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1 Introduction
In RAN4 meeting #74, the new scenarios were discussed and there were four kinds of new scenarios identified. After the email discussion, more detailed parameters were provided by companies. And the summary of email discussion was provided in [1]. And totally three (or four) new channel models were identified, which are directly related to demodulation performance. In this contribution we would like to provide the initial analysis of the impact of new channel model on BS demodulation performance requirements and more detailed simulation assumptions to facilitate the evaluation in the future.
2 New channel models
Because here we mainly care about the demodulation performance, we focus on the small scale or fast fading channels for the new scenarios. According to [1], there are three types of new channel models:
· SFN model (RRH sharing the same cell id to UE) 

· Leaky cable outside carriage to Repeater in tunnel scenario

· Leaky cable inside carriage to UE in tunnel scenario.

But in accordance of the offline discussion, it was thought the SFN channel model in open space would be different from one in the tunnel, because there will be more multiple paths observed from each RRH. However, in general SFN in tunnel can be viewed as a special case of SFN in open space with small size or vice versa.

For the SFN channel model, the number of detectable paths, the relative power levels of each tap, the Doppler shift for each tap and the relative timing delay arrived at UE from each RRH will change with time. So the channel is time-variant.
For the channel from the leaky cable to repeater in the tunnel, the channel could be modelled as the multi-tap channel, and each tap could be described as a random variable which is complex Gaussian distributed (the amplitude is Rayleigh-distributed). And due to fast moving there would be a Doppler spread, but the Doppler spread is not uniform on each tap. On the contrary, each tap is approximated linked to a distinct Doppler shift.
For the channel from the leaky cable to user in the carriage, the channel model is one with multi-tap and zero Doppler. It seems that channel is not relevant for the high speed scenario, but in fact there are two classes of scenarios as shown in [1], i.e., one-hop channel and two-hop channel. Leaky cable to user is used for the latter.
The detailed channel model will be discussed in other papers.
3 Analysis of challenges for BS demodulation
3.1 PUSCH/PUCCH performance under SFN
There would be two kinds of implementations for BS under SFN scenario: 

· Each RRH can separately handle PUSCH/PUCCH demodulation and the combine the signal;
· The signals from RRH are directly combined and then processed.

If BS follows the first one, then the processing in each RRH is the same as the legacy one. If BS follows the second one, maybe there are performance losses and in SI we should evaluate them. But in our view, the first implementation would be widely used in the future. So there might be no need to specify such tests.
3.2 PUSCH/PUCCH performance under Leaky cable channel
The uplink signal will arrive at the many slots and then be combined together. At the eNB receiver, the multi-path could be observed together with the Doppler shift per path. Because eNB could not separately handle the signal coming from one angle and corresponding to one Doppler shift, the evaluation of performance would be needed.
3.3 PRACH performance
Not only for new scenario but for the existing scenario with the higher speed, the PRACH performance should be evaluated because there is no AFC for it and the residual frequency error due to the unstable oscillator and Doppler shift would be very challenging for detect PRACH.
And one more thing is that the legacy restricted set for selecting the candidate PRACH sequence only provides three non-overlapped searching windows. But with the increasing Doppler shift, the existing scheme could not guarantee the unambiguous detection of the selected PRACH sequence. Maybe the existing PRACH scheme need to be reviewed under the 350km/h scenario.
4 Simulation assumptions

The detailed simulation assumptions are given in Table 1 and Table 2. And it is proposed to study the PUSCH/PUCCH performance under the leaky cable scenario and PRACH performance.
Table 1: Simulation assumptions for BS PUSCH/PUCCH demodulation performance evaluation
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS
	
	[QPSK 1/3, 16QAM 3/4, 64QAM 5/6]

	Propagation condition and correlation matrix
	
	Channel for leaky cable to repeater in Tunnel (multi-tap Rayleigh model with Doppler shift); Low correlation

	Antenna configuration
	
	1x2

	PUCCH format
	
	PUCCH format 1a

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 2: Simulation assumptions for BS PRACH demodulation performance evaluation

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	PRACH burst format
	
	Format 0

	Propagation condition and correlation matrix
	
	Option 1: Dynamic SFN channel; Static channel matrix as defined in B.1 in 36.101

Option 2: Channel for leaky cable to repeater in Tunnel (multi-tap Rayleigh model with Doppler shift); Low correlation
350km/h, 2.6GHz

	Antenna configuration
	
	1x2

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


5 Conclusions

In this paper, we provide our analysis on the BS performance evaluation under the new scenarios. We propose 
· Proposal 1: Study the PUSCH/PUCCH performance under leaky cable channel and PRACH performance under SFN and leaky cable channel to evaluate the impact of new high speed scenario on timing and frequency tracking and the channel estimation.
The detailed simulation assumptions are given in Table 1 and Table 2.
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