[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 106bis-e           	R4-2305662
Online, April 17 – April 26, 2023

Source: 	Huawei, HiSilicon
Title: 	PC3 AMPR Evaluations for 3MHz CBW  
Agenda Item:	5.15.3
Document for:	Discussion
Introduction
In RAN4 106 meeting, the following was captured in the WF[1]:
	NR UE Tx/Rx requirement
	Proposal for NR 3 MHz

	6.2.3 A-MPR
	Has specification impact to some bands. Considering bands in this WI n8, n26 and n28 needs A-MPR study.
· NS_01: 3 MHz shall be added to the list of considered channel BW for the NS.
· NS_12: A-MPR shall be specified for 3 MHz channel BW, it might be based on LTE limits (table 6.2.4-6 in TS 36.101).
· NS_43 and NS_43U: RB restrictions (specified for LTE for 5 and 10 MHz) was removed and replaced with A-MPR values. Further discussion might be needed when adding 3 MHz channel BW for NR.
· NS_13, NS_14, NS_17 and NS_18 didn’t have any A-MPR specified for 3 MHz channel BW.
· NS_100 is not dependent on the considered channel BW.



For NS_01, NS_12 the LTE counter-part on 3MHz CBW can be reused. For NS_43 and NS_43U as no AMPR for 3MHZ was specified on LTE specification, we need to make the evaluation during this WI.
Discussion on NS_43 and NS_43U
NS_43 in LTE and NR has two different meanings. In LTE NS_43 was introduced for B48/B49 which are citizens broadband radio service (CBRS) bands [2]. For these bands CBW ≥ 5MHz had been considered. However in NR NS_43 corresponds to n8 (probably n106 too)/n81. In NR it was initially called NS_08 that made confusion with the LTE counter-part and a CR[3] was issued which renamed NS_08 to NS_43. At the time, up to NS_42 had been specified in the TS 38.101-1, hence NS_43 was selected for renaming NS_08. So LTE network signalling cannot be our reference for NR as they correspond to different bands 
Observations 1: NS_43 in LTE corresponds to B48(CBRS) which is different than the NR counter-part which corresponds to band n8.
When an NR network issues NS_43 and additional spectrum emission limit needs to be respected based on the Table 1, which results in UE applying AMPR values that are available in TS 38.101-1 section 6.2.3.6. Currently its minimum CBW equals to 5MHz, hence we need to perform AMPR evaluations to make sure that with 3MHz CBW, the UE does not exceed the limits of Table 1. 
Table 1: Additional requirements for "NS_43" and “NS_43U”
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15
	

	860 ≤ f ≤ 890
	-40
	1 MHz

	NOTE 1:   Applicable for 5 MHz and 15 MHz channel BW confined between 900 MHz and 915 MHz and for 10 MHz channel BW confined between 905 MHz and 915 MHz



PC3 AMPR simulations for NS_43 and n8 with a 3MHz CBW  
Calibration: The PA is calibrated using the following signal:
PC3: CBW= 20MHz, SCS = 15KHz, QPSK, DFT-s-OFDM
· Image rejection: 28dB, DC rejection= 28dB
· CIM3: 60 dBc, CIM5: 70dBc
Results:
Based on our simulations in Annex1 for CP-OFDM and DFT-s-OFDM waveforms, with Pi/2-BPSK, QPSK, 16QAM, 64QAM and 256QAM modulation orders, the limits of the Table 1 is respected with SEM and ACLR limits and no AMPR is needed for 3MHz CBW at n8 ( and n106).

Conclusion
Observations 1: NS_43 in LTE corresponds to B48(CBRS) which is different than the NR counter-part which corresponds to band n8.
Proposal 1: As ASE limits of NS_43 is respected with PC3 SEM and PC3 ACLR limits, no A-MPR is needed for 3MHz CBW at n8 (and n106). 
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Annex
On the AMPR plots(left side plots), the gray grids show that the required back off did not exceed the general MPR value for PC3, hence no AMPR is needed.  
DFT-s-OFDM:
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CP-OFDM:
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