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1 Introduction
So far cell phase synchronization requirement has been discussed in RAN4 and 3us was tentatively agreed. However, one company had a proposal to tighten this number [1]. In this contribution, we present our views on this topic.
2 [bookmark: _GoBack]Discussion
In practical LTE network, 3us has already been considered as cell phase synchronization accuracy specified in section 7.4 of TS36.133. In our understanding, this value is derived from the maximum allowed timing difference between two eNBs, i.e., it is assumed that one eNB has +1.5us timing error and the other has -1.5us timing error compared with the common synchronization source in worst case. Since the synchronization mechanism in existing LTE eNBs would be reused for EN-DC, LTE eNBs would have maximum 1.5us timing error from the synchronization source even if cell phase synchronization accuracy requirement is tightened for NR.

Observation 1: Since synchronization mechanism in existing LTE eNBs would be reused for EN-DC, LTE eNBs would have maximum 1.5us timing error from the synchronization source even if cell phase synchronization accuracy requirement is tightened for NR.

In [1], it is proposed that cell phase synchronization accuracy for FR2 is tightened. However, even if cell phase synchronization accuracy requirement is tightened for FR2 only, practical base station in which both LTE (or NR FR1) and NR FR2 are installed would have a single synchronization mechanism such as GPS or PTP for both LTE/NR and FR1/FR2. In such case, cell phase synchronization accuracy would be the same between LTE/FR1 and FR2.

Observation 2: Cell phase synchronization accuracy would be the same between LTE/FR1 and FR2 when both LTE (or FR1) and FR2 are operated in the same base station.

In addition, time alignment error requirements were discussed in BS RF session at the last RAN4 meeting. According to agreements, this requirement for intra-band non-contiguous carrier aggregation and inter-band carrier aggregation was agreed as 3us [2][3]. Although the purpose of this requirement is to ensure performance of carrier aggregation, Dual connectivity would also be the same in terms of the BS capability on synchronization.

Observation 3: Time alignment error requirements were discussed in BS RF session at the last meeting. According to agreements, this requirement for intra-band non-contiguous carrier aggregation and inter-band carrier aggregation was agreed as 3us.

Based on above observations, cell phase synchronization accuracy requirement should be kept as 3us regardless of frequency band.

Proposal 1: Cell phase synchronization accuracy requirement should be defined as 3us regardless of frequency band.
3 Conclusion
In this contribution, we provided our view on cell phase synchronization accuracy requirement. Our observations and proposals are as follows:
Observation 1: Since most of the existing LTE eNBs would be reused for EN-DC, LTE eNBs would have maximum 1.5us timing difference in absolute value even if cell phase synchronization accuracy requirement is tightened for EN-DC.

Observation 2: Cell phase synchronization accuracy would be the same between LTE/FR1 and FR2 when both LTE (or FR1) and FR2 are installed in one NR gNB.

Observation 3: Time alignment error requirements were discussed in last BS RF session. According to agreements, this requirement for intra-band on-contiguous carrier aggregation and inter-band carrier aggregation was agreed as 3us.

Proposal 1: Considered existing LTE eNBs and time alignment error requirments, keep cell phase synchronization accuracy as 3us regardless of frequency band.
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