integrity and cyphering processing effort. 

Observation 5: Request and confirm the adjustment of timing by RRC messages would require security procedure that would involve more processing effort than MAC and PHY signaling.

For connected UE, using MAC CE or physical layer signaling for notifying the timing adjustment could reduce the impact of signaling overhead. Also the network could perform stepwise adjustment by using a pre-configured value that is to be added on or reduced from the current timing for SMTC and measurement gaps.

Observation 6: The request and confirmation of timing adjustment could be signaled by MAC CE or PDCCH order to reduce the impact of signaling overhead.

For the benefit of less impact of signaling overhead and processing efforts, it is proposed that MAC CE or PDCCH order could be adopted for conveying the request and the confirmation of timing adjustment for measurement gaps and SMTC.
Proposal 2: It is proposed to use MAC CE or PDCCH order to transmit requesting and confirmation of timing adjustment for measurement gap and SMTC could be signaled by MAC CE or PDCCH order.
3. Conclusion

Based on the discussion, the observations are:
Observation 1: It is not feasible to rely on implementation of UE and the network to achieve the same understanding of the timing for SMTC and measurement gap configuration.
Observation 2: Message exchanges between UE and the network to request and confirm the timing adjustment is necessary.
Observation 3: The network can determine timing adjustment based on the ephemeris information of the satellites associated with neighbour cells.
Observation 4: UE could not determine the cause when a configured measurement object is not detected.
Observation 5: Request and confirm the adjustment of timing by RRC signaling would require security procedure that would involve more processing effort than MAC and PHY signaling.
Observation 6: The request and confirmation of timing adjustment for could be signaled by MAC CE or PDCCH order to reduce the impact of signaling overhead.

And the proposals include:
Proposal 1: It is proposed that RAN2 support network controlled timing adjustment for SMTC and measurement gap configuration.
Proposal 2: It is proposed to use MAC CE or PDCCH order to transmit requesting and confirmation of timing adjustment for measurement gap and SMTC could be signaled by MAC CE or PDCCH order.
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