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Introduction
In this contribution, we discuss enhancements for SMTC window and measurement gap for NTN cell based on RAN2’s agreements and discussions so far.
Discussion
In the last meeting, RAN2 agreed that the maximum number of SMTC in on measurement object is 4. Before that, it was also agreed that the multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration.
	Agreements - via email (from offline [106]@113bis)

-
The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.

Agreements via email - from offline 112@115:

1.
The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.


We have 3 types of SMTCs in MeasObjectNR, i.e. smtc1, smtc2 and smtc3list. The smtc2 supports only longer periodicity than smtc1, and smtc3 can be used only for IAB-MT, so smtc2 and smtc3 are not suitable for this purpose. Therefore, from previous two agreements we can derive a stage 3-level agreement that a smtc1 can include up to 4 offsets.
Proposal 1
A smtc1 can include up to 4 periodicityAndOffset.
Regarding the UE assistance information, RAN2 agreed that UE report assistance information to assist network in calculating the offset, but the detailed is FFS. 
	3.
In NTN, it is necessary of the UE to report assistant information to the NW (which can be configured by NW or upon NW’s request) to assist NW calculating the offset for SMTC/GAP configurations. FFS the detailed information.


The SMTC offset is configured with periodicity in millisecond. Therefore, if the propagation delay is measured and reported by UE, the granularity of the propagation delay to be reported should be millisecond.
Proposal 2
The granularity of the propagation delay to be reported is millisecond.
The propagation delay between UE and NTN cell can exceed 500ms. If UE reports the measured propagation delay in millisecond as it is, 9~10bits is required for each NTN cell. However, considering that the purpose of the propagation delay reporting is to assist gNB in calculating the offset for SMTC/measurement gap, the full propagation delay doesn’t need to be reported. For example, if the periodicity is 5ms, the offset can be set to 0~4. If the propagation delay of cell A and B are 7ms and 12ms, respectively, then the two cells can be measured in the same SMTC/measurement gap, because the same offset, i.e. 2ms, can be used for both cells. The assistance information NW needs to know to calculate the offset is ‘propagation delay modulo periodicity’. Therefore, we propose that UE reports ‘propagation delay modulo periodicity’, not full propagation delay.
Proposal 3
UE reports ‘(propagation delay) modulo (periodicity)’ in millisecond.
During the last meeting RAN2 discussed whether UE can use only a partial SMTC/measurement gap configured by network, but failed to reach the conclusion. We already agreed that the network can configure the proper SMTC/measurement gap based on the assistance information reported by UE. This means that the network can timely re-configure the SMTC/measurement gap. There is no need to support the deactivation for configured SMTC/measurement gap at least for this purpose.

However, in case of the measurement gap, RAN4 already agreed to support activation/deactivation for pre-configured measurement gap, and the corresponding WI is scheduled in this RAN2 meeting. Therefore, we propose to discuss the activation/deactivation of measurement gap in the WI: NR and MR-DC Measurement Gap Enhancements. 
Proposal 4
SMTC configured by network cannot be deactivated.
Proposal 5
Discuss the measurement gap activation/deactivation in WI: NR and MR-DC Measurement Gap Enhancements.

There would be an error in the propagation delay calculated by UE. When the propagation delay of an NTN cell is about 500ms, the miscalculation with 1% error (=5ms) will make the SSB burst entirely invisible within the configured measurement window. 
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Figure 1 Measurement failure due to configuration error
Even though the measurement window is precisely configured without any errors, the propagation delay can change dynamically according to the movement of UE or satellite. Therefore, it would be almost impossible that the network updates the accurate measurement window according to the continually changing propagation delay for all UEs.
If the inaccuracy needs to be considered for the measurement window configuration, UE should be able to determine whether the neighbour NTN cell is properly measured within the configured measurement window, and it should inform gNB of the measurement failure along with the information required to reconfigure the proper measurement window when the measurement failure is detected so that the gNB can update the measurement window for the UE.
Proposal 6
UE should be able to determine whether the neighbour NTN cell is properly measured within the configured measurement window.
Conclusion
Proposal 1
A smtc1 can include up to 4 periodicityAndOffset.

Proposal 2
The granularity of the propagation delay to be reported is millisecond.
Proposal 3
UE reports ‘(propagation delay) modulo (periodicity)’ in millisecond.
Proposal 4
SMTC configured by network cannot be deactivated.
Proposal 5
Discuss the measurement gap activation/deactivation in WI: NR and MR-DC Measurement Gap Enhancements.

Proposal 6
UE should be able to determine whether the neighbour NTN cell is properly measured within the configured measurement window.[image: image2.png]



Page 2

SSB burst
measurement window
Actual delay
time
UE
Estimated delay



