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1. Overall Description:

RAN1 would like to thank CEPT ECC PT1 for asking 3GPP WG RAN1 to provide the latest update on inter-operator synchronisation-related work such as status, plans, technical feasibility, deployment scenarios and performance impact particularly focusing on NR-NR semi-synchronised operation.
RAN1 would like to inform CEPT ECC PT1 of the amount of support in Release 15 NR specifications for the unsynchronized or semi-synchronized operations described in the Draft ECC report 281.
In the following, synchronization between two networks or two base stations means the same beginning of the frame and the alignment of transmission directions (DL, UL), as in the definitions from CEPT ECC PT1. 

It is RAN1 understanding that there is no coexistence issue with synchronized operation of multiple TDD networks on adjacent channels.
Unsynchronized or semi-synchronized NR operation may occur in the context of two scenarios:

· Operators choose to use semi-statically configured DL/UL partitioning but use different DL/UL patterns

· One or more operators choose to use dynamic DL/UL partitioning

The air-interface specifications developed by RAN1 support the broadcast of information about slot formats, wherein time periods are classified as DL, UL, or ‘undefined’. The air-interface mandates that time periods indicated as DL or UL can only be used in the indicated duplex direction. Rel-15 NR RAN1 specifications also support dynamically signalling DL and UL transmission directions , including signalling that informs the UEs that the transmission direction is undefined in certain symbols.
However, no interference mitigation technique is defined in Rel-15 for handling BS-to-BS interference and UE-to-UE interference within the same network or across networks operating in adjacent frequencies. In Rel-14 NR SI and Rel-15 NR WI, RAN1 has not studied the performance and the coexistence of semi-synchronized operation and unsynchronized operation of inter-operator TDD networks on adjacent channels. Therefore, RAN1 has not developed specific interference mitigation techniques in support of unsynchronized or semi-synchronized NR operation.
3GPP in the past has studied inter-operator coexistence for LTE TDD on adjacent channels [1, 2]. It was concluded that interference mitigation schemes are essential for inter-operator coexistence on adjacent channels. But those studies have not reached conclusions to recommend the necessary interference mitigation techniques for macro networks where DL and UL transmission directions are not aligned between macro cells operating in the same or in adjacent frequencies, and therefore such necessary interference mitigation techniques have not been specified so far in 3GPP.
A list of references to the past relevant 3GPP studies where such conclusions can be found is provided in appendix. Those reference also provide valuable descriptions of the deployment scenarios that were studied and the performance evaluations conducted in 3GPP.
2. Actions:

To CEPT ECC PT1
ACTION: RAN1 would like CEPT ECC PT1 to take the above information into consideration for timely progress of the work in ECC PT1 to allow NR deployments in 3400-3800 MHz.
3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #94



 20th – 24th Aug 2018
Gothenburg, Sweden.
TSG-RAN WG1 Meeting #94bis
8th – 12th Oct 2018
Chengdu (TBC), China.
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