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1 Introduction
In RAN4#89 meeting, there was good progress made on Test Model definition for NR gNB conformance test with two issues remaining as in WF documents. WF[1] shows concern on PAPR of Test model signal. This document proposes to address this concern by changing value currently defined in TS38.141-1[1] and -2[2] specification. Proposal in this document can be used in addition to options already listed in WF[1] document to further improve PAPR of Test model signal.
2 Description
Following figure (fig 1) shows CCDF result of NR-FR1-TM1.1 BW 100MHz SCS 30k signal as example with following current Test model detail setting in [2] TS38.141-1 (Clouse 4.9.2.3). Red trace shows CCDF curve with current specification and Yellow trace shows CCDF result with changing Cell ID to 1 and RNTI to 1 on PDSCH which are defined as 0 (zero) in current specification. As it’s shown, CCDF (Peak to Average) is greatly improved with changing Cell Id and RNTI value. Some other non-zero values are tried as well and all of non-zero values shows similar level of improvement which each value shows small differences from each other’s result.
Figure 1, CCDF result of NR-FR1-TM1.1 100MHz BW, SCS 30k (TDD)
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(red trace is with CellID and RNTI are set to zero, yellow trace is with Cell ID and RNTI are set to One, Blue trace is Gaussian as reference) (Note, this CCDF trace is called “Burst CCDF” which calculate CCDF with where only power exist. For the case of entire waveform signal CCDF, CCDF curve moves to right on graph meaning a little higher peak on both trace)

For FR1 TM1.1, most of other combinations are also tried, combinations of different BWs and different SCS, TDD and FDD, for FR2 TM1.1 also tried different BWs with variation of SCS, but not all of combinations. All those CCDF result showed very similar result such as higher Peak with Cell ID and RNTI both with 0 (zero), and greatly reduced (6 ~ 7 dB at peak) result with Cell ID and RNTI with 1 (one). Also note that TDD and FDD shows very small difference too. 

Following figure (fig 2) is one example of those variation, with FR2 50MHz BW 60k SCS, as shown, result is very similar with FR1 TM1.1 result shown above.
Figure 2, CCDF result of NR-FR2-TM1.1 50MHz BW, SCS 60k (TDD)
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(red trace is with CellID and RNTI are set to zero, yellow trace is with Cell ID and RNTI are set to One, Blue trace is Gaussian as reference)
It looks like this higher peak result with zero value is due to physical layer scrambling definition, when 0 (zero) is used for CellID and RNTI no scramble applied which leaves possible high peak value from OFDM modulation left in signal. Any non-zero value randomize result and reduces peak and result should create very similar plot.

For other test models, except TM2 and TM2a, TM3.1, all others show similar result with comparing signal CCDF graph with setting Cell ID and RNTI are to one where defined as zero. (note, only on sample combination tried, not extensively verified)  Following is example from TM3.1a
Figure 3, CCDF result of NR-FR1-TM3.1a 100MHz BW, SCS 30k (TDD)
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For TM2 and TM2a, because of only one RB is occupied at any one time, there is not much difference shown with changing Cell ID and RNTI, only small improvement or can be a little worse.
Figure 4, CCDF result of NR-FR1-TM2 100MHz BW, SCS 30k (TDD)
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(red trace is setting 0 (zero) on both cell ID and RNTI, gray trace is 1 and 1, yellow trace is 2 and 1)
For TM3.1, even with Cell ID and RNTI are set to zero, CCDF is not so poor. With changing these to One, there are slight improvement. 
Figure 5, CCDF result of NR-FR1-TM3.1 100MHz BW, SCS 30k (TDD)
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(red trace is with both cell ID and RNTI are set to zero, yellow trace is with both are set to one)

For the case of two RNTI values are used for two different group of PRBs, changing zero to any non-zero value (experiment with zero to one, one to two) as well as changing Cell ID to one greatly improves CCDF.  As long as non-zero values are picked, result seems to have great improvement.
3 Proposal
Current test model definition shows very high peak to average ratio and not very good for testing except TM2, TM2a and TM3.1. High peak to average is waste of linear portion of power amplifier, this should be improved whenever solution exist.

This document proposes simple solution to high peak to average issue with using non-zero CellID and RNTI value for test models for both TS38.141-1 and -2 specifications. Also for TM2, TM2a, and TM3.1, although result is not so different, because of simplicity and commonality (which brings ease of settings on parameters), also proposes to use non-zero values.
For the case of two RNTI values are used for two different group of PRBs (TM1.2, TM3.2, TM3.3), proposal is to use non-zero value for where currently zero is assigned.

For Non-zero value, there is no preference, it’s good to pick value easy to remember so that 1 or 2 are good choice.
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