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1. Introduction
At the RAN#70 meeting, Study Item for performance enhancements for high speed scenario in LTE [1] was completed and following-up Work Item for performance enhancements for high speed scenario [2] was approved. The WI includes the following objectives;
· RRM requirements under DRX configuration in idle mode
· RRM requirements in long DRX in connected mode.
· RLM requirements
· Downlink demodulation performance enhancement and requirements under the identified high speed scenarios
· BS demodulation requirements under ETU600
· BS PRACH demodulation performance enhancement and requirements
In this contribution, we focus on the downlink demodulation performance enhancement under the identified high speed scenarios.
2. Discussion
One of the objectives in the WI is the downlink demodulation performance enhancement, which is captured in the WID [2] as below;
	4.1
Objective of SI or Core part WI or Testing part WI

· Specify higher-layer assistance signalling for UEs complying with the enhanced downlink demodulation performance requirements under the high speed scenarios, if needed (RAN4, RAN2).
· The impact on RAN2 should be minimized. 
4.2
Objective of Performance part WI

· Specify demodulation performance requirements for the downlink demodulation performance if needed, based on the following three candidate solutions provided in SI, including advanced receiver in high speed scenarios, BS frequency pre-compensation and Unidirectional SFN arrangement.
· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
· For the requirements with advanced receiver in high speed scenarios, the other receiver solutions showing comparable performance with the candidate solutions can be considered.
· Receiver robustness in other scenarios/channels should be considered.


As captured in the WID, RAN4 needs to discuss the downlink demodulation performance based on the following three candidate solutions, which were discussed in the SI phase and captured in TR [3];
· Advanced receiver in high speed scenario (Section 6.4.3.1 in the TR)
· BS frequency pre-compensation (Section 6.4.3.2 in the TR)
· Unidirectional SFN scenario (Section 6.4.3.3 in the TR)
Among the above three candidate solutions, the advance receiver does not require modifications to the NW side and hence would be useful to enhance downlink demodulation performance under the SFN deployment for high speed area, which has already been deployed by some operators in their commercial NW [4, 5]. Since it is quite important that the performance in the existing commercial NW is enhanced, RAN4 should give priority to the discussion of the advanced receiver than the other solutions, so that the performance requirements for the advanced receiver are specified in the WI phase.
Observation 1: Some operators have already deployed the SFN deployment under high speed environment in their commercial NW.
Observation 2: Among the three candidate solutions, the advance receiver does not require modifications to the NW side and hence would be useful to enhance DL performance under the SFN deployment, which has already been deployed in operator’s commercial NW.
Proposal 1: Performance enhancement thanks to the advanced receiver should be specified in the WI phase. Note that, this proposal does not intend to prevent performance enhancement thanks to the other solutions.
During the SI phase, 8 deployment scenarios related to the SFN were provided from interested companies and RAN4 decided that two scenarios, i.e. SNF scenario 1 and 2d, are prioritized to be studied. Both scenarios are come from the existing commercial deployment scenarios. We, therefore, propose that RAN4 should discuss the downlink demodulation performance enhancement taking into account both scenarios. 
Proposal 2: RAN4 should discuss performance enhancement taking into account two SFN scenarios in table 1.
Table 1: Parameters for SFN scenarios captured in [3]

	Parameter
	Value

	
	SFN scenario 1
	SFN scenario 2d

	RRH Railway track distance
	300m
	5m

	Distance between RRH
	1km; 1.5km
	500m

	Cell ISD
	2km (2RRHs connect to 1 BBU); 3km (2RRHs connect to 1 BBU)
	1km (2RRHs connect to 1 BBU);

	RRH height (compared to railway track)
	25m
	2.5m


3. Conclusion
In this contribution, we discussed the downlink demodulation performance enhancement under the identified high speed scenarios. Our observation and proposals are as below;

Observation 1: Some operators have already deployed the SFN deployment under high speed environment in their commercial NW.

Observation 2: Among the three candidate solutions, the advance receiver does not require modifications to the NW side and hence would be useful to enhance DL performance under the SFN deployment, which has already been deployed in operator’s commercial NW.
Proposal 1: Performance enhancement thanks to the advanced receiver should be specified in the WI phase. Note that, this proposal does not intend to prevent performance enhancement thanks to the other solutions.
Proposal 2: RAN4 should discuss performance enhancement taking into account two SFN scenarios in table 1.
Table 1: Parameters for SFN scenarios captured in [3]

	Parameter
	Value

	
	SFN scenario 1
	SFN scenario 2d

	RRH Railway track distance
	300m
	5m

	Distance between RRH
	1km; 1.5km
	500m

	Cell ISD
	2km (2RRHs connect to 1 BBU); 3km (2RRHs connect to 1 BBU)
	1km (2RRHs connect to 1 BBU);

	RRH height (compared to railway track)
	25m
	2.5m
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