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1	Introduction
In last RAN4 #98e meeting, HPUE NR FDD band were largely discussed, including system performance, RF proponents aspect, SAR schemes, etc. a WF was agreed in [1]. Some of the agreements are cited as follow:
SAR Scheme:
Agreement: P-MPR is the baseline SAR solution. 
Companies are encouraged to study and conclude on how to apply duty cycle concept in FDD bands in next meetings.
Interference Issues:
Agreement: RAN4 can study receiver sensitivity degradation due to high max. out power and Tx/Rx isolation levels according to RF component performance in both n1 and n3 FDD bands.
Companies are encouraged to bring analyses on receiver sensitivity degradation in next meeting.
In this contribution, we give some discussions on the SAR scheme and self-interfering issue.
2	Discussion
Duty cycle scheme
In last meeting, SAR scheme have been largely discussed, where P-MPR is the baseline SAR solution. In addition, there also exists another SAR solution schemes, i.e. duty cycle, also could be used as optional SAR solution schemes. However, there is no concept of duty cycle and contiguous transmission has always been assumed during SAR characterization in past RAN4 discussion. A straightforward way is to use the similar way as TDD, which is 50% duty cycle as a default value, where for NR TDD band, the UE capability maxUplinkDutyCycle-PC2-FR1 was introduced.
BandNR ::=                          SEQUENCE {
bandNR                              FreqBandIndicatorNR,
modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,
mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,
    
…,
[[
maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL
]],

Also considering PC2 FDD-TDD ENDC SAR schemes, where two fixed LTE FDD reference configurations were specified, i,e, {DutyLTE1, DutyLTE2} = {70%, 40%}, which means the duty cycle methods for FDD band can also feasible. In our understanding, similar with PC2 NR TDD band, the main idea of the FDD duty cycle is also to limit the percentage of FDD uplink symbols transmitted, and also PC2 FDD band should fall back to PC3 in case of the duty cycle condition is not met.
Proposal 1. Same duty cycle capability for HPUE FR1 TDD bands can be reused for HPUE FDD bands.
Rx REFSEN degradation
Another aspect for PC2 FDD band should be taken into account is the self-degradation, i.e. REFSEN. Due to the max. Tx output power is increased by 3dB, two RF architectures were mentioned in the last meeting:
1: one 26dBm PA
2: 2*23dBm PA
For the 2*23dBm architecture, the REFSEN can be foreseen as unchanged. However, due to extra RF chain is introduced, which will cause UE size increase, especially a multitude of RF chains are integrated for a UE supporting many bands in a limited size. 
For one 26dBm PA, some concerns were raised according to the discussion in last meeting since some technical issues for the PA design such as peak and average power and thermal noise increase. Also, duplexer performance is another factor need to be considered in 26dBm PA implementation. Although there exists some challenges for one 26dBm PA, we still think one 26dBm PA RF architecture is a feasible implementation.
Due to the characteristic of FDD band, some RF requirements, such as REFSEN, are strongly related to the band, such as Tx-Rx frequency range, duplexer gap, even the supported channel bandwidth. So it may not feasible that all FDD bands can be used for PC2. Case by Case studies are needed.
band n1
For band n1, company have already provide some experimental measurements for PC3 n1 40MHz and 50MHz CBW REFSENS in [2][3]. We cite some results as follow:
The measured TX noise levels in RX band are:
· 25 MHz: -53.1 dBm,
· 30 MHz: -52.1 dBm,
· 40 MHz: -50.4 dBm,
· 50 MHz: -48.4 dBm
In addition, 50 dB Tx to RX and Tx to Antenna duplexer rejection in Rx band, as a worst case assumption. With the above measurement, the MSD levels for >=25MHz channel bandwidths are less than 0.5dB. It should be noted that there are no CIM3/5 issue for band n1. Consequently, the REFENS requirements are scaled by the channel bandwidth.
	
	25MHz
	30MHz
	40MHz
	50MHz

	After MRC(corr)
	0.33 
	0.34 
	0.37 
	0.46 



Although the MSD levels are less than 0.5dB, the values are close to 0.5dB, especially for 50MHz case, which means if the TX noise levels in RX band increased, then the MSD values will easily exceed 0.5dB. 
Here we increase the delta P(From 0~6dB) on top of the above measured Tx noise levels in Rx band to roughly simulate the PC2 case, the MSD levels are shown in the follow:
[image: ]
In can be seen that the MSD levels are increased by the delta P due to the total Tx  noise levels in RX band increased. When the delta P=2dB, then all of MSD levels are exceed 0.5dB. For 50MHz, the MSD~=1.5dB,which means additional degradation needs to be considered. However, it seems little impact on the REFSEN requirements by increasing delta P, i.e. increasing of 1dB delta P result in <0.2dB MSD worsen. 
If considering the today’s duplexer state-of-the-art as stated in [3], duplexers can achieve better isolation than what was used as an assumption (i.e. 50dB) for LTE FDD bands and copied to NR, assuming an additional 3dB (even 5dB) is feasible. With an aggressive duplexer assumption such as 55dB, then the MSD levels for all supported channel bandwidth will be kept within 0.5dB, which means no additional REFSEN degradation needs to be considered.
Observation 1.Taking more aggressive duplexer assumption into account, no additional REFSEN degradation might need to be considered for PC2 band n1.
band n3
Due to only 20MHz duplexer gap for band n3, and when RAN4 discussed the 40MHz for PC3 band n3, CIM5 issues should be specified which will further degrade the REFSEN requirements, also for the upcoming 50MHz, CIM5 issues should also need to be specified. When the maximum output power increase 3dB, CIM5 value will become large which will cause REFSEN degradation more severer.
Observation 2. REFSEN degradation will become more severer for PC2 band n3, especially for 40/50MHz.

3	Conclusion
In this contribution, we give some discussions on the SAR scheme and self-interfering issue.
Proposal 1. Same duty cycle capability for HPUE FR1TDD bands can be reused for HPUE FDD bands.
Observation 1.Taking more aggressive duplexer assumption into account, no additional REFSEN degradation might need to be considered for PC2 band n1.
Observation 2. REFSEN degradation will become more severer for PC2 band n3, especially for 40/50MHz.
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