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1 Background
In this contribution we discuss the prerequisites for specification of PC2 and wider bandwidth in Band n28 using a full-band duplex filter as proposed in [1] for Rel-19. The implications of this on PC3 operation and potential A-MPR allowance for these implementations thus degrading legacy network performance have been discussed at length by RAN4 without conclusions. 
2 PC3 operations in n28 with a full-band duplexer
The performance in the field of UEs supporting PC3 with a full-band duplexer enabling wider channel bandwidths should at least be on par with today’s implementations with a split-duplexer design. 
Observation 1: for operations in n28, enhanced UE RF front-end linearity may be required to maintain A-MPR and avoid penalizing RB restrictions for PC3 implementations with a full-band duplexer, updated assumptions for A-MPR simulations and specification enabling compliance with existing RAN4 requirements for PC3 should therefore be used.
The current assumptions for MPR/A-MPR simulations are based on 
· Fixed Bias

· NR Waveform

· Calibration: 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB0

· Carrier Leakage: 28dBc

· Image: 28dBc

· CIM3: 60dBc

· CIM5: 70dBc

The carrier leakage and image rejection performance are better in state-of-the-art designs and the calibration could be based on a slightly increased ACLR requirements > 30 dBc. Improved linearity increase power consumption, generally speaking, but in practice UEs are implemented with average-power and envelope tracking for improved PA efficiency. Indeed, we assume that excessive power consumption was not acceptable in the design of the PC3 UEs implemented with a full-band duplexer that are already released on the market.
Observation 2: the current assumptions for A-MPR simulations and specification are not representative of state-of-the-art performance.

The implications of full-band duplexer implementation on PC3 operation, potential A-MPR allowance for NS_17 for operation in Japan in particular, have been discussed at length by RAN4; one example in [2]. However, we also observe that
Observation 3: apart from operations with NS_17, there are also other emissions limits that may require increased A-MPR for PC3 according to the current MPR simulation assumptions thus affecting network operations also outside Japan.
The UE-UE coexistence requirement (sic) of -42 dBm/8 MHz for protection of the range 470-694 MHz from emissions by a 10 MHz channel bandwidth is more challenging for a full-band duplexer as compared to the existing split-duplexer design with 30 MHz passbands (a -26.6 dBm/6 MHz limit for wider channels). The requirement on the duplexer filter capability should not be made unnecessarily stringent by MPR simulation assumptions not representative of state-of-the-art designs.
Observation 4: requirements on the attenuation by full-band filter for compliance with the -42 dBm/8 MHz limit below 694 MHz would be less stringent with updated assumptions on UR RF front-end performance (updated assumptions on MPR simulations).
3 PC2 operations in n28 with a full-band duplexer

Use of up-to-date assumptions on UE RF performance would also be beneficial for specification of PC2 for n28 assuming a full-band duplexer implementation for support of channel bandwidths wider than 30 MHz. 
Observation 5: updated assumptions for A-MPR simulations for PC3 operation in n28 would also be beneficial for specification of PC2 and channel bandwidth wider than 30 MHz for UEs implementing PC2 with TxD, the power back-off required for compliance with emission limits reduced and/or requirements on full-band filter rejection below 694 MHz alleviated.
The specification of PC2 and wider channel bandwidths should be enabled for all regions with n28 allocated. PC2 capable UEs must also meet the -42 dBm/8 MHz UE-UE coexistence limit below 694 MHz but may be allowed limited A-MPR for operation with NS_17 indicated in a cell.
Observation 6: the requirements by RAN4 for support of channel bandwidths > 30 MHz for n28 should be specified to enable implementations with a single full-band filter, prevent further fragmentation and enable global circulation of terminals in the band.

No new bands or specific UEs architectures for meeting additional region-specific requirements. Moreover, the wider channel bandwidths should be configurable within the n28 passband without restrictions, UEs only supporting the legacy bandwidths must be configured in a cell according to existing restrictions.
Observation 7: channel bandwidths wider than 30 MHz should be configurable within n28 without restrictions on the channel bandwidth location within the band.
4 Conclusions
RAN should provide guidance to RAN4 that specification of PC2 and wider bandwidths for n28 should 
1. not affect current operation with PC3
2. be based on assumptions representative of state-of-the-art UE RF performance enabling implementations with a single full-band filter with maintained PC3 performance and improved PC2 performance

3. enable global circulation of terminals in the band.
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