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1 Introduction
The current TS 38.331 does not consider how to handle SMTC configuration upon handover. In this contribution, we discuss this issue.
2 Discussion
For SSB based measurements and CSI-RS based measurements in which associatedSSB is configured in at least one cell, SMTC needs to be configured.

According to TS 38.331 Section 5.5.2.10, SMTC timing is based on SpCell:

	5.5.2.10
Reference signal measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:


Observation 1: According to TS 38.331, SMTC timing is based on NR SpCell.

When handover is performed and SpCell is changed, it is not clear how UE deals with SMTC configured by source SpCell. After UE is synchronized with the target cell, the timing reference of measurements is target cell. Therefore, if source cell and target cell are not synchronized and UE continues to use the current SMTC configuration, the UE may miss some SS blocks to measure.
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Here comes an example. As shown in the above picture, assume the SFN of source cell is the same with that of target cell in the picture, and SMTC lasts from subframe 1 to subframe 3 based on the timing of source cell. If SMTC configuration is not updated and UE continues to assume the SMTC is from subframe 1 to subframe 3 even though the timing reference has changed to target cell, UE will not correctly detect SS blocks to measure.
Specifically, the periodicity and duration of SMTC can remain in effect, while the offset of SMTC needs to be updated due to the timing difference between source cell and target cell.
This issue also exists in case of handover from LTE to LTE. In TS 36.331, it is specified that SMTC timing is based on PCell:

	5.5.2.13
NR measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter in the MTC-SSB-NR configuration i.e., the first subframe of each SMTC occasion occurs at an SFN and subframe of the PCell meeting the following condition:


Observation 2: According to TS 36.331, SMTC timing is based on LTE PCell.
If source PCell has configured NR measurements and UE continues these measurements after handover, then SMTC timing issue should also be considered, similar to the abovementioned scenario of handover from NR to NR.
In TS 36.331, there is Chapter “5.5.6.1
Actions upon handover and re-establishment”, which specifies that UE will release measurement gaps upon handover:

	1>
release the measurement gaps, if activated;

NOTE:
If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has setup the measurement gaps.


However, currently there is no such chapter in TS 38.331 discussing measurement related UE behaviours upon handover. Similar to measurement gaps, SMTC configuration should also be considered, which is lost in both TS 38.331 and TS 36.331.
Observation 3: SMTC related UE behaviours upon handover are not captured in TS 38.331 nor TS 36.331.
Based on the above discussion, RAN2 should consider how to deal with SMTC configuration when performing handover.
Proposal 1: RAN2 is suggested to consider how to deal with SMTC configuration when performing handover.
3 Conclusion

In this document, we make the following proposal:
Observation 1: According to TS 38.331, SMTC timing is based on NR SpCell.

Observation 2: According to TS 36.331, SMTC timing is based on LTE PCell.
Observation 3: SMTC related UE behaviours upon handover are not captured in TS 38.331 nor TS 36.331.
Proposal 1: RAN2 is suggested to consider how to deal with SMTC configuration when performing handover.
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