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Introduction
The study item of study on evolution of NR duplex operation was approved in RAN#94-e meeting [1]. One of the detailed objectives was for RAN4 to study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation. In RAN1#109-e, there were also some agreements and questions on adjacent channel co-existence [2]. In this contribution, we provide our initial considerations on adjacent channel co-existence for full duplex.
Discussion
Adjacent RF metrics such as ACLR and ACS are the two critical parameters for the adjacent channel co-existence study. They are both frequency flat model, defined in channel bandwidth level. With ACLR and ACS, we can derive the ACIR, the adjacent channel interference ratio. By comparing the throughput with/without considering the ACI, we can get the throughput loss at the victim system. It can be concluded whether or not the aggressor and victim system can co-exist based on the throughput loss criteria. From our perspective, the co-existence methodology developed in TR 38.803 can still apply for full duplex system and the legacy system in general. However, we may need re-evaluate ACIR considering the adjacent channel CLI is subband level for SBFD system.
gNB-gNB adjacent channel co-existence
[bookmark: _Hlk111048767][bookmark: OLE_LINK7]In figure 1, it shows the gNB-gNB adjacent channel CLI co-existence. The legacy gNB operates as the aggressor in the whole BS channel bandwidth. The full duplex gNB operates in the adjacent channel, with SBFD configuration as DL +UL+DL. The interference from aggressor BS to victim BS can be twofold. The adjacent channel leakage from the legacy BS can be modelled by ACLR, which is a frequency flat model. On the other hand, the signal power from the aggressor can fall into the adjacent SBFD channel due to ACS. The interference from legacy to SBFD BS can entirely follow current BS ACLR/ACS model.
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                  Figure 1. gNB-gNB adjacent channel CLI co-existence
[bookmark: _Hlk111049158]Observation 1. For the gNB-gNB adjacent channel CLI co-existence, the interference from legacy BS can follow current ACLR/ACS model.
[bookmark: _Hlk111048504][bookmark: _Hlk110765862][bookmark: _Hlk111048530]In Figure 2, it illustrates gNB-gNB adjacent channel co-existence scenario. The aggressor BS operates in the SBFD channel, with DL+UL+DL SBFD configuration. The victim BS operates in the adjacent channel. The interference from aggressor BS to victim BS can be twofold. The adjacent channel leakage, due to the Tx nonlinearity of the aggressor BS, can fall into the wanted channel of the victim BS. On the other hand, the signal power from the aggressor may fall into the adjacent SBFD channel due to ACS. The BS ACLR and ACS can be critical in the gNB-gNB adjacent channel CLI.DL 
[bookmark: _Hlk110761097][bookmark: _Hlk110761098]DL 
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[bookmark: _Hlk110765471]Figure 2. gNB-gNB adjacent channel co-existence
For the aggressor BS with SBFD configuration, the whole channel consists of DL subbands and UL subbands. For the adjacent carrier leakage, its main contributor comes from the RF transmission in the DL subbands. In Figure 1, the example shows a typical DL+UL +DL configuration, the adjacent channel leakage comes from the rightmost DL subband. The leakage from the leftmost DL subband, falls the adjacent subband within the SBFD channel, not in the adjacent channel. It can be observed that the adjacent carrier leakage is dependent on the SBFD configuration.
[bookmark: _Hlk110766436]Observation 2: For SBFD channel, the adjacent channel leakage depends on the SBFD configuration.
[bookmark: _Hlk110764677]For the Rx side in victim BS, the adjacent channel selectivity can attenuate the transmitted power in the DL subbands within the SBFD channel. The aggressor BS will not generate interference in the UL subbands. Thus, the interference due to ACS is also dependent on the SBFD configuration.
[bookmark: _Hlk110766469]Observation 3. The interference due to ACS is also dependent on the SBFD configuration.
Proposal 1: RAN4 decides SBFD configuration in the adjacent channel co-existence study.
[bookmark: _Hlk111052814]In gNB-gNB adjacent channel co-existence scenario, another issue to be addressed is the power configuration for full duplex BS, as shown in Figure 3. For legacy BS, it can transmit at its maximum power (e.g. 43dBm) in the whole channel bandwidth. For gNB supporting SBFD configuration (e.g. DL+UL+DL), if it transmits at DL subbands with its maximum power, the PSD for total DL transmission could boost. In this manner, PSD boosting is expected for full duplex BS. It is suggested to clarify whether this PSD boosting can be an issue and the power assumption at each DL subband for BS supporting SBFD.
[bookmark: _Hlk111055364]Observation 4: For gNB supporting SBFD configuration (e.g. DL+UL+DL), if it transmits at DL subbands with its maximum power, the PSD for total DL transmission could boost. 
Proposal 2: RAN4 to discuss the power assumption at DL subbands for gNB supporting SBFD configuration.



Figure 3. Power configuration for BS with SBFD
UE-UE adjacent channel Co-existence
PUE
PUE - ACS
SBFD Channel
SBFD Channel
Adjacent Channel
Adjacent Channel
UE Subband ACLR
UE ACS

[bookmark: _Hlk110765674]                      Figure 4. UE-UE adjacent channel co-existence
Figure 4 shows the UE-UE adjacent channel co-existence, in which aggressor UE operates in the UL subband in the SBFD channel, and the victim UE operates in the adjacent channel. In the discussion, the SBFD channel configures DL+UL+DL. The interference from aggressor UE to victim UE can be twofold. The adjacent channel leakage, due to the Tx nonlinearity of the aggressor UE, can fall into the wanted channel of the victim UE. On the other hand, the signal power from the aggressor may fall into the adjacent SBFD channel due to UE ACS. The UE ACLR and ACS can be critical in the UE-UE adjacent channel CLI.
Normally, UE ACLR considers full RB transmission of a channel. However, for UE transmits in the UL subband within a SBFD channel, evolution is needed whether ACLR can be used for subband. Also, when the UL subband is configured different frequency location within the SBFD channel, the adjacent channel leakage is expected to be different. For the Rx side, the UE ACS attenuates the power in the UL subband within the SBFD channel. From our perspective, RAN4 can discuss how to apply ACLR/ACS to the subband level.
Proposal 3: For UE-UE adjacent channel CLI, RAN4 can discuss how to apply ACLR/ACS to the subband level.
 Conclusion
This contribution discusses adjacent channel co-existence problem for full duplex. The following observations and proposals are made:
Observation 1. For the gNB-gNB adjacent channel CLI co-existence, the interference from legacy BS can follow current ACLR/ACS model.
Observation 2: For SBFD channel, the adjacent channel leakage depends on the SBFD configuration.
Observation 3. The interference due to ACS is also dependent on the SBFD configuration.
Proposal 1: RAN4 decides SBFD configuration in the adjacent channel co-existence study.
Observation 4: For gNB supporting SBFD configuration (e.g. DL+UL+DL), if it transmits at DL subbands with its maximum power, the PSD for total DL transmission could boost. 
Proposal 2: RAN4 to discuss the power assumption at DL subbands for gNB supporting SBFD configuration.
Proposal 3: For UE-UE adjacent channel CLI, RAN4 can discuss how to apply ACLR/ACS to the subband level.
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