
3GPP TSG-RAN WG4 Meeting AH-1801
R4-1800332
San Diego, CA, USA, January 22nd-26th 2018
Source:

Ericsson

Title:

Simulation results FRC for ICS  - FR2
Agenda item:

4.4.3.7
Document for:
Approval
1 Introduction
When specifying Rx requirements for NR, one important topic to address is the definition of the Fixed Reference Channels and determine SNR at 95% throughput.. 

In last RAN4#85 meeting, a Way Forward [2] was agreed specifying further the selected FRCs and simulation assumptions to determine SNR values. Later, further emails discussion better clarified assumptions and confirmed TBS values considering latets RAN1 agreements. This contribution recaps agreed simulation assumptions and provides associated simulation results for additional ICS FR2 FRCs.
2 Discussion 
2.1 Simulation assumptions
2.1.1 General
Following simulation assumptions were agreed in RAN4#85 ([2]). Associated TBS have been calculated based on the latest RAN1 agreements and confirmed via emails ([4]).
	
	G-FR2-A1-4
	G-FR2-A1-5

	CBW(MHz)
	
	

	SCS (kHz)
	60
	120

	Symbol type
	CP-OFDM
	CP-OFDM

	#RBs
	33
	16

	Modulation order
	QPSK
	QPSK

	Code Rate (target)
	1/3
	1/3

	TBS
	3240
	1544

	TB CRC 
	16
	16

	#CBs
	1
	1

	CB size
	
	

	CB CRC
	NA
	NA

	Base Graph Type
	2
	2


Table 1: Additional FRCs for ICS FR2
No HARQ scheme will be used. 
2.1.2 DMRS

Following DMRS pattern has been considered: front loaded + 1 (2 DMRS symbols per slot).
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Figure 1: Selected DMRS pattern
No FDM, the REs (in grey in Figure 1) corresponding to DMRS position but without DMRS symbol are not used to send data.
2.1.3 PTRS

For FR2, following PTRS parameters:

· KPTRS : 2 (PTRS every 2 RBs)
· LPTRS : 1 (all symbols with PTRS)

As there was no phase noise model agreed and to not interfer too much in the simulation results, it has been agreed to not simulate any phase noise. The PTRS symbols would only be reserved then and not not used to send data.
2.2 Simulation results

Following Figure 1 shows simulation results for additional FR2 ICS RFCs.

Note that values are ideal results considering realistic channel estimation. 
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Figure 2: SNR vs Normalized Throughput – FR2 - ICS FRCs
Corresponding SNR values at 95% throughput are captured in following Table 2, getting results from [3] for G-FR2-A1-1 and G-FR2-A1-2.
	FRCs
	CBW (MHz)
	#PRBs
	SCS (kHz)
	SNR at 95% throughput (dB)

	G-FR2-A1-1
	50
	66
	60
	-0.5

	G-FR2-A1-2
	50
	32
	120
	-0.4

	G-FR2-A1-4
	
	33
	60
	-0.3

	G-FR2-A1-5
	
	16
	120
	-0.2


Table 2: SNR values at 95% throughput for FR ICS FRCs
3 Conclusion
In this contribution, based on the simulations assumptions agreed in RAN4#85 and via email afterwards, we provided results for SNR value at 95% thoughput for the additional ICS FR2 FRCs.
Proposal: Approve SNR values in Table 2 for additional ICS FR2 FRCs.
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