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1	Introduction
During RAN4 #85, the SNR for the NR UE REFSENS requirements was further discussed, and the following WF [1] was approved with simulation assumption for alignment purpose as below, which is supplementary to the WF agreed in NR Ad-Hoc #3 [2] and WF agreed in RAN4 #84Bis [3]. 
	Background: 
· The simulation assumptions were agreed as following from previous meeting.
· 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
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· FR2
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· Following the previous slides as agreed simulation assumption
· 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
· 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.
Online agreements made in RAN4#85:
· The following agreements were made and captured in the chairman’s notes.
· Use CR=1/3 for the REFSENS SNR simulation assumption.
· Use PRB bundling size 2 for the REFSENS SNR simulation assumption.
· Still use -1dB SNR value for the NR UE REFSENS analysis target
· Agree on the following REFSENS definition procedure
· Use tentative SNR = -1 dB as the assumption for NR RF REFSENS definition
· Define REFSENS FRC and define corresponding SNR value (SNRFinal) as per RAN1 work progress (final SNR value may be different from tentative SNR)
· Replace the tentative SNR value with final SNR value once it is finalized as follows: REFSENSFinal = REFSENS + SNRFinal – SNR
WF for further simulation assumptions
· Take the following configuration as the working assumption unless further issues are identified.
· DMRS configuration: 
· Option 1: Front loaded Type 1, DL-DMRS-len = 1, DL-DMRS-add-pos = 2
· Option 2: Front loaded Type 1, DL-DMRS-len = 1, DL-DMRS-add-pos = 3
· Option 3: Front loaded Type 1, DL-DMRS-len = 1, DL-DMRS-add-pos = 1
· PTRS configuration
· FR1: No PTRS
· FR2:
· Option 1: No PTRS 
· Option 2: PTRS is configured
· KPTRS = 2 (transmitted in every 2nd RB)
· LPTRS = 1 (transmitted in each OFDM symbol)
· Other options are not precluded in case issues are identified by companies.
· Both ideal and practical channel estimations results are to be provided for alignment purposes. 
· Keep previous agreement: Practical channel and noise estimation are captured in the REFSENS SNR term. 
WF for IM
· Companies are encouraged to bring more input in next meeting for components contributing to IM.
· FR1
· Remaining impairments are taken into account in the IM term
· FR2
· Remaining impairments are added on top of SNR.



In this contribution, we provide our views on the SNR FRC parameters and our further updated simulation results based upon our previous contribution [4]. 
2 Simulation Results Update
2.1 Simulation Assumption
The following are the simulation assumptions and FRC used in our simulations:
Table 2-1: Simulation assumptions for required SNR
	Parameters
	Assumption

	Propagation condition
	AWGN

	Antenna configuration
	1x1

	Modulation
	QPSK

	Coding rate
	1/3

	Transmission mode
	1 layer

	PDCCH symbol
	2

	PT-RS
	No PT-RS configuration

	HARQ
	None




Table 2-2: FRC used in the simulation
	
	Set1
	Set2
	Set3

	CBW(MHz)
	10
	50
	50

	SCS(kHz)
	15
	30
	60

	RB
	52
	133
	66

	Modulation order
	QPSK
	QPSK
	QPSK

	Channel Bits Length

	DMRS Option-1 (DL-DMRS-add-pos = 2)
	13728
	35112
	17424

	DMRS Option-2 (DL-DMRS-add-pos = 3)
	13104
	33516
	16632

	DMRS Option-3 (DL-DMRS-add-pos = 1)
	12480
	31920
	15840

	Effective Transmission Bits Size

	MCS 4
	DMRS Option-1
	4504
	11592
	5656

	
	DMRS Option-2
	3384
	8776
	4248

	
	DMRS Option-3
	3384
	8776
	4248

	MCS 5
	DMRS Option-1
	5528
	14152
	7064

	
	DMRS Option-2
	4120
	10568
	5272

	
	DMRS Option-3
	4120
	10568
	5272

	MCS 6
	DMRS Option-1
	6552
	11324
	8216

	
	DMRS Option-2
	4888
	12616
	6296

	
	DMRS Option-3
	4888
	12616
	6296

	Effective Coding Rate

	MCS 4
	DMRS Option-1
	0.3281
	0.3301
	0.3246

	
	DMRS Option-2
	0.2582
	0.2618
	0.2554

	
	DMRS Option-3
	0.2712
	0.2749
	0.2682

	MCS 5
	DMRS Option-1
	0.4027
	0.4031
	0.4054

	
	DMRS Option-2
	0.3144
	0.3153
	0.3170

	
	DMRS Option-3
	0.3301
	0.3311
	0.3328

	MCS 6
	DMRS Option-1
	0.4773
	0.4838
	0.4715

	
	DMRS Option-2
	0.3730
	0.3764
	0.3785

	
	DMRS Option-3
	0.3917
	0.3952
	0.3975

	CFI
	2
	2
	2

	CRC for TB
	24
	24
	24

	CRC for CB
	0
	24
	0

	# of CB
	1
	2
	1

	Base Graph Type
	BG1
	BG1
	BG1



As agreed in previous RAN4 meeting, the target coding rate should be 1/3; therefore, based on the FRC table above which is calculated with TBSize based on latest approved TS 38.214[5], in each DMRS option, we choose the highlight-yellow code rates which are close to 1/3 for evaluation purpose in each set, e.g., for Set 1 DMRS Option-1 (DL-DMRS-add-pos = 2), the resultant coding rates for MCS 4, 5, 6 will be 0.3281, 0.4027 and 0.4773, among which the former two are simulated and the last one is not due to its being far from 1/3 target coding rate. 
2.2 Simulation Results
Following are the simulation results for cases of three sets on three DMRS configuration options.
· Set 1:
[image: ][image: ]
Figure 1: Simulation results for Set1 Option1 cases			Figure 2: Simulation results for Set1 Option2 cases

