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Introduction
[bookmark: _GoBack]In RAN4#80bis, the specification of the unidirectional deployment was discussed based on a proposed WF [1] from Ericsson, Vodafone, Telecom Italia and NTT Docomo. In the WF it was discussed how to introduce a testcase where it is shown that LTE supports higher speed than 350 km/h. 
Since bidirectional only supports speed up to 350 km/h it is proposed to introduce a testcase with unidirectional deployment for higher speed. However, since also legacy UEs supports very high speed with unidirectional deployment, it is not critical to test the performance of the UEs. 
Based on this it was proposed to introduce the unidirectional scenario and a testcase which can be an alternative to an existing testcase. 
Background
The CQI definition is given in 36.213, section 7.2.3. ” Channel Quality Indicator (CQI) definition”
“For a non-BL/CE UE, based on an unrestricted observation interval in time unless specified otherwise in this subclause, and an unrestricted observation interval in frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 or Table 7.2.3-2 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:
-	A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1. !
Where the reference resource is defined by 
“for a UE configured in transmission mode 1-9 or transmission mode 10 with a single configured CSI process for the serving cell, the CSI reference resource is defined by a single downlink or special subframe n-nCQI_ref,
-	where for periodic CSI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink or valid special subframe,
-	where for aperiodic CSI reporting, if the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12,. 
-	nCQI_ref  is such that the reference resource is in the same valid downlink or valid special subframe as the corresponding CSI request in an uplink DCI format.
-	 nCQI_ref  is equal to 4 and subframe n-nCQI_ref corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref is received after the subframe with the corresponding CSI request in a Random Access Response Grant.”
Thereby, it is clear that the CQI report at the time of subframe n shall be defined from the received quality of the subframe n-nCQI_ref. Thus, this shall be defined from the received channel quality of a specific subframe. 
This shall be independent of the propagation condition etc.
Proposal 1: The CSI reporting from UE side should be based on each subframe without applying any filtering in time according to RAN1 definition.
Discussions
In this case with the the HST and bidirectional deployment when the channel parameters are varying over time. In the middle between two radioheads consists of two paths, one with very high positive Doppler shift and the other with very high negative Doppler shift, so that the frequency span is 1750Hz. When the UE is close to the radio heads it is a one path line of sight channel with a high Doppler frequency shift. 
[image: ]
[bookmark: _Ref465663292]Figure 1 Reported CQI when SNR=20 dB
In Figure 1 the reported CQI is shown when SNR is 20 dB. Here it is seen that the reported CQI is decreased close to the middle between the radioheads. Thereby there will be a distribution between a large range of reported CQI. With this large distribution of CQIs, the throughput will be improved by following the CQI. When the UE is in between of 2 RRHs it doesn’t matter about the actual SNR level but the 2 paths of very high Doppler will lower down the performance in terms of demodulation and CSI reporting. So as long as the CQI is following the demodulation there is no extra test needed to verify the advanced receiver for CSI reporting.
Proposal 2: No extra CQI test is needed when the demodulation tests are already verifying the advanced receiver.
From [1] one concern is raised as following which we consider valid from network point of view.
Observation 2: To report an average of multiple CQI measurements or equivalent SNRs, to some extent, might reflect certain statistically long-term channel quality. But there is no common agreement and understanding on how to define or mandate such averaging CQI index over different time period. 
The problem is if accessive filtering in time domain is done from UE side the CQI statistic may look better over short time period on certain UE using such filtering but from an overall system performance point of view as such information is not known from network side so the BS may do the same filtering in the scheduler which will certainly jerpadize the system performance in long term as overall cell throughput. So from this point of view RAN4 should consider to define a CQI test to prevent filtering in time domain, or alternatively the UE should consider reporting such filtering capability to the network so it’s transparent to the BS with such information.
Proposal 3: RAN4 should consider to define a CQI test to prevent filtering in time domain, or alternatively the UE should consider reporting such filtering capability to the network so it’s transparent to the BS with such information.
Conclusions
In this contribution we provide our further view on the CQI tests for bidirectional condition with proposals as following.
Proposal 1: The CSI reporting from UE side should be based on each subframe without applying any filtering in time according to RAN1 definition.
Proposal 2: No extra CQI test is needed for the advanced receiver when the demodulation tests are already verifying it.
Proposal 3: RAN4 should consider to define a CQI test to prevent filtering in time domain, or alternatively the UE should consider reporting such filtering capability to the network so it’s transparent to the BS with such information.
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