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Introduction
In this contribution we discuss the impact of UE full duplexer to the existing band n28 network and propose to guarantee no A-MPR for NS_17 in the existing network deployment. 

Discussion
During the discussion on HPUE_NR_FR1_FDD_R18 to specify A-MPR for band n28 PC2 UE in RAN4, there was a proposal to introduce A-MPR based on full duplexer implementation, i.e., the band n28 frequency range is covered by the single wide duplexer with its pass-band bandwidth 45 MHz [1].
UE RF architecture assumption for band 28 and n28 has been long based on the dual duplexer to cover the spectrum with two duplexers of the pass-band bandwidth 30 MHz [2]. When E-UTRA band 28 was originally specified, the feasibility of the full duplexer was in question for its insertion loss and coexistence with digital terrestrial TV band. In particular, the digital terrestrial TV band in Japan is 470-710 MHz, which overlaps with the lower duplexer. The spectrum covered by the upper duplexer (i.e., above 718 MHz) is licensed to three operators in Japan, each has 2x10 MHz FDD spectrum holding. The protection of the digital terrestrial TV band by band 28/n28 uplink is guaranteed by the attenuation of the upper duplexer and no A-MPR is specified in TS 36.101 and TS 38.101-1.
Observation 1: Current RAN4 specifications for band 28 and n28 do not require A-MPR for the protection of the digital terrestrial TV in Japan.
In the meanwhile, there is a proposal to introduce the full duplexer so that more flexible channel arrangement is possible for band n28 [3]. In the current NR specifications, the channel bandwidth is limited to 30 MHz due to the dual duplexer’s pass-band bandwidth. Further, channel location is not fully flexible for channel bandwidths larger than 15 MHz as the overlap of dual duplexer is 15 MHz. With the full duplexer, the channel bandwidth more than 30 MHz is possible and channel location is fully flexible within the band n28 spectrum.
Observation 2: Full duplexer can support wider channel bandwidth and flexible channel position.
Although the feasibility of the full duplexer was in question when E-UTR band 28 was specified, UE RF technology has developed since then and the full duplexer has been already implemented in some of the commercial UEs in the market [4]. We understand these UEs based on the full duplexer meet all the existing band 28 and n28 UE RF requirement including the protection of the digital terrestrial TV band in Japan without relying on A-MPR.
Observation 3: Full duplexer implementation has been already in use without relaxing the existing UE RF requirement.
In RAN4#110bis and RAN4#111 meetings, some companies claimed that new A-MPR is necessary for the protection of the Japanese digital terrestrial TV band (as NS_17 in TS 38.101-1) with the full duplexer implementation. This is because UE may be required to have a transmitter with better linearity than the conventional transmitter model in RAN4 in order to avoid A-MPR.
Introduction of new A-MPR for NS_17 has negative impact to the existing band n28 network as already discussed in [5]. The current band n28 network in Japan assumes no A-MPR for NS_17. The gNB scheduler assumes that UE can reach the maximum output power without A-MPR. If A-MPR is required for the UE with the full duplexer, such UE would have degraded uplink coverage than the legacy UE with the dual duplexer. In order for the network to guarantee the same uplink coverage as the legacy UE, the gNB scheduler would need to be re-designed to avoid PRB allocation that requires A-MPR in case UE may reach to the maximum output power. The cost of modifying all the schedulers for band n28 gNBs in the existing network is obviously not trivial.
Observation 4: The introduction of new A-MPR to NS_17 will have negative impact to the uplink coverage of the existing network.
Observation 5: The network mitigation cost for the degraded UE uplink performance would be significant.
RAN4 has never relaxed the existing requirement already in use for many years for the sake of introducing new UE RF architecture. In our view, RAN4 shall never allow UE performance degradation that affects the existing network performance.
Nevertheless, the introduction of full duplexer is very attractive in terms of more flexible use of the spectrum. Instead of relaxing UE requirement in A-MPR based on the conventional UE transmitter model, we should consider more enhanced UE transmitter assumption for UE with the full duplexer for band n28. As we cannot expect the attenuation by the full duplexer for the protection of Japanese digital terrestrial TV band, better linearity in UE transmitter is required to suppress the out-of-band emissions to meet NS_17 requirement without A-MPR.
Proposal 1: To introduce the full duplexer to band n28, more enhanced UE transmitter assumption shall be used to guarantee no A-MPR for NS_17 in the existing network deployment.

Conclusion
In this contribution we discussed the impact of full duplexer to the existing band n28 network and propose to guarantee no A-MPR for NS_17 in the existing network deployment. 
Observation 1: Current RAN4 specifications for band 28 and n28 do not require A-MPR for the protection of the digital terrestrial TV in Japan.
Observation 2: Full duplexer can support wider channel bandwidth and flexible channel position.
Observation 3: Full duplexer implementation has been already in use without relaxing the existing UE RF requirement.
Observation 4: The introduction of new A-MPR to NS_17 will have negative impact to the uplink coverage of the existing network.
Observation 5: The network mitigation cost for the degraded UE uplink performance would be significant.
Proposal 1: To introduce the full duplexer to band n28, more enhanced UE transmitter assumption shall be used to guarantee no A-MPR for NS_17 in the existing network deployment.
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