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1 Introduction

The following simulation assumptions were agreed in last RAN4 meeting for REFSENS requirements for NR from [1]. In this contribution, we provide initial results based on such simulation assumptions.
· Channel bandwidth and SCS
· Provide REFSENS SNR analysis for at least for the following CBW/SCS combinations

· Set 1: FR1, 10 MHz CBW + 15 kHz SCS (52 PRBs)

· Set 2: FR1, 50 MHz CBW + 30 kHz SCS (133 PRBs)

· Set 3: FR2, 50 MHz CBW + 60 kHz SCS (66 PRBs)

· Interested companies are encouraged to provide results for following combinations
· FR1
· [image: image1.png]SCS (kHz) 15 15 15 30 30 60 60 60
Number of PRBs 25 79 106 65 106 79 107 135




· FR2
· [image: image2.png]SCS (kHz) 60 120 120
Number of PRBs 132 132 264




· LDPC coding rate
· Option 1: CR = 1/3
· Option 2: CR = 1/6
· PDSCH PRB bundling: 
· Option 1: No bundling
· Option 2: 2 PRB bundling
· DL control channel configuration: 
· 3 symbols per-slot are used for DL control channel for CBW=5MHz 
· 2 symbols per-slot are used for DL control channel for CBW>5MHz 
· SS Block configuration: 
· Schedule PDSCH in slots without SS blocks
· DMRS configuration: 
· DMRS configuration type 1
· DMRS AP is FFS
· FFS between: Single/Double symbol DMRS

· FFS whether to configure additional DMRS symbols

· PTRS configuration
· FR1: No PTRS
· FR2: PTRS is configured. KPTRS  and LPTRS are FFS.

· TRS and CSI-RS configuration
· Schedule PDSCH transmissions in the slots without TRS / CSI-RS.

· Practical channel and noise estimation are captured in the REFSENS SNR term. 
· Channel/noise estimation assumptions are for further discussion

· Remaining baseband impairments
· FR1
· Remaining baseband impairments are taken into account in the IM term
· Baseband IM value is FFS 
· FR2
· Remaining baseband impairments are added on top of SNR
2 Simulation results
Figure 1 shows REFSENS results with PRB bundling as 2. Figure 2 shows REFSENS results with PRB bundling as 1. Both are based on the simulation assumptions from above agreed WF and both ideal and practical channel estimations are used.
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Figure 1 PDSCH results for REFSENS with 2 PRB bundling
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Figure 2 PDSCH results for REFSENS with 1 PRB bundling
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Figure 3 PDSCH results for REFSENS with 2 PRB bundling and 2 DRMS symbols

From the results it’s not good enough with 1 PRB bundling but with 2 PRB bundling the results are acceptable with practical channel estimation so it’s suggested we use code rate 1/3 with 2 PRB bundling for any future alignment. On top of that by using 2 DMRS symbols could further improve the performance to be closer to SNR=-1dB. By such assumption it’s better than further increasing the PRB bundling or reducing the code rate. 
Proposal 1: Use code rate 1/3 with 2 PRB bundling for further evaluation and alignment.
Proposal 2: Use 2 DMRS symbols for further evaluation and alignment.
Proposal 3: Keep SNR=-1dB as the agreed assumption.
3 IM consideration

As the IM is only considered to cover the baseband part which means only the margin between floating and fixed points implementation should be listed. From experience of LTE time we can keep it in a very good number e.g. 0.5dB even for fading condition and higher modulation order and right now for NR with AWGN channel and 1x1 antenna configuration assumption we should take 0.5dB as reasonable IM for the float vs fixed point implementation.
Proposal 4: Use 0.5dB as the IM to cover the baseband implementation margin between floating and fixed-point implementation under AWGN 1x1 for NR REFSENS.
4 Conclusions

In this contribution, we provide simulation results for NR REFSENS and IM suggestion for baseband part with proposals as following.
Proposal 1: Use code rate 1/3 with 2 PRB bundling for further evaluation and alignment.
Proposal 2: Use 2 DMRS symbols for further evaluation and alignment.

Proposal 3: Keep SNR=-1dB as the agreed assumption.
Proposal 4: Use 0.5dB as the IM to cover the baseband implementation margin between floating and fixed-point implementation under AWGN 1x1 for NR REFSENS.
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