3GPP TSG-RAN WG4 Meeting #90














R4-1901857
Athens, Greece, 25 Feb – 1 Mar, 2019
Source: 
Qualcomm Incorporated

Title: 
FR2 PC1 MPR Reference Waveform
Agenda item:
6.7.8.5
Document for:
Approval
1. Introduction
In this document, we present the need to relocate the FR2 PC1 MPR reference waveform
2. Discussion
2.1. Background and problem with existing PC1 reference
In TS38.101-2 [1], the 0dB MPR reference waveform defined for FR2 PC1 was borrowed from that of PC3. (128RB0 60KHz SCS DFT-s-QPSK in a 100MHz channel BW). Unfortunately, this choice is incorrect for PC1. We present three perspectives to elaborate on this assertion.

2.1.1. SEM compliance

For PC1, SEM compliance is a prominent consideration.  
If a larger TX allocation is used as the reference waveform for the higher power class like PC1, emissions will fail the general SEM mask at the high end of the EIRP range, as shown in Figure 1 on the left. A larger allocated PC1 waveform must be backed off at least 3.5dB to meet the general SEM mask as shown in the plot on the right.
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Figure 1: PC1 fails SEM for the same reference waveform as PC3 when both PC1 and PC3 transmitters are biased to meet EVM compliance when configured for their respective max output powers. Larger allocated waveforms in PC1 need to be reduced in power.
Observation: The ‘0dB reference’ waveform needs to be backed off from MPR0 to comply with the SEM mask.

2.1.2. Agreed PC1 MPR 

In the MPR map in waveform space, we observe that for PC1, the current reference waveform is near the top vertex of the triangle representing all waveform combinations. We also observe that it is a lone 0dB waveform in a region assigned 6.5dB MPR. The implication is that the PA would have to conjure up 6.5dB more linearity just for that reference waveform, while neighboring waveforms would have to get by with the PA’s ‘regular’ capability.
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Observation: The ‘0dB reference’ waveform is an outlier amongst waveforms that have 6.5dB MPR.

2.1.3. OBW 

There is additional motivation to change the reference waveforms away from a large allocation due to OBW compliance considerations. We discuss this aspect in a companion submission [2].
Observation: The ‘0dB reference’ waveform must not be a full allocation waveform. Instead it must be a narrow allocation waveform.

2.2. Relocating the reference
We noted above that larger allocated waveforms need to be reduced in power to meet the SEM mask. We also identified OBW compliance as being impacted for large allocation reference waveforms. Before choosing a reference, it is useful to survey the MPR map that was used to come up with the existing MPR tables.
The simulation result for all possible waveforms are shown in Figure 3 for 50MHz and 100MHz channel BWs. The 200MHz simulation result is similar to that of 100MHz. In general, if RB_start and RB_end can be constrained as shown in Figure 2, it results in a small subset of inner waveforms that are both, narrow enough and centrally located enough to not be impacted by SEM or OBW requirements. Note that this type of restriction allows waveforms in all channel BWs to meet all the general requirements without back off. We show this 0dB MPR region in the simulation plots as well. This leads us to the proposal:
Proposal: Relocate the FR2 PC1 reference waveform from 100MHz BW, 60K SCS, 128RB’s to any inner waveform for CBW <=200MHz defined by the region as RBstart ≥ [NRB/3] and RBend ≤ [2*NRB/3], LCRB > 10.8MHz.
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Figure 3: A “centered” lower RB allocation for the PC1 reference will meet all the general requirements for 50MHz and 100MHz channel BW’s without back-off. The 0dB MPR waveforms can be shown on the plots
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Figure 2: A “centered” lower RB allocation for the PC1 reference will meet all the general requirements. The EVM is essentially agnostic the number of allocated RB’s, so with smaller allocation, we meet EVM and SEM.

3. Conclusion
Proposal: Relocate the FR2 PC1 reference waveform from 100MHz BW, 60K SCS, 128RB’s to any inner waveform for CBW <=200MHz defined by the region as RBstart ≥ [NRB/3] and RBend ≤ [2*NRB/3], LCRB > 10.8MHz.
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