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Introduction
High speed train single frequency network (HST-SFN) deployments were extensively studied as a part of LTE Rel-13 LTE HST SI. During the work it was identified that DL demodulation performance degrades under assumption of using conventional RX processing and therefore some enhancements in UE Rx algorithms may be needed. In order to notify UE to switch from conventional RX algorithms to advance in HST-SFN deployment two types of RRC signalling for switching UE behaviour were specified in Rel.-14 HST WI: for PCell and SCell. Same time only the single carrier performance requirement was specified and there is no requirements and test cases in order to ensure the UE demodulation performance in Carrier Aggregation (CA) HST-SFN scenario. To resolve this issue in the previous RAN4 #91 meeting an HST-SFN CA scenario was agreed to define specific requirements based on the Rel.-14 train speed (350km/h) [1]. 
In this contribution we provide our view on the test methodology and corresponding simulation results for further alignment for HST-SFN CA scenario.
Test Methodology
At current stage, LTE Normal CA requirements cover multiple scenarios with respect to transmission mode, number of CCs, number of RX antenna and UE CA capability. However, different test methodologies are defined for different scenarios. Rel-14 single carrier HST-SFN requirements are defined for 2 Rx UE and Transmission Mode 3. For such scenarios the following test methodology is used:
1) Selection of CA capability.
LTE support the following CA scenarios: Inter band, Intra-band contiguous and Intra-band non-contiguous. If UE is capable to work in multiple scenarios then CA requirements for TM3 are executed on each supported CA scenarios.
2) Selection of CA configuration.
For scenarios with 2 DL CCs, any one of the supported CA configurations in each CA scenarios is selected for testing. However, for scenarios with 3 and more DL CCs, any one of the supported CA configurations in each CA capability with largest aggregated CA bandwidth combination is selected.
3) Selection of CA Bandwidth combination
For selected CA configuration, UE can pass the requirements for one supported channel bandwidth combination and should not be tested on all channel bandwidth combinations supported in this CA configuration. For scenarios with 2 DL CCs, the selection should be done with the following priority order: 10+10 MHz, 20+20 MHz, 5+5 MHz, 10MHz+5MHz, other combinations. And for scenarios with 3 and more DL CCs, just bandwidth combination with the largest aggregated CA bandwidth combination is used.
4) Minimum performance requirements
Reference points (i.e. SNR for 70% of max Throughput) for requirements are defined for each channel bandwidth value independently under assumption of single carrier transmission, assuming that level of in-band emissions from neighboring CCs on each other is rather low especially in case of intra-band contiguous carrier aggregation. Such approach allows to avoid requirements definition for each channel bandwidth combination. Also, we can observe that single carrier requirements are defined for all channel bandwidth supported in LTE (1.4 – 20 MHz), but, at current stage, there is no CA requirements with channel bandwidth combination containing bandwidths 1.4 and 3 MHz. Definition of requirements for all supported channel bandwidths allows to have test coverage for scenarios defined in future releases.
Proposal #1: For HST SFN CA test reuse test methodology, requirements applicability and test rules from the normal CA test for non HST scenario with Transmission mode 3 (i.e. Sections 8.1.2.3 and 8.2.1.3.1 from TS 36.101).
In normal CA requirements, single FRC is used for different channel bandwidth values. For HST SFN CA requirements, we also suggest to use single FRC for different CA configurations to simplify requirements definition. As HST SFN requirements should be introduced based on the Rel.-14 HST max UE speed 350 km/h we recommend to reuse simulation assumptions from Rel.-14 HST SFN single carrier scenario   
Proposal #2: Reuse Rel.-14 HST SFN single carrier simulation assumptions for all channel bandwidth configurations in HST SFN CA requirements.
Simulation results
In the Figure 1 we provide evaluation results for both FDD and TDD modes for all possible channel bandwidth sizes assuming Rel.-14 HST SFN single carrier simulation assumptions. In the Table 1 the summary of the simulation results is presented. For proper channel estimation in SFN bidirectional scenario we used enhanced UE receiver.
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	[bookmark: _Ref16872278]Figure 1. Simulation results for FDD and TDD modes.



[bookmark: _Ref16872295]Table 1. Summary of simulation results for HST scenarios, SNR @ 70% of max throughput, [dB]
	
	Alignment results

	
	20 MHz
	15 MHz
	10 MHz
	5 MHz
	3 MHz
	1.4 MHz

	FDD
	14.2
	13.3
	12.6
	12.3
	11.3
	11.2

	TDD
	14.6
	13.7
	13.5
	13.8
	13.6
	14.5
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