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Introduction
The sub-band full duplex (SBFD) is introduced in Rel-18. The adjacent channel coexistence study is underway in RAN4 to evaluate the uncoordinated SBFD and legacy TDD networks [1]. In this contribution, we conduct a comparative analysis on grid offset of 100% (289 m), 100 m, and 10 m. The results reveal that the BS-to-BS adjacent channel interference (ACI) introduced by SBFD significantly degrades victim network performance.
Charter Communications expressed concern about such a BS-to-BS ACI introduced by SBFD between band n77 and n48 [2], which falls into an urban macro to urban micro (UMa-to-UMi) scenario. Further simulation assumptions for the UMa-to-UMi scenario are proposed in [3].
Simulation description and comparative analysis
The SBFD coexistence simulation follows the methods and assumptions defined in [1] for the UMa-to-UMa scenario in FR1. The network layout for both victim and aggressor networks is shown in Figure 1(a), where black color symbols and lines indicate the victim legacy TDD network, and the red color symbols and lines represent the aggressor network in the adjacent channel that employs either legacy TDD or SBFD. The inter-site distance (ISD) is 500 m. The channel bandwidth is 100 MHz at 4 GHz and the downlink (DL) bandwidth part (BWP) is 80 MHz and the uplink (UL) BWP is 20 MHz. The BS height is 25 m and the UE height is 1.5 m. The legacy TDD BS employs an 8×8 antenna array with a max gain of 23.1 dBi and a 6° down-tilt. The SBFD BS uses a 4×8 antenna array with a max gain of 20.1 dBi. The BS antenna beam tracks the UE. The UE antenna is omnidirectional with 0 dBi gain. Each BS site has three sectors. One UE located is randomly assigned to each sector in an iteration following a uniform distribution. The Monte Carlo simulation runs ten thousand iterations to generate the cumulative distribution function (CDF) curves. More details about the assumptions are provided in [1].
The co-channel interference inside the victim network in the UL only includes the UE-to-BS interference: neighbor cells UE transmitted signals in the UL interfere with serving cell BS received signals in the UL. Two networks from different operators are assumed to coordinate their TDD configurations so that there’s no BS-to-BS or UE-to-UE ACI. The signal-to-noise ratio (SNR) and signal-to-interference plus noise ratio (SINR) is presented in Figure 1(b). The baseline SINR (red dashed line) is based on the aggregated co-channel interference and ACI assuming the adjacent channel network uses legacy TDD with coordinated TDD configuration, again, only with UE-to-BS interference in the UL.
When the adjacent channel network uses SBFD, TDD configuration coordination is impossible. So the BS-to-BS interference is introduced in the UL and UE-to-UE interference is introduced in the DL. In this paper, we focus on the BS-to-BS interference in the UL. The SBFD ACI (pink dash-dotted line in Figure 1(b)) is only slightly smaller than the SNR (green dashed line), this is likely due to the 100% grid offset minimizes the BS-to-BS ACI. The black dotted line represents the aggregated interference including UE-to-BS co-channel interference, UE-to-BS ACI and BS-to-BS ACI. This aggregated interference (black dotted line) is compared with the baseline SINR (red dashed line) to evaluate the impact from an SBFD adjacent channel network to a legacy TDD network. The co-channel UE-to-BS interference (light-blue solid line) dominates the aggregated interference.
Observation 1: The BS-to-BS ACI introduced by SBFD only slightly degrades the victim legacy TDD network UL SINR when using 100% grid offset. This is likely due to that the 100% grid offset (289 m) minimizes the BS-to-BS ACI.
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(a)														(b)
Figure 1. (a) UMa network layout with 100% grid offset (289 m). Black triangles are 19 victim network BS locations and red triangles are 19 aggressor BS locations. (b) SNR and SINR results.
The adjacent channel BSs are moved closer to the victim BSs by reducing the grid offset from 100% (289 m) to 100 m, see Figure 2(a). The SBFD BS-to-BS ACI (pink dash-dotted line) in Figure 2(b) pushes the SINR smaller (towards the left) compared to Figure 1(b). The SINR with aggregated interference (black dotted line) is 1 to 3 dB smaller than the baseline value (red dashed line).
Observation 2: The SINR degradation due to the BS-to-BS ACI introduced by SBFD becomes severe when the grid offset is reduced from 100% (289 m) to 100 m.
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(a)														(b)
Figure 2. (a) UMa network layout with 100 m grid offset. Black triangles are 19 victim network BS locations and red triangles are 19 aggressor BS locations. (b) SNR and SINR results.
The adjacent channel BSs are further moved closer to the victim BSs by reducing the grid offset to 10 m, see Figure 3(a). The SBFD BS-to-BS ACI (pink dash-dotted line) in Figure 2(b) becomes the dominant interference. The SINR with aggregated interference (black dotted line) is severely degraded by the SBFD ACI compared with the baseline value (red dashed line). If we adopt -4.5 dB as the SINR threshold of the lowest modulation and coding scheme (MCS0) for BPSK, 25% of the area losses the UL coverage due to the BS-to-BS ACI introduced by SBFD.
Observation 3: The BS-to-BS ACI introduced by SBFD becomes the dominant interference and it significantly degrades the SINR when the grid offset is reduced to 10 m. If -4.5 dB is adopted as the SINR threshold of the lowest modulation and coding scheme (MCS0) for BPSK, 25% of the area losses the UL coverage due to the BS-to-BS ACI introduced by SBFD.
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(a)														(b)
Figure 3. (a) UMa network layout with 10 m grid offset. Black triangles are 19 victim network BS locations and red triangles are 19 aggressor BS locations. (b) SNR and SINR results.
Conclusion
Observation 1: The BS-to-BS ACI introduced by SBFD only slightly degrades the victim legacy TDD network UL SINR when using 100% grid offset. This is likely due to that the 100% grid offset (289 m) minimizes the BS-to-BS ACI.
Observation 2: The SINR degradation due to the BS-to-BS ACI introduced by SBFD becomes severe when the grid offset is reduced from 100% (289 m) to 100 m.
Observation 3: The BS-to-BS ACI introduced by SBFD becomes the dominant interference and it significantly degrades the SINR when the grid offset is reduced to 10 m. If -4.5 dB is adopted as the SINR threshold of the lowest modulation and coding scheme (MCS0) for BPSK, 25% of the area losses the UL coverage due to the BS-to-BS ACI introduced by SBFD.
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