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Introduction
During the last RAN3 meeting a discussion has been taken on the topic of exchanging information between eNBs and gNBs concerning the timing of SFN0 start. 
The problem discussed applies to both LTE and NR. The reasons are the following:

· Knowing the SFN0 timing of neighbour NR cells is needed for an LTE node because of two reasons

· In NR the periodicity of reference signals may vary substantially.  SSBs may be signalled with a period of 5ms, 10ms, 20ms, 40ms, 80ms or 160ms. In order for a UE connected to an LTE node to correctly measure a neighbour NR cell’s SSB, the LTE node would need to know the SSB period and the SFN0 offset for the NR cell to measure
· It is possible for an LTE node to use short measurement gaps of 3ms (see TS38.133, section 9.1.2). With that, even if neighbour cell’s SSBs are signalled every 5 ms, it would not be possible for an eNB to configure measurement gaps correctly unless the exact SFN0 start time of the neighbour NR cell is known

· Knowing the SFN0 timing of neighbour LTE cells is needed for an NR node because short measurement gaps (3ms) can be configured for a UE served in NR.  Hence, measurement gaps may not be configured correctly in NR, unless the exact SFN0 start time of neighbour LTE cells is known by a gNB
Conclusion 1: Per neighbour cell knowledge of the SFN0 start time with respect to an initialisation time reference is needed for NR nodes and for LTE nodes.  A single solution should be selected for both LTE and NR cases.
In this paper solutions for signalling of SFN0 start timing are discussed and proposed.
Discussion
In order to define a start time for a system frame number, it is necessary to first identify an absolute initialisation time with respect to which the start time is calculated. 
In this respect, TS38.401 already provides specifications defining what initialisation time should be commonly followed. TS38.401 cites the following:
Unless otherwise mutually agreed by the operators of the cells in non isolated networks and/or unless different SFN initialization offsettings do not affect operators’ networks in the same area, the common SFN initialization time should be 1980-01-06T00:00:19 International Atomic Time (TAI).
It is therefore obvious that a common initialisation time with respect to which the SFN0 start can be defined can be chosen as 1980-01-06T00:00:19 International Atomic Time (TAI)

Proposal 1: It is proposed to define the SFN0 start time with respect to the common initialisation time as 1980-01-06T00:00:19 International Atomic Time (TAI). This maintains alignment with the specifications in TS38.401.

Once an initialisation time has been fixed, a simple solution consists of signalling, per cell, the offset of the SFN0 start time with respect to the initialisation time to neighbour nodes. This may occur via X2 or Xn and it may be part of the served cell information. In order to have good accuracy, it is proposed to signal the SFN0 time offset in nanoseconds.

Proposal 2: It is proposed to signal as part of the served cell information, over the X2 and Xn interfaces, the SFN0 time offset with nanoseconds granularity and with respect to the initiation time  1980-01-06T00:00:19 International Atomic Time (TAI) 

Finally, during discussinos at the last RAN3 meeting it was mentioned that another option could be introduced to derive the SFN0 offset time. Such option would be to signal the SFTD measurements reported by UEs that support such measurement feature. 
However, it should be noted that the use of SFTD measurements is subject to whether UEs support the SFTD feature and whether such UEs are available to report SFTD measurements to a given RAN node. Given the importance of knowing the SFN0 start time of a neighbour cell, it appears unfeasible to leave signalling of such information dependent on the availability of UEs that can report SFTD measurements. 
The following is therefore proposed:
Proposal 3: it is proposed that SFTD measurement results are not signalled over the X2/Xn interface 
Conclusions
In this paper the problem of knowing the SFN0 start time of neighbouring cells has been discussed. The paper explained the nature of the issue and proposed a solution that addresses the issue. The following conclusions and proposals were achieved:
 Conclusion 1: Knowledge of the SFN0 start time with respect to an absolute time reference is needed for NR cells and for LTE cells.  A single solution should be selected for both LTE and NR cases.
Proposal 1: It is proposed to define the SFN0 start time with respect to the common initialisation time as 1980-01-06T00:00:19 International Atomic Time (TAI). This maintains alignment with the specifications in TS38.401.
Proposal 2: It is proposed to signal as part of the served cell information, over the X2 and Xn interfaces, the SFN0 time offset with nanoseconds granularity and with respect to the initiation time  1980-01-06T00:00:19 International Atomic Time (TAI) 
Proposal 3: it is proposed that SFTD measurement results are not signalled over the X2/Xn interface 
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