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1 Introduction

In 3GPP RAN1 #86 meeting, following agreements were made 

Agreements:
· NR should support at least following design targets: 
· It should allow FDD operation on a paired spectrum 

· It should allow different transmission directions in either part of a paired spectrum

· It should allow TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changing

· It should allow TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing

· FFS: It should allow support of full duplex in a forward compatible way

· Note: transmission directions include all of downlink, uplink, sidelink, and backhaul link 

· Note that additional discussion is needed about the timing to support above targets, particularly the second sub-bullet

· Note that some design targets may or may not be transparent to UE
These agreements give flexibility of having dynamic UL/DL configurations among eNodeBs on paired/unpaired spectrum. The major implication of this scenario is eNodeB-to-eNodeB and UE-to-UE interference because of misalignment of UL and DL subframes in adjacent cells. Two different scenarios related to this interference are discussed below.

2 Interference scenarios in case of flexible UL/DL

Scenario 1:

Let us consider a scenario as shown in Fig. 1 where eNodeB1 (eNB1) is performing downlink to a cell edge UE1 and at the same time the adjacent eNB2 scheduled UE2 in uplink. Here, UE2 acts as a strong interferer to UE1. 
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Fig. 1: UE-to-UE interference

Observation 1: There is a need to mitigate adjacent cell UE-to-UE interference in case of flexible UL/DL configuration.

Scenario 2:

In Fig. 2, UE2 is scheduled for uplink  by eNB2 at the same time eNB1 is performing downlink to UE1. In this case, eNB1 will act as a potential interferer to eNB2 as UE2 transmit power will be less as compared to eNB1 transmit power. The interference will be more severe in case of cell edge UEs.
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Fig. 2: eNodeB-to-eNodeB interference

Observation 2: There is a need to mitigate adjacent cell eNodeB to eNodeB interference in case of dynamic UL/DL configuration.
3 Need for forward compatible reference signal design for interference mitigation

The interference in the scenarios explained above can be alleviated effectively by providing interference measurement assistance at the receiver. This can be achieved by pilots dedicated for interference measurement both in UL and DL. LTE dedicated mode reference signal structures used in UL/DL being different makes it difficult to detect and mitigate interference from cross link. Hence, a unified reference signal structure for UL and DL is required.

Proposal 1: Introduce a unified reference signal structure in UL and DL for interference mitigation in flexible UL/DL.
The unified reference signals can be designed on the basis of CSI-RS design in DL which allows zero and/non-zero power reference signal (RS) transmission. Zero power RS gives provision to calculate interference power from the interferers and can be used in mitigating the interference. A similar design should be adopted for DMRS.
Proposal 2: Introduce zero power/ non zero power interference measurement resources in both UL and DL DMRS which can be used for effective interference measurement and mitigation.

Allocation of these reference signals should be done based upon the need for interference cancellation and should be signalled appropriately to respective receiver (eNodeB or UE). Thus, scheduling the interference measurement resources will reduce signalling overhead in case of NR.

Proposal 3: Interference measurement resources should be scheduled/signalled to reduce the overhead.

4 Conclusions

Based on the discussions above, we have the following proposals.

Proposal 1: Introduce a unified reference signal structure in UL and DL for interference mitigation in flexible UL/DL.
Proposal 2: Introduce zero power/ non zero power interference measurement resources in both UL and DL DMRS which can be used for effective interference measurement and mitigation.
Proposal 3: Interference measurement resources should be scheduled/signalled to reduce the overhead.
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