[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 NR Ad-hoc#3	R4-1709735
Nagoya, Japan, September 18th-21st, 2017

[bookmark: Source]Agenda item:	 3.5.6.1
Source: 	Qualcomm Incorporated
Title: 	PSS/SSS detection in NR: updated link level simulation results
[bookmark: DocumentFor]Document for:	Discussion
[bookmark: _Ref462751722]1. 	Introduction
During last RAN4 #84 meeting we presented initial results for PSS/SSS detection in NR, with focus on mmWave bands [3]. Following the agreements in [1] and [2] for NR link level simulation assumptions of PSS/SSS detection, in this paper we present updated simulation results, also including sub-6 bands. 
2. 	Assumptions 
PSS/SSS detection simulations have been done according to the assumption in [2] and with these particular cases:
· Synchronous deployment (relative delay of CP/2) 
· 1 TX antenna with cross-polarization and 2 RX antennas with ideal receiver beamforming (Rx beam is pointing towards the Rx signal and no beam sweep is simulated)
· Prior knowledge of serving cell – cell ID = 337 (NID1, NID2 = {112,1});
· Velocity of 3 km/h and simulated SS burst periodicity is 20ms 
· Single transmitted SS block per SS burst set (K=1);
The selected parameters for subcarrier spacing, propagation conditions, Es/Noc levels and cell IDs are listed directly in Table 1 and Table 2 with the results, whereby the 90 percentiles of the detection time are reported. The SINR value is measured at the baseband (detector) and no implementation margin nor RF impairments have been simulated. 
3.	Results for 30 GHz
It can be observed that for both subcarrier spacing one burst suffice for all AWGN cases apart colliding NID2 at low SINR. For the more challenging propagation conditions of CDL-A two burst are required in most of the cases instead. 
Table 1. PSS/SSS detection time for Cell identification at 30 GHz, in number of SS burst set periods
	Case#
	SINR
	Cell ID
	NID1, NID2
	AWGN
	CDL-A

	
	
	
	
	120 kHz
	240 kHz
	120 kHz
	240 kHz

	1
	-6 dB
	674
	{224,2}
	1
	1
	 2
	 1

	2
	
	673
	{224,1}
	1
	1
	 2
	 2

	3
	-7 dB
	674
	{224,2}
	1
	1
	 2
	 2

	4
	
	673
	{224,1}
	1
	1
	 2
	 2

	5
	-8 dB
	674
	{224,2}
	2
	1
	 2
	 2

	6
	
	673
	{224,1}
	2
	2
	 3
	 2






4.	Results for 4 GHz
It can be observed that for both subcarrier spacing one burst suffice for most cases apart colliding NID2 at low SINR. It shall be noted that these results may be optimistic due to the considered SS burst periodicity of 20 ms.
Table 2. PSS/SSS detection time for Cell identification at 4 GHz, in number of SS burst set periods
	Case#
	SINR
	Cell ID
	NID1, NID2
	AWGN
	EPA[5]
	ETU[30]

	
	
	
	
	15 KHz
	30 KHz
	15 KHz
	30 KHz
	15 KHz
	30 KHz

	1
	-6 dB
	674
	{224,2}
	1
	1
	1
	1
	1
	1

	2
	
	673
	{224,1}
	1
	1
	1
	1
	1
	1

	3
	-7 dB
	674
	{224,2}
	1
	1
	1
	1
	1
	1

	4
	
	673
	{224,1}
	1
	2
	1
	1
	1
	1

	5
	-8 dB
	674
	{224,2}
	1
	1
	1
	1
	1
	1

	6
	
	673
	{224,1}
	2
	2
	2
	2
	1
	1



5. 	Conclusions 
In this paper, we provided updated results for PSS/SS detection in NR bands, for a number of parameter combinations according to the simulation assumptions agreed in [2]. The results should be taken into account when RAN4 discusses the requirements.
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