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1 Introduction
High Doppler FRC test cases have been intensively discussed in RAN4 #67 meetings. The current situation is as follows.
· CR for the introduction of a test case for EVA200 for TM3 was agreed [1].

· The motivation mainly comes from consideration of 2 GHz LTE operation.
· The remaining issue is to define appropriate SNR based on simulation results.

· On top of the 2 GHz case, a necessity of a test case for ETU300 for TM3 has been proposed and discussed.
· The motivation mainly comes from consideration of 3.5 GHz LTE operation.

· Two options were proposed

· replacing the EVA200 test with ETU300 test
· introducing additional test cases for ETU300
In the end of the last meeting, operators were requested to share their views on possible operation scenarios and necessities of a test case for 3.5 GHz in the next RAN4 meeting. Therefore, in this contribution, we firstly share the whole scenarios we consider to be important. Finally, we discuss and propose new test cases for 3.5 GHz.
2 Operation scenarios for 3.5GHz network
In this section, we share our scenarios for 3.5 GHz where so far, we have two scenarios illustrated in the Figure. 1.
Figure. 1: Operation scenarios for 3.5 GHz network
[image: image1.png]Scenario 1: small cell for 3.5GHz Scenario 2: macro cell for 3.5 GHz

high-rise condominium

office building

distri Terminal

station

= 35GHz < Frequency A < Frequency B




2.1. Scenario 1: Small cell scenario

One of the important scenarios for 3.5 GHz is small cell scenario. In this scenario, small cells are deployed in an area where current macro cells are present. The motivations to introduce this scenario are in the followings.
· To enhance the capacity in high traffic areas such as city centres and near terminal stations etc.

· To provide high-speed data communication environments indoors or not by utilizing technologies of “LTE” and “CA”, etc.
Channel model

First of all, we believe that ETU channel is more suitable than EVA channel in scenario 1 for the following reasons. The first reason is that urban central areas are mainly assumed in scenario 1. The second reason is that according to path loss models of Hexagonal cell layout in Urban Micro(UMi) NLOS scenario in [2], we can estimate that maximum cell size of small cell in 3.5GHz is about 400 m. Note that we also understand that radius of most small cells is smaller than 400 m, for example a few dozens of meters. The third reason is that it is expected that even small cells are continuously deployed (As for details, please refer to the Annex 1). 
Assumed moving speed of a mobile terminal
In most cases, it is assumed that mobile terminals would move at low speed in indoor conditions. On the other hand, in some specific cases, they would move at from low to high speed in outdoor conditions. An example of high speed case is when people are in a subway train. 
2.2. Scenario 2: Macro cells scenario

Another important scenario for 3.5GHz is macro cell scenario. Macro cells for 3.5 GHz are deployed in the same fashion of the current macro cells for the other frequencies such as 2GHz. The motivation for this scenario mainly is expanding the service area for 3.5GHz.
Channel model 
Urban and suburban areas are possible candidates in scenario 2. Therefore, we consider that EVA channel is suitable in scenario 2.
Assumed moving speed of a mobile terminal
As well as the scenario 1, mobile terminals would move at low speed in indoor conditions and from low to high speed in outdoor conditions in scenario 2. An example of high speed case is when people are in an express train or a city expressway.
Observation 1: A use in high speed environment is expected in both scenario 1 and 2 for 3.5 GHz. 
3 Discussion and Proposal

As described in section 1, there are two opinions, replacing the EVA200 test with ETU300 test or introducing additional test cases for ETU300. In order to discuss which opinion is appropriate, we firstly focus on the features of both scenarios for both frequencies. Secondly, we discuss how to introduce the high Doppler test cases for 3.5GHz. 
As discussed in section 2, the high speed environment is a common use case in both scenario 1 and 2 for 3.5GHz. Therefore, the performances in these scenarios should be guaranteed. In order to do that, since Doppler frequency spread 200Hz for 3.5GHz correspond to approximately 60 km/h, Doppler frequency spread of 300 Hz should be taken into account. 
Although we share both scenarios 1 and 2 as the operation scenarios for 3.5GHz in section 2, both scenarios, not only scenario 2 but also scenario 1, can be applicable to 2GHz scenarios. Note that, of course, the scenario 2 is the main scenario for 2GHz and scenario 1 is in a few cases for 2GHz.
We summarize the above discussion in the Table 1. 
Table 1: channel models for each scenario
	Frequency
	Scenario 1
	Scenario 2

	2 GHz
	ETU200
	EVA200 note 1

	3.5 GHz
	ETU300
	EVA300

	Note 1: The specification has already been introduced in TS 36.101.


