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Introduction
ITU-R WP 5D has requested that external organizations provide IMT parameters for 4400-4800 MHz, 7125-8400 MHz and 14.8-15.35 GHz for the sharing studies towards WRC-27 [1]. RAN has agreed SI FS_4400_15350MHz_NR and tasked RAN4 to work on these parameters [2]. 
In this contribution, we discuss the general system parameters, i.e., Duplex Method, Channel bandwidth and Signal bandwidth.
 
Discussion
Duplex method
The duplex mode for all existing NR bands above 2.2 GHz is TDD. FDD has not been considered for the mid-bands and the frequencies above due to implementation issues such as supporting wide passband bandwidth and relatively small duplex gap in the duplexer component. Therefore, as a starting point, TDD should be considered as default duplex for all these three frequency ranges, 4400-4800 MHz, 7125-8400 MHz and 14.8-15.35 GHz. 
IMT-2030 Framework [3] has already acknowledged that self-interference cancellation (SIC) technology in devices and networks would enable in-band full duplex (IBFD) in future mobile communications, enhancing the spectrum efficiency and suppressing interference between co-located heterogeneous systems, especially for high-power and massive MIMO scenarios.
3GPP has already studied the duplex evolution in Rel-18 SI as found in TR 38.858 [4]. WI NR_duplex_evo has just been started to support the sub-band full duplex (SBFD) feature in Rel-19 [5]. SBFD is more dynamic and flexibly duplex mode than the convention TDD. The critical coexistence issue is how to mitigate the UL-DL interference among sub-bands since transmission and reception occur simultaneously within a carrier. The coexistence with adjacent services other than IMT would not be more critical than TDD. Each sub-band is independently scheduled within IMT and thus the interference is not synchronized but is more randomized for UL and DL towards the adjacent services. Therefore, the interference averaged over time in SBFD is not that different from the conventional TDD.
Therefore, RAN4 should communicate to WP5D that TDD is the default duplex mode for the sharing study. 
Observation 1: RAN4 should communicate to WP5D that TDD is the default duplex mode for all the frequency ranges, 4400-4800 MHz, 7125-8400 MHz and 14.8-15.35 GHz.

Channel bandwidth
The required channel bandwidth for IMT-2030 depends on the required data rate and achievable spectrum efficiency.
For the peak data rates, the values of 50, 100 or 200 Gbps are mentioned in IMT-2030 Framework [3] as possible examples. This is 2.5 to 10 times greater than IMT-2020 peak data rate of 10 Gbps for Uplink and 20 Gbps in Downlink in the technical performance requirement [6]. At least 100 MHz and up to 1 GHz bandwidth were considered in IMT-2020 (also found in [6]). It is noted that IMT-2020 targets mmWave (FR2) bands and thus much wider spectrum than Sub-6 (FR1) bands was considered. For the three frequency ranges for the WRC-27 sharing studies, the available spectrum needs to be taken into account, i.e., 0.4, 1.275, and 0.55 GHz, respectively. Much larger bandwidths than 1 GHz is not available.
IMT-2030 Framework targets 1.5 times higher averages spectrum efficiency [3]. However, there is no target of peak spectrum efficiency. It is noted that IMT-2020 had the targets of peak spectrum efficiency, 15 bit/s/Hz in uplink and 30 bit/s/Hz [6]. It is not expected easy to significantly improve the peak spectrum efficiency due to Shannon’s theoretical limit. Thus, it appears at least twice (and up to 10 times) wider bandwidth than IMT-2020 may be needed to achieve the target peak data rate. 
[bookmark: _Hlk163206869]For the frequency range 4.4-4.8, 7.125-8.4, and 14.8-15.35 GHz, it is not likely to achieve 200 Gbps peak data rate alone with a single carrier bandwidth, especially if the available spectrum is split among multiple network operators. It is more practical to achieve such peak data rate combined with the existing bands already identified for IMT and specified in 3GPP. Since Rel-12 LTE-advanced, 3GPP has introduced various carrier aggregation technologies to enhance the peak data rate.
Considering the above analysis, i.e., at least 2x bandwidth from IMT-2020 (though not necessarily for a single carrier) and available bandwidth in the three frequency ranges for the sharing study, we consider 200-400 MHz would be the reasonable bandwidth assumption as a starting point of our discussion. In addition, we have already assumed the existing IMT parameters are reused for 4.4-4.8 GHz [2] as band n79 is specified in the NR [7]. Therefore, 100 MHz channel bandwidth should be considered as the maximum single carrier bandwidth for FR1 bands is 100 MHz.
Observation 2: RAN4 can communicate to WP5D the channel bandwidth 100 MHz for 4400-4800 GHz and further consider also wider channel bandwidth, e.g., 200-400 MHz for the frequency ranges, 7.125-8.4, and 14.8-15.35 GHz.

Signal bandwidth
For IMT-2020, RAN4 previously informed the spectrum utilization better than 90% in the liaison statement [8]. RAN4 has studied the maximum transmission bandwidth within the single channel bandwidth and specified them in Table 5.3.2-1 of TS 38.101-1 [7] for FR1 bands and TS 38.101-2 [9] for FR2 bands. The minimum 90% and maximum up to 97.2% (FR1) or 95% (FR2) are specified (with a few exceptions less than 90% for larger subcarrier spacing in smaller channel bandwidth to achieve low latency). The spectrum utilization is limited by the unwanted emissions requirements (SEM, ACLR and Spurious emissions). Unless the emission requirement is relaxed (e.g., higher unwanted emissions, higher power backoff or lower maximum output power), the utilization is not significantly improved even if we consider higher linearity of radio component such as power amplifier. However, it gets more challenging to improve the performance of radio components for higher frequency bands. Therefore, RAN4 should communicate to WP5D that the spectrum utilization of IMT-2030 is similar to IMT-2020 (90%).
Observation 3: RAN4 should communicate to WP5D that the spectrum utilization of IMT-2030 is similar to IMT-2020.

Summary
Observation 1: RAN4 should communicate to WP5D that TDD is the default duplex mode for all the frequency ranges, 4400-4800 MHz, 7125-8400 MHz and 14.8-15.35 GHz.
Observation 2: RAN4 can communicate to WP5D the channel bandwidth 100 MHz for 4400-4800 GHz and further consider also wider channel bandwidth, e.g., 200-400 MHz for the frequency ranges, 7.125-8.4, and 14.8-15.35 GHz.
Observation 3: RAN4 should communicate to WP5D that the spectrum utilization of IMT-2030 is similar to IMT-2020.
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