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Introduction
In the current NG RAN specifications an NR cell is characterised by a number of configuration parameters, contained in the Served Cell Information IE, see e.g. TS 38.473, TS 38.423. 
Amongst such information, there is a number of configuration parameters related with the periodicity and offset of SSB signals. This information is included in the Measurement Timing Configuration IE, which is encoded as an OCTET STRING in F1AP/XnAP/X2AP and that mirrors the MeasurementTimingConfiguration inter-node message defined in TS 38.331. 
The MeasurementTimingConfiguration IE defined in TS38.331 contains he SSB-MTC IE, which is defined in TS 38.331 as follows:

ssb-MeasurementTimingConfiguration
Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served Cell Information NR", the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information", the timing is based on the cell indicated in the "Served Cell Information NR" with which the "NR Neighbour Information" is provided. See TS 36.423, TS 38.423 and TS 38.473.

Observation 1: The SMTC is signalled between RAN nodes for the purpose of enabling neighbouring nodes to correctly schedule measurements on the SSBs of cells the SMTC refers to
A node, e.g. gNB1, serving a cell with a given SMTC, e.g. Cell1, might have configured a certain SFN offset for that cell. Such offset may imply that the SFN of Cell1 is not time aligned with the same SFN of a cell served by a different node, e.g. Cell2 served by gNB2.
With this condition, even if gNB1 and gNB2 are time synchronised, it is not possible for gNB2 to read the SMTC of Cell1 (signalled over Xn) and to schedule UE measurements allowing the UE to correctly detect the SSB of Cell1.
This is presented in the figure below:


Figure 1: example of neighbour cell with different SFN offsets
Observation 2: neighbouring cells may be configured with different SFN offsets, i.e. neighbouring cells SFNs may not be time aligned
This paper discusses how to solve the issue of correctly finding and measuring SSBs of cells with an SFN offset with respect to a serving cell.
Discussion
In light of what discussed above it is evident that the existing information provided between neighbour nodes as part of the Served Cell Information IE is not sufficient to allow a node to correctly configure measurements on a neighbour cell. This is due to the possibility of non-aligned SFNs.
Conclusion 1: If neighbour RAN nodes have non time aligned SFNs, it is not possible to efficiently configure neighbour cell measurements based on received SMTC information
The straightforward solution to this issue is to enable nodes to signal between each other, on a cell basis, the configured time offset between the SFN and a common time reference. 
Different absolute time references are available, one of which is based on GPS and is called GPS EPOCH. The GPS EPOCH is a fixed point in time from which one can count time offsets and is anchored to the following date: 1980-01-06 T00:00:19 International Atomic Time (TAI).
In order to solve the problem of how to correctly configure neighbour cell measurements by using neighbour SMTC information, one possible solution could be to allow nodes to signal the distance in time (e.g. in ms) of SFN0 from a reference time such as GPS EPOCH or any equivalent time reference.
It should be noted that this solution does not require to have a synchronisation source at the node calculating the offset. The only need would be to be able to calculate the SFN offset with the absolute time reference. The latter can be done in various ways.
Conclusion 2: By calculating the time offset between SFN0 of a cell to an absolute time reference and by allowing neighbour nodes to signal such value on a per cell basis, it is possible to use SMTC information for efficient neighbour cell measurement configuration
It is therefore proposed that RAN3 introduces a new piece of information as part of the served and neighbour NR cell information, over RAN interfaces such as the F1, X2 and Xn, indicating the time offset between SFN0 and a common time reference.

Proposal: RAN3 to add to the NR Served Cell Information IE and Neighbour Cell Information IE exchanged a new piece of information specifying the time offset between a common time reference and the SFN0 of the cell
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
In this paper a basic issue potentially affecting inter cell UE measurements has been brought to light. The paper highlights how, in scenarios where neighbour cells have different SFN offsets, the served cell information currently signalled over common interfaces is not sufficient to allow correct configuration of UE measurement on target cells.
To resolve this issue the paper proposes a solution where the time offset between SFN0 and a common time reference is signalled as part of the served cell information. 
The following was stated in the paper:
Observation 1: The SMTC is signalled between RAN nodes and it can be used by neighbouring nodes to correctly schedule measurements on the SSBs of cells the SMTC refers to
Observation 2: neighbouring cells may be configured with different SFN offsets, i.r. neighbouring cells SFNs may not be time aligned
Conclusion 1: If neighbour RAN nodes have non time aligned SFNs, it is not possible to efficiently configure neighbour cell measurements based on received SMTC information
Conclusion 2: By calculating the time offset between SFN0 of a cell to an absolute time reference and by allowing neighbour nodes to signal such value on a per cell basis, it is possible to use SMTC information for efficient neighbour cell measurement configuration
Proposal: RAN3 to add to the NR Served Cell Information IE and Neighbour Cell Information IE exchanged a new piece of information specifying the time offset between a common time reference and the SFN0 of the cell

CRs mirroring the proposal above is presented in [1], [2], [3]
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