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1
Introduction
This contribution presents our updated link simulation results for NR UE REFSENS SNR evaluations following the updated simulation assumptions agreed in [1]. 
2
Discussion
In this section, we present our NR UE REFSENS link simulation results based on the agreed simulation assumptions in [1]. In our simulations, we have used the following assumptions:
· 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
· LDPC code rate 1/3. MCS=5 from MCS index table 5.1.3.1-1, TS 38214.
· DL control channel configuration:

· 3 CORESET symbols for CBW=5MHz

· 2 CORESET symbols for CBW>5MHz

· TBS values based on next parameters:

	
	Number of RE within a PRB 
	Quantized number of RE

	Option 3
	120
	108

	Option 2
	108
	108

	Option 1
	96
	108


* Xoh-PDSCH is set to 0 

Table 1: FRC for DMRS option 3 for FR1 and FR2.
	FR1
	FR2

	CBW/SCS/PRBs
	Channel bits
	TBS
	CR
	CBW/SCS/PRBs
	Channel bits
	TBS
	CR

	10/15/52
	12480
	4096
	0.328
	100/60/132
	31680
	10504
	0.3315

	15/15/79
	18960
	6272
	0.331
	200/120/132
	31680
	10504
	0.3315

	20/15/106
	25440
	8456
	0.332
	400/120/264
	63360
	21000
	0.3314

	25/30/65
	15600
	5120
	0.328
	
	
	
	

	40/30/106
	25440
	8456
	0.332
	
	
	
	

	50/30/133
	31920
	10504
	0.329
	
	
	
	

	60/60/79
	18960
	6272
	0.330
	
	
	
	

	80/60/107
	25680
	8456
	0.329
	
	
	
	

	100/60/135
	32400
	10760
	0.32
	
	
	
	


Table 2: FRC for DMRS option 1 for FR1 and FR2.

	FR1
	FR2

	CBW/SCS/PRBs
	Channel bits
	TBS
	CR
	CBW/SCS/PRBs
	Channel bits
	TBS
	CR

	10/15/52
	11232
	4096
	0.365
	100/60/132
	28512
	10504
	0.368

	15/15/79
	17064
	6272
	0.368
	200/120/132
	28512
	10504
	0.368

	20/15/106
	22896
	8456
	0.369
	400/120/264
	57024
	21000
	0.368

	25/30/65
	14040
	5120
	0.365
	
	
	
	

	40/30/106
	22896
	8456
	0.369
	
	
	
	

	50/30/133
	28728
	10504
	0.365
	
	
	
	

	60/60/79
	17064
	6272
	0.367
	
	
	
	

	80/60/107
	23112
	8456
	0.365
	
	
	
	

	100/60/135
	29160
	10760
	0.368
	
	
	
	


Table 3: FRC for DMRS option 2 for FR1 and FR2.

	FR1
	FR2

	CBW/SCS/PRBs
	Channel bits
	TBS
	CR
	CBW/SCS/PRBs
	Channel bits
	TBS
	CR

	10/15/52
	9984
	4096
	0.410
	100/60/132
	25344
	10504
	0.415

	15/15/79
	15168
	6272
	0.413
	200/120/132
	25344
	10504
	0.415

	20/15/106
	20352
	8456
	0.415
	400/120/264
	50688
	21000
	0.414

	25/30/65
	12480
	5120
	0.410
	
	
	
	

	40/30/106
	20352
	8456
	0.415
	
	
	
	

	50/30/133
	25536
	10504
	0.411
	
	
	
	

	60/60/79
	15168
	6272
	0.413
	
	
	
	

	80/60/107
	20544
	8456
	0.411
	
	
	
	

	100/60/135
	25920
	10760
	0.415
	
	
	
	


As agreed in the last RAN4 meeting, we have provided both ideal and practical channel estimation results for alignment purposes. In Table 4 we provide our FR1 and FR2 simulations results for DMRS Option 3. and in Table 5 for DMRS option 1 and in Table 6 for DMRS option 2. No PTRS is configured in these simulations.

Table 4: UE REFSENS simulation results for DMRS Option 3 for FR1 and FR2. SNR for 95% throughput.
	
	FR1
	
	FR2

	CBW/SCS/PRBs
	DMRS Option 3
	CBW/SCS/PRBs
	DMRS Option 3

	SNR [dB]
	Ideal channel estimation
	Practical channel estimation
	SNR [dB]
	Ideal channel estimation
	Practical channel estimation

	5/15/25
	-0.8 dB
	-0.2 dB
	50/60/66
	-1.6 dB
	-0.8 dB

	10/15/52
	-1.7 dB
	-0.8 dB
	100/60/132
	-1.6 dB
	-0.8dB

	15/15/79
	-1.7 dB
	-0.8 dB
	200/120/132
	-1.6 dB
	-0.8dB

	20/15/106
	-1.5 dB
	-0.7 dB
	400/120/264
	-1.6 dB
	-0.8dB

	25/30/65
	-1.7 dB
	-0.8 dB
	
	
	

	40/30/106
	-1.5 dB
	-0.7 dB
	
	
	

	50/30/133
	-1.6 dB
	-0.8 dB
	
	
	

	60/60/79
	-1.7 dB
	-0.8 dB
	
	
	

	80/60/107
	-1.6 dB
	-0.8 dB
	
	
	

	100/60/135
	-1.6 dB
	-0.8 dB
	
	
	


Table 5: UE REFSENS simulation results for DMRS Option 1 for FR1 and FR2. SNR for 95% throughput.
	
