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1. Introduction

UTRA ACLR is not included as a general emission requirement for NR and is therefore not covered by MPR.  Instead, it has been agreed that the need to meet UTRA ACLR will be signaled by NS for which A-MPR will be made available.   This contribution studies the additional backoff needed to meet UTRA ACLR.
2. Discussion

It has been agreed that the NR general emission requirements should include NR ACLR, SEM, spurious emissions, in-band emissions, EVM, but that E-UTRA ACLR is not specified.  Furthermore, UTRA ACLR is agreed to be deployment specific and should therefore not be included as a general requirement.  Instead, the requirement to comply with UTRA ACLR is signaled by NS and is allowed A-MPR for those deployments where UTRA exists within the same band as NR [1].  Simulation studies have been conducted to estimate the additional Tx power backoff needed to meet UTRA ACLR, also as suggested by measurements provided in [2]. 
The simulation assumptions are the same as outlined in [3], including PA calibration.  It is also assumed that A-MPR will be additive to MPR, in the same way that it is for LTE when NS is signaled.  Simulation results are summarized below.  At the time of writing, not all simulations were completed and are therefore marked with “…” instead of an MPR value.  The simulation results are formatted in the same way as for MPR where two regions within the RBstart vs. L_CRB space – an inner region and an outer region – are defined for QPSK and 16QAM, whereas a single region spans the space for 64QAM and 256QAM.  

