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Introduction
The 3.45 to 3.55 GHz and 3.7 to 3.98 GHz bands have been agreed as part of band n77 [1]-[2]. The Citizens Broadband Radio Service (CBRS) band n48 (3.55 to 3.7 GHz) is in the middle of these two segments of U.S. band n77 without any guard band. This contribution discusses harmful mutual interference between TDD bands n48 and n77. Inter-band TDD synchronization will significantly reduce the mutual interference. We also submitted CRs to BS [3] specifications to add a note.
Discussion
TDD synchronization or TDD sync [4] indicates base stations deployed in the same geographical area: 1) use either the same TDD configuration (for NR BS to NR BS TDD sync) or equivalent TDD configurations (for LTE BS to NR BS TDD sync); 2) edge of frames are aligned as required in [5]-[6], to avoid downlink-to-uplink interference and uplink-to-downlink interference. This definition of TDD sync applies to inter-network and inter-band scenarios.
The FCC released the Report and Order [7] establishing technical rules for cellular operation in the 3.7 – 3.98 GHz frequency range in the United States, in which the FCC mentioned “…we encourage parties to explore synchronization of TDD operations to minimize interference between these adjacent services.”
The FCC released the Second Report and Order [8] establishing technical rules for cellular operation in the 3.45 – 3.55 GHz frequency range in the United States, in which the FCC mentioned “…we require 3.45 GHz Service licensees to negotiate in good faith with Citizens Broadband Radio Service neighbors to enable TDD synchronization efforts.”
Without guard band between bands n48 and n77, band n48 adjacent channel selectivity (ACS) and blocking characteristics defined in TS 38.101-1 and 38.104 cannot efficiently resist to receive unwanted interferer from band n77. The BS and UE out-of-band emission (OOBE) from both 3.45 – 3.55 GHz band and 3.7 – 3.98 GHz band could be as high as -13 dBm/MHz in frequency range 3.55 to 3.7 GHz. The BS and UE additional spurious emission limits that protect band n48 do not apply to operating band n77. Legacy band n48 will have harmful interference from band n77 without inter-band TDD sync. Similarly, band n77 will have harmful interference from band n48 without inter-band TDD sync.
The C-Band Technical Working Group 4 (TWG-4) studied interference between C-band (3.7 to 3.98 GHz) and CBRS band [9], in which one of the conclusions is “The TWG4 concluded that the absence of synchronization could mutually degrade the performance of both CBRS and C-Band networks to varying degrees.” TWG-4 also found that “The primary area of concern was the BS-BS interference, and the findings from the deterministic analysis was that the interference threshold, characterized by an ACIR target range, as published in the 3GPP specification (TS 38.104) was exceeded when the unsynchronized adjacent networks base stations were nearby to each other.” Inter-band TDD synchronization will eliminate the BS-BS (aggressor downlink to victim uplink) interference.
Observation: TDD bands n48 and n77 will have harmful mutual interference without inter-band TDD synchronization. TDD sync will significantly mitigate the mutual interference.
Proposal: adding a note in Table 5.2-1 in TS 38.104. “NOTE 5: USA TDD base stations in bands n48 and n77 within frequency ranges 3.45 – 3.55 GHz and 3.7 – 3.98 GHz deployed in the same geographical area are recommended to operate with TDD synchronization to reduce the probability of inter-band downlink-to-uplink interference. TDD synchronization indicates base stations deployed in the same geographical area are cell phase synchronized as required in [5]-[6] and use the same or equivalent TDD configuration.”
Conclusion
Observation: TDD bands n48 and n77 will have harmful mutual interference without inter-band TDD synchronization. TDD sync will significantly mitigate the mutual interference.
Proposal: adding a note in Table 5.2-1 in TS 38.104. “NOTE 5: USA TDD base stations in bands n48 and n77 within frequency ranges 3.45 – 3.55 GHz and 3.7 – 3.98 GHz deployed in the same geographical area are recommended to operate with TDD synchronization to reduce the probability of inter-band downlink-to-uplink interference. TDD synchronization indicates base stations deployed in the same geographical area are cell phase synchronized as required in [5]-[6] and use the same or equivalent TDD configuration.”
We also submitted a CR to BS [3] specifications to add a note.
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