3GPP TSG-RAN Meeting #80


RP-181389
San Diego, USA, June 11 - 14, 2018
Title:
LS reply on Coexistence of NR-NR and NR-LTE networks with synchronised, unsynchronised and semi-synchronised operation in 3400-3800 MHz
Response to:
RP-180632 from CEPT ECC PT1
Release:
Rel-15
Work Item:
NR_newRAT
Source:
3GPP TSG RAN
To:
CEPT ECC PT
Cc:
RAN WG1, RAN WG4
Contact Person:


Name:
David Mazzarese
Tel. Number:


E-mail Address:
david.mazzarese@huawei.com
Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 


Attachments:


1. Overall Description:

TSG RAN would like to thank ECC PT1 for their LS titled “Coexistence of NR-NR and NR-LTE networks with synchronised, unsynchronised and semi-synchronised operation in 3400-3800 MHz” in [RP-180632].

In the LS, ECC PT1 asked the following:

“ECC PT1 would like to ask 3GPP WG RAN1 and WG RAN4 to provide their 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.”

TSG RAN would like to provide the following feedback to PT1, as received from RAN WG1 and RAN WG4.

The NR core RF requirements in Release 15 where derived with the assumption of synchronized operation between two TDD systems. This follows the same approach adopted during LTE requirements specification. 

During the course of Rel-14 NR SI and Rel-15 NR WI, RAN4 has not studied the NR RF requirements that can be applied for unsynchronised or semi-synchronised operation between two TDD systems on adjacent channels, where simultaneous uplink and downlink transmissions occur. However, RAN4 specifications allows the possibility to support unsynchronised or semi-synchronised operation across adjacent channels and/or operators, e.g. when either the two TDD systems are sufficiently isolated or some interference mitigation schemes are deployed. Furthermore, NR has the design flexibility to operate with full bandwidth in some time instances and narrower bandwidth in other time instances. Therefore, this may allow non-aligned transmissions to be operated instantaneously with a narrower bandwidth to provide isolation in frequency from adjacent channels. This type of operation has some restriction however, and will lead to spectrum efficiency impacts during those non-aligned transmissions.

RAN1 provided feedback on 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 slot and the alignment of transmission directions (DL, UL), as in the definitions from CEPT ECC PT1. 

RAN1 has taken a general approach when specifying NR, enabling support for synchronized, semi- and unsynchronized deployment. It is RAN1 understanding that there is no coexistence issue due to adjacent channel interference among TDD networks in case of 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 that each slot can be dynamically scheduled to transmit on either uplink or downlink, or the slot could include both a DL part and an UL part. Slots (and symbols within a slot) can be semi-statically configured to be UL or DL or an ‘undefined’ state that can be dynamically allocated to UL or DL. In the presence of the semi-static configuration, the dynamic allocation applies only to the ‘undefined’ part, while the slots and symbols indicated as DL or UL can only be used in the indicated duplex direction. 

The air-interface specifications developed by RAN1 allow adjusting the bandwidth occupied by the modulated waveform (note that LTE is not capable of this since there are always-on wideband common reference signals in LTE). More specifically, NR can adapt by scheduling the DL and UL bandwidths occupied by physical channels and signals, and those bandwidths can be different in different symbols and between DL and UL.

RAN1 will not determine what would be the exact conditions for NR to allow synchronized, unsynchronised and semi-synchronised operation. The current available tools that RAN1 sees to mitigate BS-BS and UE-UE interference are sufficient guardbands, sufficient geographical separation, sufficient physical isolation (such as outdoor to indoor propagation isolation), or applicable transmission power.
3GPP in the past has studied inter-operator coexistence for LTE TDD on adjacent channels [1, 2]. The study in [1] concluded that significant BS-BS co-existence challenges have been observed to apply different TDD UL-DL configurations in different cells without any interference mitigation mechanisms for scenario 7, which represents inter-operator coexistence on adjacent channels in macro networks. It was also noted that in macro-macro coexistence (scenario 7 in [1]), only the uplink exhibited degradation. There was no study in [1] or conclusion on the coexistence feasibility with interference mitigation mechanisms for scenario 7. The study in [1] was completed at RAN#56 (June 2012), and did not include other techniques specified subsequently, e.g., AAS. There has been no further studies on coexistence feasibility of inter-operator macro cell deployments with unsynchronized or semi-synchronized operation on adjacent channels and using the techniques specified since June 2012, e.g., AAS.

When LTE is present and used in the same band as NR then, depending on the scenario such as large cell vs. small cell deployments or geographical separation, sufficient physical isolation, restrictions on the transmission directions may be necessary between the LTE and NR carriers to avoid the use of fixed guardbands. Likewise, similar restrictions on the transmission directions of NR macro cells would be necessary between neighbor NR networks in adjacent frequencies, although the constraints in terms of DL and UL patterns might be different than for coexistence with LTE.

However, RAN1 believes that such restrictions on the transmission directions are only required for certain types of deployments such as macro cells, and may be relaxed in more deployments with appropriate cross-link interference mitigation techniques. RAN1 believes that enabling NR deployments in the above three types of operation (either in earlier or later deployments) is important for achieving the full potential of NR TDD in areas/scenarios where sufficient conditions are met to mitigate NR BS-BS and NR UE-UE interference.
TSG RAN has approved a Release 16 work item [3] on cross-link interference handling for NR, which is relevant to deployments where interference occurs between uplink and downlink of two networks. The target completion date of the work item is June 2019. The work item should specify cross-link interference mitigation techniques to support flexible resource adaptation. 

The detailed objectives for cross-link interference mitigation to support flexible resource adaptation for unpaired NR cells are: 

· Specify cross-link interference measurements at a UE (e.g., CLI-RSSI and/or CLI-RSRP) [RAN1, RAN4] 

· Identify when cross-link interference mitigation techniques based on such measurement(s) provide benefits with practical RF performance [RAN4]

· Specify network coordination mechanism(s) including at least exchange of intended DL/UL configuration [RAN1, RAN3]

· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]

· Target no or very minimal impact on RF requirement

2. Actions:

To CEPT ECC PT1
ACTION: 
TSG RAN 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 TSG-RAN Meetings:

TSG-RAN Meeting #81 
10th – 13th September 2018
Gold Coast, Australia
TSG-RAN Meeting #82
10th – 13th December 2018
Sorrento, Italy
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