      ChBW        SCS Modulation     Access Inner A-MPR Outer A-MPR
         5         15     256QAM       OFDM       -6.5        0.0
         5         15      64QAM       OFDM       -3.5        0.0
         5         15      16QAM       OFDM        ...        ...
         5         15       QPSK       OFDM        ...        ...
         5         15     256QAM     SCFDMA        0.0        0.0
         5         15      64QAM     SCFDMA        0.0        0.5
         5         15      16QAM     SCFDMA        ...        ...
         5         15       QPSK     SCFDMA        ...        ...
         5         30     256QAM       OFDM       -7.0        0.0
         5         30      64QAM       OFDM       -3.5        0.0
         5         30      16QAM       OFDM        ...        ...
         5         30       QPSK       OFDM        ...        ...
         5         30     256QAM     SCFDMA       -1.5        0.0
         5         30      64QAM     SCFDMA       -2.0        0.0
         5         30      16QAM     SCFDMA        ...        ...
         5         30       QPSK     SCFDMA        ...        ...
        10         15     256QAM       OFDM       -6.5        0.0
        10         15      64QAM       OFDM       -3.5        1.0
        10         15      16QAM       OFDM        ...        ...
        10         15       QPSK       OFDM        ...        ...
        10         15     256QAM     SCFDMA        0.0        0.0
        10         15      64QAM     SCFDMA        0.0        1.0
        10         15      16QAM     SCFDMA        ...        ...
        10         15       QPSK     SCFDMA        ...        ...
        10         30     256QAM       OFDM       -7.0        0.0
        10         30      64QAM       OFDM       -3.5        0.5
        10         30      16QAM       OFDM        ...        ...
        10         30       QPSK       OFDM        ...        ...
        10         30     256QAM     SCFDMA        ...        ...
        10         30      64QAM     SCFDMA        ...        ...
        10         30      16QAM     SCFDMA        ...        ...
        10         30       QPSK     SCFDMA        ...        ...
        10         60     256QAM       OFDM       -6.0        0.0
        10         60      64QAM       OFDM       -3.0        0.0
        10         60      16QAM       OFDM        ...        ...
        10         60       QPSK       OFDM        ...        ...
        10         60     256QAM     SCFDMA        ...        ...
        10         60      64QAM     SCFDMA        ...        ...
        10         60      16QAM     SCFDMA        ...        ...
        10         60       QPSK     SCFDMA        ...        ...
        15         15     256QAM       OFDM       -6.0        0.0
        15         15      64QAM       OFDM       -3.5        1.0
        15         15      16QAM       OFDM        ...        ...
        15         15       QPSK       OFDM        ...        ...
        15         15     256QAM     SCFDMA        0.0        0.0
        15         15      64QAM     SCFDMA        0.0        1.0
        15         15      16QAM     SCFDMA        ...        ...
        15         15       QPSK     SCFDMA        ...        ...
        15         30     256QAM       OFDM       -6.0        0.0
        15         30      64QAM       OFDM       -3.5        1.5
        15         30      16QAM       OFDM        ...        ...
        15         30       QPSK       OFDM        ...        ...
        15         30     256QAM     SCFDMA        ...        ...
        15         30      64QAM     SCFDMA        ...        ...
        15         30      16QAM     SCFDMA        ...        ...
        15         30       QPSK     SCFDMA        ...        ...
        15         60     256QAM       OFDM       -6.0        0.0
        15         60      64QAM       OFDM       -3.0        1.0
        15         60      16QAM       OFDM        ...        ...
        15         60       QPSK       OFDM        ...        ...
        15         60     256QAM     SCFDMA        ...        ...
        15         60      64QAM     SCFDMA        ...        ...
        15         60      16QAM     SCFDMA        ...        ...
        15         60       QPSK     SCFDMA        ...        ...
        20         15     256QAM       OFDM       -6.0        0.0
        20         15      64QAM       OFDM       -3.5        1.0
        20         15      16QAM       OFDM       -1.5        1.5
        20         15       QPSK       OFDM        0.0        1.5
        20         15     256QAM     SCFDMA        0.0        0.0
        20         15      64QAM     SCFDMA        0.0        1.0
        20         15      16QAM     SCFDMA        0.0        1.5
        20         15       QPSK     SCFDMA        0.0        1.5
        20         30     256QAM       OFDM       -6.0        0.0
        20         30      64QAM       OFDM       -3.5        1.0
        20         30      16QAM       OFDM        2.5        1.5
        20         30       QPSK       OFDM        2.5        1.5
        20         30     256QAM     SCFDMA        0.0        0.0
        20         30      64QAM     SCFDMA        0.0        1.0
        20         30      16QAM     SCFDMA        0.0        0.0
        20         30       QPSK     SCFDMA        0.0        0.0
        20         60     256QAM       OFDM       -6.0        0.0
        20         60      64QAM       OFDM       -3.5        1.0
        20         60      16QAM       OFDM        0.0        0.0
        20         60       QPSK       OFDM        0.0        0.0
        20         60     256QAM     SCFDMA        0.0        0.0
        20         60      64QAM     SCFDMA        0.0        1.0
        20         60      16QAM     SCFDMA        0.0        0.0
        20         60       QPSK     SCFDMA        0.0        0.0
        40         15     256QAM       OFDM        ...        ...
        40         15      64QAM       OFDM        ...        ...
        40         15      16QAM       OFDM        ...        ...
        40         15       QPSK       OFDM        ...        ...
        40         15     256QAM     SCFDMA        ...        ...
        40         15      64QAM     SCFDMA        ...        ...
        40         15      16QAM     SCFDMA        ...        ...
        40         15       QPSK     SCFDMA        ...        ...
        40         30     256QAM       OFDM        ...        ...
        40         30      64QAM       OFDM        ...        ...
        40         30      16QAM       OFDM        ...        ...
        40         30       QPSK       OFDM        ...        ...
        40         30     256QAM     SCFDMA        0.0        0.0
        40         30      64QAM     SCFDMA        0.0        0.5
        40         30      16QAM     SCFDMA        ...        ...
        40         30       QPSK     SCFDMA        ...        ...
        40         60     256QAM       OFDM       -6.0        0.0
        40         60      64QAM       OFDM       -3.5        0.0
        40         60      16QAM       OFDM        ...        ...
        40         60       QPSK       OFDM        ...        ...
        40         30     256QAM     SCFDMA        0.0        0.0
        40         30      64QAM     SCFDMA        0.0        0.5
        40         30      16QAM     SCFDMA        ...        ...
        40         30       QPSK     SCFDMA        ...        ...
        50         15     256QAM       OFDM        ...        ...
        50         15      64QAM       OFDM        ...        ...
        50         15      16QAM       OFDM        ...        ...
        50         15       QPSK       OFDM        ...        ...
        50         15     256QAM     SCFDMA        0.0        0.0
        50         15      64QAM     SCFDMA        0.0        1.0
        50         15      16QAM     SCFDMA        ...        ...
        50         15       QPSK     SCFDMA        ...        ...
        50         30     256QAM       OFDM       -6.0        0.0
        50         30      64QAM       OFDM       -3.5        0.0
        50         30      16QAM       OFDM        ...        ...
        50         30       QPSK       OFDM        ...        ...
        50         30     256QAM     SCFDMA        0.0        0.0
        50         30      64QAM     SCFDMA        0.0        0.5
        50         30      16QAM     SCFDMA        ...        ...
        50         30       QPSK     SCFDMA        ...        ...
        50         60     256QAM       OFDM       -6.0        0.0
        50         60      64QAM       OFDM       -3.5        0.5
        50         60      16QAM       OFDM        ...        ...
        50         60       QPSK       OFDM        ...        ...
        50         60     256QAM     SCFDMA        0.0        0.0
        50         60      64QAM     SCFDMA        0.0        0.5
        50         60      16QAM     SCFDMA        ...        ...
        50         60       QPSK     SCFDMA        ...        ...
        60         30     256QAM       OFDM        ...        ...
        60         30      64QAM       OFDM        ...        ...
        60         30      16QAM       OFDM        ...        ...
        60         30       QPSK       OFDM        ...        ...
        60         30     256QAM     SCFDMA        ...        ...
        60         30      64QAM     SCFDMA        ...        ...
        60         30      16QAM     SCFDMA        ...        ...
        60         30       QPSK     SCFDMA        ...        ...
        60         60     256QAM       OFDM       -6.0        0.0
        60         60      64QAM       OFDM        0.0        0.0
        60         60      16QAM       OFDM        ...        ...
        60         60       QPSK       OFDM        ...        ...
        60         60     256QAM     SCFDMA        0.0        0.0
        60         60      64QAM     SCFDMA        0.0        0.0
        60         60      16QAM     SCFDMA        ...        ...
        60         60       QPSK     SCFDMA        ...        ...
        80         30     256QAM       OFDM        ...        ...
        80         30      64QAM       OFDM        ...        ...
        80         30      16QAM       OFDM        ...        ...
        80         30       QPSK       OFDM        ...        ...
        80         30     256QAM     SCFDMA        ...        ...
        80         30      64QAM     SCFDMA        ...        ...
        80         30      16QAM     SCFDMA        ...        ...
        80         30       QPSK     SCFDMA        ...        ...
        80         60     256QAM       OFDM        ...        ...
        80         60      64QAM       OFDM        ...        ...
        80         60      16QAM       OFDM        ...        ...
        80         60       QPSK       OFDM        ...        ...
        80         60     256QAM     SCFDMA        0.0        0.0
        80         60      64QAM     SCFDMA        0.0        0.0
        80         60      16QAM     SCFDMA        ...        ...
        80         60       QPSK     SCFDMA        ...        ...
       100         30     256QAM       OFDM       -6.0        0.0
       100         30      64QAM       OFDM       -3.5        0.5
       100         30      16QAM       OFDM       -1.5        1.5
       100         30       QPSK       OFDM        0.0        1.5
       100         30     256QAM     SCFDMA        0.0        0.0
       100         30      64QAM     SCFDMA        0.0        0.5
       100         30      16QAM     SCFDMA        0.0        1.5
       100         30       QPSK     SCFDMA        0.0        1.5
       100         60     256QAM       OFDM        ...        ...
       100         60      64QAM       OFDM        ...        ...
       100         60      16QAM       OFDM        ...        ...
       100         60       QPSK       OFDM        ...        ...
       100         60     256QAM     SCFDMA        0.0        0.0
       100         60      64QAM     SCFDMA        0.0        0.5
       100         60      16QAM     SCFDMA        0.0        0.0
       100         60       QPSK     SCFDMA        0.0        0.0
The simulations compute backoff required to meet UTRA ACLR only and subtract this value from the backoff required to meet general requirements to determine A-MPR.  Therefore, in some cases especially in inner allocations where very little backoff is required to meet UTRA ACLR, the difference is shown to be negative since the backoff to meet general requirements (i.e., in-band requirements) is larger than that needed to meet UTRA ACLR.  As expected and described in [2], problematic cases requiring A-MPR include those affected by edge allocations due to the higher spectral utilization of NR and the smaller guard bands.  Therefore, it is expected that outer allocations might require A-MPR.  There are two cases for 20 MHz bandwidth and 30 kHz SCS that were simulated to require 2.5 dB A-MPR even for inner allocations; but at this point, those appear to be anomalous and will require further investigation.  