	FR1
	
	FR2

	CBW/SCS/PRBs
	DMRS Option 1


	CBW/SCS/PRBs
	DMRS Option 1



	SNR [dB]
	Ideal channel estimation
	Practical channel estimation
	SNR [dB]
	Ideal channel estimation
	Practical channel estimation

	5/15/25
	-0.1
	0.2
	50/60/66
	-1 dB
	-0.6 dB

	10/15/52
	-1dB
	-0.6 dB
	100/60/132
	-1 dB
	-0.6 dB

	15/15/79
	-1 dB
	-0.6 dB
	200/120/132
	-1 dB
	-0.6 dB

	20/15/106
	-0.9 dB
	-0.6 dB
	400/120/264
	-1 dB
	-0.6 dB

	25/30/65
	-1.1 dB
	-0.6 dB
	
	
	

	40/30/106
	-0.9 dB
	-0.6 dB
	
	
	

	50/30/133
	-1 dB
	-0.6 dB
	
	
	

	60/60/79
	-1 dB
	-0.6 dB
	
	
	

	80/60/107
	-1 dB
	-0.6 dB
	
	
	

	100/60/135
	-1 dB
	-0.6 dB
	
	
	


Table 6: UE REFSENS simulation results for DMRS Option 2 for FR1 and FR2. SNR for 95% throughput.
	
	FR1
	
	FR2

	CBW/SCS/PRBs
	DMRS Option 2

	CBW/SCS/PRBs
	DMRS Option 2


	SNR [dB]
	Ideal channel estimation
	Practical channel estimation
	SNR [dB]
	Ideal channel estimation
	Practical channel estimation

	5/15/25
	
	
	50/60/66
	-0.3 dB
	-0.1 dB

	10/15/52
	-0.3 dB
	-0.1 dB
	100/60/132
	-0.3 dB
	-0.1 dB

	15/15/79
	-0.3 dB
	-0.1dB
	200/120/132
	-0.3 dB
	-0.1 dB

	20/15/106
	-0.2 dB
	-0.1 dB
	400/120/264
	-0.3 dB
	-0.1 dB

	25/30/65
	-0.4 dB
	-0.2 dB
	
	
	

	40/30/106
	-0.2 dB
	-0.1 dB
	
	
	

	50/30/133
	-0.3 dB
	-0.1 dB
	
	
	

	60/60/79
	-0.3 dB
	-0.1 dB
	
	
	

	80/60/107
	-0.3 dB
	-0.1 dB
	
	
	

	100/60/135
	-0.3 dB
	-0.1 dB
	
	
	


Additionally, in [1] the following optional case, where PTRS is configured, is defined for FR2. The FR2 simulation results with PTRS configured are provided in Table 7.
· Option 2: PTRS is configured
· KPTRS = 2 (transmitted in every 2nd RB)
· LPTRS = 1 (transmitted in each OFDM symbol)
Table 7: UE REFSENS simulation results for FR2 with DMRS Option 3, Option 1 and Option 2 with PTRS configured. SNR for 95% throughput.
	
	FR2

	CBW/SCS/PRBs
	DMRS Option 3 + PTRS
	DMRS Option 1 + PTRS
	DMRS Option 2 + PTRS

	SNR [dB]
	Ideal channel estimation
	Practical channel estimation
	Ideal channel estimation
	Practical channel estimation
	Ideal channel estimation
	Practical channel estimation

	50/60/66
	-1.4 dB
	-0.6 dB
	-0.8 dB
	-0.4 dB
	-0.1 dB
	0.1 dB

	100/60/132
	-1.5 dB
	-0.7 dB
	-0.9 dB
	-0.5 dB
	-0.2 dB
	0 dB

	200/120/132
	-1.5 dB
	-0.7 dB
	-0.9 dB
	-0.5 dB
	-0.2 dB
	0 dB

	400/120/264
	-1.5 dB
	-0.7 dB
	-0.9 dB
	-0.5 dB
	-0.2 dB
	0 dB


In [1] it was agreed to use SNR = -1 dB as the tentative assumption for NR RF REFSENS definition. Our simulation results do not fully confirm this tentative agreement with practical channel estimation and it would be beneficial to discuss if any further updates are needed to the simulation assumptions. 
3
Conclusions 

In this contribution, we have presented our NR UE REFSENS link simulation results based on the agreed simulation assumptions in [1]. In [1] it was agreed to use SNR = -1 dB as the tentative assumption for NR RF REFSENS definition. Our simulation results do not fully confirm this tentative agreement with practical channel estimation and it would be beneficial to discuss if any further updates are needed to the simulation assumptions. 
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