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Introduction

In the NR AH#1807 meeting, there were some initial discussions on power boosting for test model and WF [1] was approved to further guide the input from vendors. In this contribution, we want to share some further consideration on this aspect.
Discussion 
As for the E-TM1.2,E-TM3.2,E-TM3.3, power boosting and power de-boosting has already been specified according to some evaluation results on the effects of power boosting/de-boosting on EVM and UEM performance in LTE WI phase. Before discussing the power boosting/de-boosting for NR test model, it’s beneficial to check power allocation scheme specified in E-UTRA physical layer. 
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« Power boosting/deboosting present in E-TM1.2, E-TM3.2, ETM3.3
+ Ericsson [5] showed results showing boosting may not be necessary
* Nokia considering whether boosting is necessary
* Huawei expressed some concern about necessity of boosting for DPD

* WF
* Companies encouraged to present results to evaluate necessaity of LTE-based
boosting / deboosting in next meeting
* If boosting/de-boosting met-necessity i not shown, simplification of test models is
possible- considered

« If boosting /de-boosting has impact upon RF requirements/performance, considerations
of this parameter may be considered in the test model
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From E-UTRA 36.213 spec: 

	UE may assume CRS RS EPRE is constant across the downlink system bandwidth and constant across all subframes until CRS power information is received. This CRS EPRE information is given by the parameter Reference-signal-power provided by higher layers. 

For each UE, the ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs in all the OFDM symbols not containing cell-specific RS is equal and is denoted by
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. The UE may assume that for 16 QAM, 64 QAM, RI>1 spatial multiplexing or for PDSCH transmissions associated with the multi-user MIMO transmission mode, 
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is 0 dB for all transmission modes except multi-user MIMO and where
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 is a UE specific parameter configured by RRC and which can take the values of [3, 2, 1, 0, -1, -2, -3, -6] in dB.  

For each UE, the ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs in all the OFDM symbols containing cell-specific RS is equal and is denoted by
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The cell-specific ratio 
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 is given by Table 5.2-1 according to cell-specific parameter 
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signalled by higher layers and the number of configured eNodeB cell specific antenna ports.
Table 5.2-1: Ratio of PDSCH EPRE to cell-specific RS EPRE in symbols with and without cell-specific RS for 1, 2, or 4 cell specific antenna ports 
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According to the downlink power allocation scheme specified for E-UTRA, it can be noted that PA is a UE specific parameter configured by RRC and ranging from [3, 2, 1, 0, -1, -2, -3, -6] in dB. For the PB, it can be derived by higher layer parameters. The reasons why the parameters PA, PB should be informed to UE as these information are essential and critical for CRS based PDSCH demodulation. In the E-UTRA conformance testing spec TS36.141, the power boosting or de-boosting boundary is exactly aligned with this configuration [3dB for E-TM1.2,-3dB for E-TM3.3,-6dB for E-TM3.2]. 

In addition, it’s also beneficial to review the effect of power boosting and de-boosting on UEM and EVM performance. For power boosting in E-TM1.2, as presented in the contribution [3], power boosting could result in IMD3 ripples and lower ACLR which means power reduction is necessary to meet the FCC requirement as shown in Figure1. For power de-boosting in E-TM3.2 and E-TM3.3, the RE power ramping down will lead to reduced TX SNR as the clipping noise floor will remain nearly constant and this would effectively require a lower EVM requirement as shown in Figure 2. 

Observation 1:  power boosting for E-TM1.2 could have impacts on the UEM and ACLR performance;

Observation 2:  power de-boosting for E-TM3.2 and E-TM3.3 could have impacts on the EVM performance. 
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Fig 1. 3 or 6dB higher power on some PRBs vs flat power allocation [3]
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Fig 2. Impact on 64QAM EVM requirements - RE power down [3]
For the power allocation scheme specified in the NR physical layer, as DM-RS are specified for PDSCH demodulation without CRS defined anymore, theoretically power allocation for each UE within channel bandwidth could be any value which is belonging to the implementation issues. The ratio of PDSCH EPRE to DM-RS EPRE should be informed to UE for channel estimation and demodulation. However according to observation 1 and 2 made for E-UTRA test model, the boundary for power boosting and power de-boosting should still be limited by the UEM/ACLR and EVM requirement. 

For the FR1 NR BS, it could also be noted that EVM requirement,RE power control dynamic range and near-end unwanted emission mask/ACLR for FR1 NR BS in TS38.104 are all reused from that of E-UTRA, therefore we propose that power boosting and power de-boosting for FR1 NR test model could also reuse that of E-UTRA.

Proposal: for FR1 NR BS conformance testing, power boosting and power de-boosting could reuse the same level of E-UTRA test model. 

From NR TS38.214 spec:
	For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (1/
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[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Subclause 5.1.6.2. The DM-RS scaling factor 
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 specified in Subclause 7.4.1.1.2 of [4, TS 38.211] is given by 
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Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE

Number of DM-RS CDM groups without data

DM-RS configuration type 1
DM-RS configuration type 2
1
0 dB
0 dB
2
-3 dB
-3 dB
3
-
-4.77 dB
When the UE is scheduled with PT-RS ports associated with the PDSCH and when the PT-RS port is associated to 
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if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port (
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) is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor 
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specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by
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otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE (
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epre-Ratio
The number of PDSCH layers
1
2
3
4
5
6
0
0
3
4.77
6
7
7.78
1
0
0
0
0
0
0
2

reserved
3

reserved
The downlink PDCCH EPRE is assumed as the ratio of the PDCCH EPRE to NZP CSI-RS EPRE and takes the value of 0 dB.


For the FR2 NR BS, there are not RE power control requirement defined as motivation for power boosting and power de-boosting for mmWave scenario are questionable. For power boosting for coverage extensions, it was seen to be not suitable due to challenging propagation condition. For the power de-boosting for interference mitigation, as beamforming could allow the granular power allocations which can be seen as interference mitigation in the spatial direction. 

Proposal 2: for FR2 NR BS conformance testing, propose to not specify the power boosting and power de-boosting. 
Conclusions
In this proposal, we share some initial considerations for NR transmitter test model and propose to reuse the similar test model and power boosting/de-boosting levels as defined for LTE.

Observation 1:  power boosting for E-TM1.2 could have impacts on the UEM and ACLR performance;

Observation 2:  power de-boosting for E-TM3.2 and E-TM3.3 could have impacts on the EVM performance;

Proposal 1: for FR1 NR BS conformance testing, power boosting and power de-boosting could reuse the same level of E-UTRA test model.;

Proposal 2: for FR2 NR BS conformance testing, propose to not specify the power boosting and power de-boosting. 
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