However, the MPR table is defined independently of channel bandwidth and SCS.  Since the A-MPR is assumed to be additive to MPR, then the values shown above are likely to be reduced when compared against MPR defined independently of channel bandwidth and SCS.  The reason is that the A-MPR shown above is based on the additional backoff simulated for the UTRA ACLR requirement when compared to the backoff simulated for the general requirement.  In some cases, the MPR allowed is larger than the backoff simulated for the general requirement since the MPR is generalized across bandwidth and SCS.  For those cases, the backoff simulated for UTRA ACLR should be computed against the MPR allowed, rather than the backoff simulated for general requirements.  
The result, assuming the MPR as proposed in [3], is shown below.  The values for QPSK and 16QAM are marked tentative since only 20 MHz and 100 MHz bandwidth have been simulated.  If the values ultimately adopted for MPR differ from those in [3], these results would need to be revised accordingly.

	
	
	Outer
	Inner

	WF type
	Modulation
	A-MPR for all BW and SCS

	DFT-S-OFDM
	Pi/2-BPSK
	…
	…

	
	QPSK
	[1.0]
	[0]

	
	16QAM
	[1.5]
	[0]

	
	64QAM
	0

	
	256QAM
	0

	CP-OFDM
	QPSK
	[1.5]
	[0]

	
	16QAM
	[1.5]
	[0]

	
	64QAM
	1.5

	
	256QAM
	0


3. Conclusion

Simulations have been conducted to determine the backoff needed to meet UTRA ACLR requirements when signaled by the network.  The UTRA ACLR requirements, when regarded as an additional requirement to the general emission requirements for NR, require an A-MPR to account for the difference between the total backoff required to meet UTRA ACLR and the MPR afforded to meet general requirements.  Using the same format as for MPR, the A-MPR simulation results are provided in this contribution.
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