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1 Introduction
In RAN1#86 meeting [1], the following agreements on initial access were achieved:
· RAN1 should strive for a common framework, including for example structure of synchronization signals, for initial access

· More specifically, especially within a group of frequency bands in the frequency range, RAN1 should strive for an unified framework covering

· Single beam based and multi-beam based deployments

· TDD and FDD operations

· Different/mixed numerologies

· Standalone and non-standalone operations

· Licensed band and unlicensed band operations

· FFS: mMTC use case

· RAN1 should take at least following requirements into account to design initial access

· Providing at least following functionalities

· Detection of NR cell and its ID

· Note: In this context, NR cell corresponds one or multiple TRP(s)

· Initial time/frequency synchronization to the cell

· Providing necessary information for random access

· Providing sufficient number of the identity values to allow deployment flexibility

· FFS: supporting efficient mobility

· FFS: supporting efficient inter-RAT measurement

· Reducing the frequency hypothesis UE needs to search for compared to LTE

· FFS: detecting beam ID(s)

In this contribution, we present initial LLS evaluation results for initial access based on the agreed evaluation assumptions [2]. 
2 Initial Access Procedure
As introduced in [3], multiple TRPs can form a hypercell providing seamless mobility to the UE.  Different TRPs within a hypercell could transmit identical synchronization signals (SSs), no matter they are closely coordinated or not, i.e. it effectively implies single frequency network (SFN) transmission or non-SFN transmission. As depicted in Figure 1, the target UE may not receive SSs from the TRPs who are not closely coordinated due to the power attenuation from path loss, although the propagation delays from those TRPs may exceed the CP length.  It can be observed that the power difference of different TRPs are constrained to be no more than 3 dB in the agreed simulation assumptions [2].
In this contribution, we aim to justify that the initial access scheme under the UE-cell-center-like framework merits from multiple TRPs within a closely coordinated area sending identical SSs, i.e., SFN transmission of SS even with timing arrival differences. Additionally, LTE SS (both PSS and SSS) are re-used for the simulation results in this contribution.
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Figure 1.  Example of transmission of SSs from closely coordinated TRPs within a hypercell.
3 Link-level Performance Evaluation
In this section, we present the LLS evaluation of initial access performance for below 6GHz using the proposed scheme mentioned in Section 2. The performance of the initial access schemes in LTE is provided as benchmark. We consider both single-TRP and multi-TRPs scenarios to investigate performances under AWGN and CDL-C channel models [4]. The detailed evaluation assumptions can be found in appendix. We mainly consider the following metrics in [2]: 
· Signal detection rate
· Misdetection probability
· Cell search time
· Residual timing and frequency errors after synchronization.
For single-TRP and multi-TRP transmission cases, we evaluate the performance of three schemes: 
1) Single TRP as benchmark 
2) Three TRPs with different LTE SSs 
3) Three TRPs with the same LTE SS
with/without frequency offset under AWGN and CDL-C channel models, respectively. The frequency offset is set according to Table 1 for initial/non-initial acquisition scenarios. 
The signal detection rate is provided in Figure 3 for both initial and non-initial acquisition. It can be observed that the proposed scheme (3 TRPs, Identical SS) reaches 100% signal detection rate under AWGN channel even in very low SNR, i.e., -6 dB. Under fading channel, the signal detection rate of two 3 TRPs schemes are very close, but still much better than the case of signal TRP.
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Figure 3． Results for signal detection probability on an AWGN and a CDL-C channel for initial access and non-initial access, respectively, with transmission from 1 or 3 TRPs.
Figure 4 shows a superior performance of the proposed scheme (3 TRPs, Identical SS) than other two schemes in miss detection probability under both AWGN and CDL-C channels.
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Figure 4．Results for miss detection probability on an AWGN and a CDL-C channel for initial access and non-initial access, respectively, with transmission from 1 or 3 TRPs.
The cell search time at an SNR = -6 dB is provided in Figure 5, which gives an interesting observation that that the cell search time is significantly reduced in multi-TRP scenarios. 
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Figure 5. Results for cell search time on an AWGN and a CDL-C channel for initial access and non-initial access, respectively, with transmission from 1 or 3 TRPs.
The residual frequency error is provided in Figure 6, where we provide performance for initial/non-initial access cases under 0 dB and -6 dB respectively. In all the cases, the residual frequency errors for 3 TRPs with identical SS show less variance than for the two other schemes. 
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Figure 6. Results for residual frequency error on an AWGN and a CDL-C channel for initial access and non-initial access, respectively, with transmission from 1 or 3 TRPs. 
The residual time error is illustrated in Figure 7 which shows that the timing accuracy is similar for all schemes. 
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Figure 7. Results for residual timey error on a CDL-C channel for initial access and non-initial access, respectively, with transmission from 1 or 3 TRPs. 
Thus we make the following observation and proposal.
Observation 1: Compared to 3 TRPs deployment transmitting different synchronization signals, 3 TRPs deployment transmitting an identical synchronization signal can greatly improve the miss detection rate, reduce the residual frequency errors and have better performance in cell search time.
Proposal 1: Multiple TRPs within a hyper cell using the same synchronization signal should be supported.
4 Conclusion
In this contribution, the LLS evaluation results for single-TRP and multi-TRP transmission of SS in case of AWGN and CDL-C channel models are presented. Based on these results, the following observations can be achieved.
Observation 1: Compared to 3 TRPs deployment transmitting different synchronization signal, 3 TRPs deployment transmitting an identical synchronization signal can greatly improve the miss detection rate, reduce the residual frequency errors and have better performance in cell search time.

Proposal 1: Multiple TRPs within a hyper cell using the same synchronization signal should be supported.
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Appendix A: Evaluation assumptions for LLS
Table 1. Simulation assumptions for link level evaluations.
	Parameter
	LLS Assumptions

	Channel model
	AWGN and CDL-C

	Carrier frequency
	4 GHz 

	Bandwidth
	1.4 MHz

	FFT size
	128

	Subcarrier spacing
	15 kHz

	PSS
	Zadoff-Chu (root = 25 and 34, length = 62) 

	SSS
	m-sequence(168 hypothesis, length 31)

	Frequency offset
	TRP:  + 0.05 ppm
UE: +0.1 ppm for non-initial acquisition and +5 ppm for initial acquisition

	Search window
	6 ms

	Target false alarm probability
	0.001

	eNB antenna
	(1,1,2) with omni-directional antenna element 

	UE antenna
	(1,1,2) with omni-directional antenna element 

	Performance Metrics
	LLS Assumptions

	Signal detection rate
	The chance that the following two conditions are met:

1. the PSS signal is detected

2. the time error is within a threshold of 0.52us 

	Miss detection rate
	The chance that any of following three conditions is met:

1. no PSS signal is detected;

2. the time error is larger than 0.52us

3. the cell ID is not correct 

	Cell search time
	Time for searching PSS

	Residual time/frequency error
	1. Residual time error is the time difference between the detected location and actual location of PSS signal
2. We perform coarse frequency estimation based on PSS signal, and then compensate the estimated FO back to the received signal. The residual frequency error is the difference between the estimated FO and the known value.
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