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Introduction
It was agreed the SMTC offset and the change rate is needed to assist the UE-based SMTC adjustment in IDLE/INACTIVE, but the details are still FFS.
· SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)

In this contribution, we discuss the details on the UE-based SMTC adjustment in IDLE/INACTIVE.
Discussion
If a serving cell and a neighbour cell have different feeder link delay, the SSB transmitted by them may appear to an UE at different timing though they are on the same frequency. From an UE perspective, the propagation delay from them also may be different depending on the orbit of the cells and the UE’s location. Therefore, such delay differences between the serving cell and the neighbour cell should be compensated in determining the SMTC offset that is used to measure the neighbour cell.
The feeder link delay difference between the serving cell and the neighbour cell can be compensated by the network. For instance, if the feeder link delay of the neighbour cell is 2ms longer than that of the serving cell, then the SMTC offset, which is 2ms longer than SMTC offset for the serving cell, can be configured for the neighbour cell. Since the feeder link delay is the cell specific delay, not a UE specific delay, if such neighbour-cell-specific SMTC offset is broadcast by network, all UEs can use it and doesn’t need to consider the feeder link delay difference in adjusting the SMTC offset configured by network. 

Such a network-based compensation for the feeder link delay difference can be easily achieved by reusing the smtc4List-r17 in MeasObjectNR. Therefore, we propose to introduce smtc4List-r17 in SIB2 and SIB4 for intra-frequency and inter-frequency measurement, respectively.
Proposal 1
For compensation for the feeder link delay difference, network configures smtc4List-r17 in SIB2/4.

Proposal 2
The feeder link delay is not provided to UE.

In contrast, the propagation delay varies depending on the location of individual UE in RRC_IDLE/INACIVE, so it cannot be compensated by the network. UE should measure the propagation delay difference for each candidate cell and adjust the SMTC offset using it. Therefore, we propose followings:
Proposal 3
For compensation for the propagation delay difference, UE adjusts the SMTC offset using following formula:

Adjusted offset = (offset + propagation delay difference) mod periodicity.
Propagation delay difference = propagation delay of neighbour cell - propagation delay of serving cell.
As the feeder link delay changes in time, the neighbour-cell-specific SMTC offset also needs to be updated. It can be done using the existing system information update procedure, but RAN2 agreed to use the change rate for this purpose. The network doesn’t know how the propagation delay is changing at UE and cannot configure the exact change rate of the propagation delay difference. So the change rate RAN2 agreed should be the change rate of the feeder link delay difference. 
Considering the SMTC offset is configured in ms, the neighbour-cell-specific SMTC offset needs to be updated when the feeder link delay difference changes more than 1ms.  Therefore, if the change rate, e.g. increment the SMTC offset by 1ms every 20ms, is provided, the UE can update the neighbour-cell-specific SMTC offset by increasing/decreasing it by 1ms periodically. 
Proposal 4
UE updates the SMTC offset configured in smtc4List-r17 by increasing/decreasing it by 1ms periodically. The periodicity is provided by network as the change rate, e.g. increment/decrement by 1ms every x- milliseconds.
Since the propagation delay difference also changes depending on the movement of the UE and satellites, UE should re-adjust the SMTC offset using the up-to-date propagation-delay-difference. However, the propagation delay difference doesn’t change rapidly. The propagation delay difference between the serving cell and the neighbour cell changes 1ms when the distance between them changes 300km. If the serving and neighbour cells are moving at 8km/s, it would take at least more than 20 seconds. Therefore, no tight requirement is needed to make UE measure the propagation delay frequently, and it can be up to UE to decide when to update the SMTC offset based on the propagation delay change
Proposal 5
It is up to UE implementation to decide when to re-adjust the SMTC offset using the updated propagation delay difference.

Conclusion
Proposal 1
For compensation for feeder link delay difference, network configures smtc4List-r17 in SIB2/4.

Proposal 2
The feeder link delay is not provided to UE.

Proposal 3
For compensation for propagation delay difference, UE adjusts the SMTC offset using following formula:

Adjusted offset = (offset + propagation delay difference) mod periodicity.
Propagation delay difference = propagation delay of neighbour cell - propagation delay of serving cell.
Proposal 4
UE updates the SMTC offset configured in smtc4List-r17 by increasing/decreasing it by 1ms periodically. The periodicity is provided by network as the change rate, e.g. increment/decrement by 1ms every x- milliseconds.
Proposal 5
It is up to UE implementation to decide when to re-adjust the SMTC offset using the updated propagation delay difference.[image: image1.png]
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