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1. Introduction
Rel-14 HST enhancement work item [1] captures the following regarding CSI test

1. Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
CSI test for bidirectional HST channel has been discussed for quite a few RAN4 meetings now and there is no consensus yet on whether a CSI test is desirable. In this contribution, we provide our views on CSI test in bidirectional HST channel.
2. Discussion
For bi-directional HST SFN channels, RAN4 has already agreed to have a fixed MCS test to ensure that enhanced receiver is applied in HST scenario. In addition, it has been argued that CQI test is also required [2,3,4]. The key argument in favor of having a CSI test is that it is important to verify that UE’s feedback is on par with the spectral efficiency of the MCS that it can decode so that the inherent delay of OLLA in picking the “right MCS” is mitigated. 

The demod SNR of the enhanced receiver will be greater than or equal to the demod SNR of the legacy receiver. Hence, a UE equipped with enhanced receiver is expected to report more aggressive CQI compared to a UE that has legacy receiver. Further, if a conformance test is constructed, UE’s will have to report an aggressive CQI in HST scenarios, i.e., one that closely matches their demod capability in order to pass the test. A UE that is a bit conservative in its CQI reporting will likely fail the test. In principle, it seems like a CQI test will be beneficial in ensuring a feedback behavior at the UE that will “maximize” throughput. However, there are several reasons why such benefits may only be limited to the RAN4 bi-directional HST SFN channel and may not translate to any gain in real deployments. We highlight those reasons here.

First of all, RAN4 HST SFN channel model is a simple abstraction of the channel observed in real deployments. In real deployment, the received power at the UE changes with change in UE’s location with the respect to the RRHs. Since the UE is moving at high speed, the rate of change in received power levels is of the order of many dBs/second. Further, the channel in real deployment will undergo short term fading because of multipath. Hence, it is not trivial for UEs to predict the change in received power levels. If a UE’s CQI reporting is aggressive, and if the received power level at the UE is rapidly reducing, then an MCS scheduled corresponding to the reported CQI will be penalized with high BLER. OLLA, depending on the implementation, will further react to high BLER by drastically reducing the MCS to be scheduled, often far below the MCS that can actually be supported. As OLLA takes relatively long to converge, the overall throughput will take a significant hit. Hence, aggressive CQI reporting, while good for RAN4 test scenario, can in fact lead to reduced throughput in real deployment. 

Secondly, many field deployments operate in TDD duplex mode. In TDD, depending on the ULDL and SSF configuration, the same MCS may result in slightly higher coderates on special subframes compared to normal subframe. Further, demapping in special subframes may require extrapolation of the estimated channel, which is more sensitive to very high speed compared to interpolation. If the CQI reporting is aggressive (as is potentially intended by RAN4 test), then the special subframes may suffer higher BLER compared to normal subframes. Again, OLLA, depending on the implementation, can react to the overall BLER (including the high BLER from special subframes), and drastically reduce the MCS to be scheduled, leading to a hit in overall throughput. Such details of link adaptation are not easily captured in a RAN4 test. And RAN4 scenarios are supposed to benign by design, meant to determine minimum performance requirement. However, in very high speed scenarios, because of the above mentioned reasons, a RAN4 CQI test can in fact limit UE’s design to an extent that it can damage throughput in real field deployments. Hence, we recommend that CSI test is not desirable for bidirectional HST SFN scenarios.

Proposal: CSI test is not desirable for bidirectional HST SFN scenarios as it may limit UE’s design and result in hit in throughput in real field deployments
3. Conclusion

In this paper, we provide our views on CSI test in bidirectional HST SFN scenarios and based on our analysis, we have the following proposal.

Proposal: CSI test is not desirable for bidirectional HST SFN scenarios as it may limit UE’s design and result in hit in throughput in real field deployments.
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