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Network synchronization needs for TDD networks have been studied by Q13/15 and related requirements and solutions have been addressed in various ITU-T Recommendations (e.g., G.8271). Recent discussions focused on the need to mitigate the interference between TDD networks operated by different network operators in adjacent frequency bands (without frequency guard bands).
3GPP TS 38.401 currently specifies the following in section 9.1:
“
[bookmark: _Toc5612640]9.1	gNB Synchronization
The gNB shall support a logical synchronization port for phase-, time- and/or frequency synchronization.
Logical synchronization port for phase- and time-synchronization shall provide:
1)	accuracy that allows to meet the gNB requirements on maximum relative phase difference for all gNBs in synchronized TDD-unicast area;
2)	continuous time without leap seconds traceable to common time reference for all gNBs in synchronized TDD-unicast area.
A logical synchronization port for phase- and time-synchronization may also be provided for e.g., all gNBs in FDD time domain inter-cell interference coordination synchronization area.
Furthermore, common SFN initialization time shall be provided for all gNBs in synchronized TDD-unicast area.
Based on this information, the gNB may derive the SFN according to the following formula:

	,
where:
time	time adjusted by the common SFN initialization time, in units of 10 ms to match the length of radio frame and accuracy accordingly;
period(SFN)	SFN period.

”

In this respect there have been questions within Q13/15 whether additional requirements could be added in Clause 9.1 (see in particular text highlighted in yellow above) to mitigate the effect of potential interferences. 
One possibility is to make it explicit that the time reference must be traceable to a specific common recognized time standard source. 
In this case UTC might be a good candidate as per Recommendation ITU-R TF.460 all standard-frequency and time-signal emissions should conform to the Coordinated Universal Time (UTC). Note: given the 3GPP requirement for a “continuous time without leap seconds”, the actual implementation in this case could make use of the content of the UTC information that is being distributed and that is not impacted by leap seconds, e.g., GPS time in the case where the time reference is carried by a GPS signal.   

We thank you for your assistance on this matter and look forward to fruitful cooperation.

Actions
Please provide comment on the above suggestion to add further details and requirements into section 9.1 of 3GPP TS 38.401 concerning the common time reference so that interference between operators can be mitigated.

References: 
1) ITU-R TF.535-2, Use of the term UTC, https://www.itu.int/rec/R-REC-TF.535-2-199802-I/en 
2) ITU-R TF.460, Standard-frequency and time-signal emissions, https://www.itu.int/rec/R-REC-TF.460-6-200202-I/en  
3) 3GPP TS 38.401, NG-RAN; Architecture description
4) ITU-T G.8271, Time and phase synchronization aspects of telecommunication networks, https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=13383 
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