Scenario 1 is completely new for both 2 GHz and 3.5 GHz. In this case, ETU200 can be guaranteed by ETU300, however, ETU300 cannot be replaced with EVA200. Therefore, we believe that it is highly essential to introduce new test cases of scenario 1 as high Doppler cases, i.e. ETU300 for TM3.

Observation 2: Not replacing the EVA200 test with ETU300 test, however an introduction of additional test cases for ETS300 is essential.

On the other hands, with respect to scenario 2, seemingly EVA300 for 3.5 GHz should be taken into account. It, however, may be acceptable to us not to introduce EVA300 for scenario 2 so far, as far as EVA200 are tested for the following reasons.

· A mainstream for 2GHz is scenario 2.
· Although both scenarios 1 and 2 for 3.5GHz are important, a mainstream for 3.5GHz is not scenario 2 rather scenario 1.

· In terms of Doppler frequency spread, 300 Hz is taken into account in ETU300.

· EVA200 has already been introduced in 36.101.

Observation 3: At least, EVA200 for TM3 should be tested for scenario 2.

Base on the observation 2 and 3, we propose the following. Note that specific test parameters for ETU300 are summarized in Table 2.

Proposal: Both ETU300 for TM3 and EVA200 for TM3 should be tested for high Doppler.

Table 2: Proposed test cases for high Doppler FRC test
	Test num.
	Band-width
	Reference
channel
	OCNG pattern
	Propagation
condition
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capability

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	[Op.1 or Op.2 in [3]]
	OP.1 FDD
	ETU300
	2x2 low
	70
	TBD
	2-8
	-

	2
	2x10 MHz
	[Op.1 or Op.2 in [3]]
	OP.1 FDD
	ETU300
	2x2 low
	70
	TBD
	3-8
	CL_A-A

	3
	2x20 MHz
	TBD *Note1
	OP.1 FDD
	ETU300
	2x2 low
	70
	TBD
	5-8
	CL_C

	Note1: A new FRC for 20MHz CBW based on the Op.1 or Op.2 in [3] is required.
Similar test cases are assumed for TDD as well.


4 Conclusions

In this contribution, we firstly shared the whole scenarios we consider to be important. In addition, we discussed and proposed the new test cases for 3.5GHz. Our proposals and observations are summarized as below;
Observation 1: A use in high speed environment is expected in both scenario 1 and 2 for 3.5 GHz. 
Observation 2: Not replacing the EVA200 test with ETU300 test, however an introduction of additional test cases for ETS300 is essential.

Observation 3: At least, EVA200 for TM3 should be tested for scenario 2.

Proposal: Both ETU300 for TM3 and EVA200 for TM3 should be tested for high Doppler.
5 References
[1]

R4-131178, “CR for introducing UE TM3 demodulation performance requirements under high speed,” Huawei, HiSilicon, RAN4 #66bis, April 2013.
[2]

3GPP TR 36.814(V9.0.0): “Further advancements for E-UTRA physical layer aspects.”
[3]

R4-133020, “Way forward on high Doppler FRC test,” Qualcomm, et al., RAN4 #67, May 2013. 
Annex 1 Scenarios such that small cells are continuously deployed
There are multiple antennas of one base-station inside a tunnel where multiple cells are continuously deployed, illustrated in figure 2. If the same signal is transmitted from the multiple antennas, one cell consists of the multiple cells by the multiple antennas. In this case, it can be seen that received signals via multiple antennas have propagation delay each other where the condition can be regarded as a certain multipath delay spread. In addition, it can be seen that an UE in the train does not directly receive signals by the antennas because the signals are reflected in the train and on the tunnel wall and trains. Therefore, we consider that multi-path fading propagation condition, especially ETU, is suitable in this scenario.
Figure 2: multiple antennas of one base station inside a tunnel where multiple cells are continuously deployed 
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