[bookmark: _Ref96417757]3GPP TSG-RAN WG4 Meeting #80bis	R4-167919
Ljubljana, Slovenia, 10 - 14 October 2016   

Agenda Item:	8.28
Source: 		Ericsson
Title: 	Discussion on HST CQI requirements
Document for:	Discussion
Introduction
In [1] and other papers the testing of the CQI performance has been discussed. In this contribution we discuss the introduction of CQI performance requirements further. 
Discussions and Results
In [1] the CQI performance is discussed, in the paper it is argued that the CQI reporting is beneficial and that the throughput is higher with follow CQI than without. 
Based on the CQI report below it is benefitial to utilise the varying SNR during the channel model.
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Figure 2: Ericsson results of the CRC errors, SNR and CQI performance when follow CQI is applied


There are two sets of CQI performance requirements in 36.101: 
1) One set is testing the definition in 36.101 section 9.2 “CQI reporting definition under AWGN conditions”
a. This set of tests is based on AWGN channel and test that the reported CQI values are in accordance with the CQI definition given in TS 36.213. 
b. The tests are testing that the CQI changes with SNR and that the variance of the reporting is small. 
2) The other set in section 9.3 “CQI reporting under fading conditions” are testing the CQI performance in slow fading (5Hz). 
a. There are in 9.3.1 tests on subband reporting with frequency selective fading, testing the CQI quality per subband so that all subbands have similar performance
b. There are in 9.3.2 tests on frequency non-selective fading where it is tested that the CQI reporting is following the slow fading profile in order to gain from the fading. 
c. In 9.3.3 the tests are testing the CQI performance with frequency selective interference with the improvement when receiving on a low interference subband compared with a subband with higher interference.
d. In 9.3.4 the reporting of the UE selected subband is tested
e. In the other subchapters the performance with advanced receiver type A and B is tested as well as multiple CSI loops and also when the UE is reporting with PUSCH 3-2 with multiple PMIs.

In the fading testcases they are defined so that the CQI reporting follows the fading with limited delay. The idea is that with too much averaging the CQI reporting will not follow the fading. The averaging for the CQI reports is defined in 36.213.
Thereby in these testcases both the relative accuracy of the CQI requirement is tested as well as the filtering of the CQI requirements. It is important that the filtering is according to the specifications since then all UEs behave in a similar way and it is predictable for the network how the UEs behave. If further filtering is needed that can be done in the network as long as the network knows the UE behaviour. If the behaviour of the UE is not predictable, they are using different filtering etc, the network does not know how the received CQI reports are behaving and then the system performance becomes less predictable.
Observation 1: It is important that the UE behaviour is predictable with averaging according the specifications in 36.213.
In case the the SNR looks like in Figure 1, it is obvious that the throughput is enhanced by CQI feedback. In this case a new advanced reference receiver is used, that is using a higher receiver bandwidth but otherwise it is the same receiver as used in the basic reference receiver. 
[bookmark: _GoBack]The benefits by having CQI requirements with this adapted receiver on a HST channel profile is limited, it does not add much testing on the reported CQI as such With this channel where the channels sometimes is fading very fast and sometimes quite slow it might very well be beneficial to used longer averaging than specified for the CQI reports. That will give a higher throughput in these tests but in reality it might create a larger uncertainty on what is reported by the UEs. 
Observation 2: If the CQI reporting is optimized for the High Speed channel it might be beneficial for the throughput in the testcase to change the averaging of the CQI reporting from the specified CQI report.
Proposal 1: If CQI reporting is specified to optimize the performance in a test on the high speed train channel, the benefit of the test must be studied as well as the possible impact of the filtering of the CQI reporting and the impact of the performance in a real network.
Conclusions
Observation 1: It is important that the UE behaviour is predictable with averaging according the specifications in 36.213.
Observation 2: If the CQI reporting is optimized for the High Speed channel it might be beneficial for the throughput in the testcase to change the averaging of the CQI reporting from the specified CQI report.
Proposal 1: If CQI reporting is specified to optimize the performance in a test on the high speed train channel, the benefit of the test must be studied as well as the possible impact of the filtering of the CQI reporting and the impact of the performance in a real network.
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