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1 Introduction

In this contribution we are providing updated simulation assumptions for the Unidirectional SFN arrangement in SFN for HST scenarios. In an earlier contribution at RAN4#76bis [1] simulation assumptions differed from the corresponding assumptions for Bidirectional SFN by usage of a wider bandwidth (20MHz) and by having only a single DLTX antenna. In the updated simulation assumptions bandwidth and the number of TX ports have been aligned with the assumptions used for Bidirectional SFN. 
2 Simulation assumptions for Unidirectional SFN
In the simulation assumptions provided earlier the bandwidth proposed for Unidirectional SFN was 20MHz and the TX port configuration contained only port 0. Since there is no technical reason in this respect for using different assumptions from those already captured for (bidirectional) SFN in TR 36.878 [2], we have now aligned the assumptions. As a consequence the simulation assumptions for Unidirectional SFN can be incorporated in the same tables as the assumptions for (bidirectional) SFN and leaky cable.
As goes for the UE speeds to investigate we are still of the opinion that there is no reason to rule out UE speeds over 350km/h. Since our internal work show that at least up to 750km/h can be supported by a legacy UE when operating at 2.7GHz, we propose that UE speeds 350, 500 and 750km/h are investigated; see for instance [2]. This so baseline behaviour can be secured based on the input from UE vendors. It has earlier, in online discussions, been brought up that EUTRA would not work at speeds higher than 350km/h mainly due to that the uplink would be broken. We do not share this view since it can be addressed e.g. by proper scheduling on the eNodeB side, as explained in [3]. Particularly, one can avoid that PUCCH shares physical resources between UEs with different frequency offset characteristics, and one can separate PRACH carried out at initial random access (when UE is in idle mode) and random access carried out while in connected mode. Furthermore one can separate PRACH carried out by UEs with different frequency offset characteristics. Since we do not see any blockers on the eNodeB side we think it is justified to investigate the proposed UE speeds.
The proposed changes to TR 36.878 [4] are as follows below. The changes are highlighted in yellow shading.

Proposed extension to existing simulation assumptions description

Table 6.4.1-1: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (Link adaptation)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA
PUCCH 1-0 periodic CQI feedback mode

	Propagation condition and correlation matrix
	SFN
	Bidirectional
	
	Dynamic Bidirectional SFN channel as specified in 6.2.3.1: 

· Doppler shift, relative time delay and relative power change with time;

· Static channel matrix as defined in B.1 in 36.101;

· Velocity of train: 

· Option 1: 350km/h
· Option 2: 30km/h (75Hz)as baseline for performance comparison

	
	
	Unidirectional
	
	Dynamic Unidirectional SFN channel as specified in 6.x.y.z: 

· Doppler shift, relative time delay and relative power change with time;

· Static channel matrix as defined in B.1 in 36.101;

· Velocity of train:

· Option 1: 350km/h

· Option 2: 500km/h

· Option 3: 750km/h

	
	Leaky cable
	
	Channel for leaky cable to repeater in Tunnel as specified in 6.2.3.2

The performance under AWGN is provided for performance comparison

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 6.4.1-2: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (fixed MCS)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	MCS#19 (R.35-4 FDD)

	Propagation condition and correlation matrix
	SFN
	Bidirectional
	
	Dynamic Bidirectional SFN channel as specified in 6.2.3.1:

· Doppler shift, relative time delay and relative power change with time;

· Static channel matrix as defined in B.1 in 36.101;

· Velocity of train: 

· Option 1: 350km/h

· Option 2: 30km/h (75Hz)as baseline for performance comparison 

	
	
	Unidirectional
	
	Dynamic Unidirectional SFN channel as specified in 6.x.y.z: 

· Doppler shift, relative time delay and relative power change with time;

· Static channel matrix as defined in B.1 in 36.101;

· Velocity of train:

· Option 1: 350km/h

· Option 2: 500km/h

· Option 3: 750km/h 

	
	Leaky cable
	
	Channel for leaky cable to repeater in Tunnel as specified in 6.2.3.2

· The performance under AWGN is provided for performance comparison

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


END 
The wording of existing section 6.4.1 needs to be modified accordingly to distinguish between the two SFN configurations, and to take into account that there are three UE velocities to be investigated in the Unidirectional case.

To summarize:

· We have aligned the simulation assumptions for Unidirectional SFN with corresponding assumptions for Bidirectional SFN

· Since the simulation assumptions now are aligned we propose that both Bidirectional and Unidirectional are covered in the same tables.
· The wording of Section 6.4.1 of TR 36.878 needs to be modified to distinguish between Bidirectional and Unidirectional configurations, and to take into account that more UE speeds are investigated for the latter case.

A full text proposal is provided in [5].
3 Conclusion
We are proposing simulation assumptions for Unidirectional SFN as described in Tables 6.4.1-1 and 6.4.1-2 above.
A full text proposal for inclusion in TR 36.878 is provided in [5].
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