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Introduction
During RAN#83, TR 38.828 capturing the RAN4 co-existence study for CLI was approved. This TP proposes to include in the TR some background information on the types of inter-operator interference that exist when dynamic TDD (including CLI) is operated. This information is useful because it is possible that not all readers of the TR may be familiar with co-existence issues and so a concise presentation of the interference mechanisms may assist the reader.
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1. 4	Background
1. Dynamic TDD adjacent channel interference scenarios
4.2.1	General
This section provides a description of the interference scenarios that occur between different TDD networks within the same operating band. Section 4.2.2 describes interference scenarios that occur during periods of time in which both networks transmit DL or both UL. These interference scenarios occur in both synchronized and unsynchronized networks. Section 4.2.3 describes additional interference scenarios that arise in unsynchronized networks when one network is transmitting downlink whilst another transmits uplink.
0. Interference scenarios that occur for both synchronized and unsynchronized TDD (including CLI)
In synchronized TDD networks, there are two aspects of co-existence; DL-DL and UL-UL. For DL-DL co-existence, UEs in a victim network are impacted by nearby BS from an aggressor network during DL subframes.
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Figure 4.2.2-1: DL-DL inter-operator interference scenario

The impact of the aggressor BS may be twofold; adjacent channel leakage from the aggressor BS may raise the interference floor at the victim UE. Alternatively, the wanted power from the aggressor BS may leak into the wanted carrier due to the UE adjacent channel selectivity. Thus, BS ACLR and UE ACS are the key RF parameters relating to DL-DL co-existence.
UL-UL co-existence refers to degradation of a BS receiver due to the impact of nearby aggressor network UEs during UL subframes. 
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Figure 4.2.2-2: UL-UL inter-operator interference scenario

The impact of the UEs may be twofold; adjacent channel leakage from the aggressor UEs may degrade the BS interference floor. Alternatively, the wanted power from aggressor UEs may leak into the BS receive carrier due to the adjacent channel selectivity of the BS. Thus, UE ACLR and BS ACS are the key RF parameters relating to UL-UL coexistence.
When operating dynamic TDD or CLI, BS to UE and UE to BS interference of this type can occur during subframes that are aligned in the same direction for both operators.
0. Additional interference scenarios that occur for unsynchronized TDD (including dynamic TDD and CLI)
Dynamic TDD in at least one network implies additional scenarios for adjacent channel interference. When both networks transmit in the same direction, then the DL-DL and UL-UL scenarios described in section 4.2.2 still occur. However, there will be additional instances of DL (aggressor) – UL (victim) and UL (aggressor) – DL (victim).
CLI techniques may be used within an individual network to avoid interference due to dynamic TDD. However, between adjacent frequency networks, it must be assumed that the interference is not coordinated and hence the interference is only mitigated by suppression of adjacent channel and interference and receiver selectivity (ACLR/ACS).
In the DL (aggressor) – UL (victim) scenario, an aggressor BS is transmitting whilst BS in a receiver network are receiving. 
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Figure 4.2.3-1: DL-UL adjacent channel interference scenario

For co-located BS, the interference from the aggressor will cause blocking, as described in section 4.3. For non-co-located BS, the extent of degradation will depend on the inter-site distance and the antenna gains of the two BS. 
In the UL (aggressor) – DL (victim) scenario, an aggressor UE is transmitting whilst close to a victim UE.
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Figure 4.2.3-2: UL-DL adjacent channel interference scenario

The statistical co-existence will depend on UE TX power, separation, traffic etc. and needs to be explored with system simulation. 
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