[image: ]
Figure 3: Simulation results for Set1 Option3 cases


· Set 2:
[image: ][image: ]
Figure 4: Simulation results for Set2 Option1 cases		  Figure 5: Simulation results for Set2 Option2 cases
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Figure 6: Simulation results for Set2 Option3 cases


· Set 3:
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Figure 7: Simulation results for Set3 Option1 cases			Figure 8: Simulation results for Set3 Option2 cases
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Figure 9: Simulation results for Set3 Option3 cases

Considering the agreement from RAN4 #85, i.e., “Still use -1dB SNR value for the NR UE REFSENS analysis target”, we propose to firstly down select the MCS for Set 1-3 and DMRS Option 1-3 to make sure the -1dB SNR be the closest, and based on this principle, the following table can be reached.
Observation 1: Based on TS 38.213’s definition, the MCS down-selection can be obtained for 1/3 Target Code Rate and tentative SNR target -1dB:  
Table 2-3 Summary of MCS Down-selection (for 1/3 Target Code Rate and SNR= -1dB target)
	Scenarios
	DMRS pattern

	
	Option 1
(DL-DMRS-add-pos = 2)
	Option 2
(DL-DMRS-add-pos = 3)
	Option 3
(DL-DMRS-add-pos = 1)

	Set 1
	MCS4
	MCS5
	MCS5

	Set 2
	MCS4
	MCS5
	MCS5

	Set 3
	MCS4
	MCS5
	[bookmark: _GoBack]MCS5



Observation 2: Based on the above MCS down-selection, the required SNR values for 5% BLER (with practical channel estimation) can be summarized in the following table. 
Table 2-4 Summary of SNR values (for 5% BLER), based on above MCS down-selection
	Scenarios
	DMRS pattern

	
	Option 1
(DL-DMRS-add-pos = 2)
	Option 2
(DL-DMRS-add-pos = 3)
	Option 3
(DL-DMRS-add-pos = 1)

	Set 1
	-0.8
	-1.2
	-1.3

	Set 2
	-0.8
	-1.3
	-1.2

	Set 3
	-0.9
	-1.1
	-1.2



Based on the above analysis, we would like to provide our preference among DMRS options, i.e., DMRS option-1 (DL-DMRS-add-pos = 2), which can both test the practical channel estimation performance and SNR values closer to target -1dB. 
Proposal 1: Choose DMRS Option-1 (DL-DMRS-add-pos = 2) for REFSENS FRC. 
3 Discussion on Implementation Margin
Based on our understanding, the implementation margin part discussed here is only targeted to cover the baseband part while the RF margin will be tackled by RF experts separately. Considering the implementation margin usually observed between floating and fixed point implementation, and also practical tracking for baseband part (including AGC, sync-tracking loop etc.), we believe 2.5dB baseband implementation margin is reasonable option to be adopted. . 
Proposal 2: Choose baseband implementation margin IM=2.5dB. 

4 Conclusion
In this paper, we provided our views on the SNR FRC parameters and our further updated simulation results as follow:
Observation 1: Based on TS 38.213’s definition, the MCS down-selection can be obtained for 1/3 Target Code Rate and tentative SNR target -1dB:  
Table 2-3 Summary of MCS Down-selection (for 1/3 Target Code Rate and SNR= -1dB target)
	Scenarios
	DMRS pattern

	
	Option 1
(DL-DMRS-add-pos = 2)
	Option 2
(DL-DMRS-add-pos = 3)
	Option 3
(DL-DMRS-add-pos = 1)

	Set 1
	MCS4
	MCS5
	MCS5

	Set 2
	MCS4
	MCS5
	MCS5

	Set 3
	MCS4
	MCS5
	MCS5



Observation 2: Based on the above MCS down-selection, the required SNR values for 5% BLER (with practical channel estimation) can be summarized in the following table. 
Table 2-4 Summary of SNR values (for 5% BLER), based on above MCS down-selection
	Scenarios
	DMRS pattern

	
	Option 1
(DL-DMRS-add-pos = 2)
	Option 2
(DL-DMRS-add-pos = 3)
	Option 3
(DL-DMRS-add-pos = 1)

	Set 1
	-0.8
	-1.2
	-1.3

	Set 2
	-0.8
	-1.3
	-1.2

	Set 3
	-0.9
	-1.1
	-1.2



Proposal 1: Choose DMRS Option-1 (DL-DMRS-add-pos = 2) for REFSENS FRC. 
Proposal 2: Choose baseband implementation margin IM=2.5dB. 
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