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1 Introduction
In RAN4#68bis and RAN4#69, high Doppler cell detection was discussed. In ths contribution, we provide further consideration on cell detection and RLM in high Doppler conditions
2 Disucssion

Cell detection
The PSS and SSS sequences used in LTE have a duration of one OFDM symbol, and repeat every 5ms. The 50% coherence time of the ETU70 channel used in existing RRM cell detection tests is approximately 6ms (Tc≈0.432/fd) . The main implementation issue which might be considered with fading RRM tests would be to ensure that implementations do not perform excessive coherent averaging in cell detection. However, to a greater degree than CRS measurement,  the possibility for coherent averaging between successive PSS or SSS symbols is practically limited by the 5ms repetition rate.  Based on the 50% coherence time we would expect to see some negative performance impact in ETU70 and existing test cases if coherent processing was performed in cell detection, as well as obvious problems being observed in field operation. The core requirements for cell identification are generic, so such UE would not be compliant to the current core requirements, even if they did manage to pass the ETU70 test. In principle it should be possible to expect the existing cell identification requirement to be met in different fading channel conditions, eg intrafrequecny cells should be detected in 800ms at Es/Iot=-6dB and indeed slow fading may represent the most challenging conditions for cell detection.
Since the operator papers introducing the high Doppler issue have not identified any issue with cell identification in high speed conditions and there is already test coverage for 70Hz Doppler, we propose
Proposal 1 : Additional testing for high Doppler cell identification is not introduced unless significant new evidence indicates that there are problems in some practical implementations. 

Radio Link monitoring

Radio link monitoring core requirements are defined in terms of hypothetical PDCCH BLER for Qout and Qin thresholds (10% and 2%) as well as observation intervals (eg Tevaluate,Qout = 200ms and Tevaluate,Qin=100ms for non-DRX operation) over which the out of sync or in sync determination is to be made. Since the UE cannot measure actual PDCCH/PCFICH BLER, the hypothetical BLER is typically estimated from the serving cell CRS quality (eg SINR estimation).  Testing is performed in AWGN and ETU70 conditions as well as ETU30 for eICIC and feICIC at fixed SNR levels which have been determined by RAN4 simulations of PDCCH and PCFICH BLER. Therefore there is test coverage for fading propagation, although not in high Doppler conditions.
A similar approach could in principle be considered for higher Doppler conditions such as EVA600 or HST condition, to verify that radio link monitoring is behaving in the expected way. However, the mapping from PDCCH quality measurement to hypothetical BLER would not be within the scope of a RAN4 study on requirements, since such functionality is not specified and is UE implementation dependent. The propagation channel chosen by RAN4 (eg EVA600 or HST) may, in some cases, not represent the actual condition experienced by a high speed UE so there is still no guarantee that UEs passing a RAN4 test in standardised propagation conditions will lead to more consistency between UEs in other practical propagation conditions. In this respect, if RLM requirements are to be developed, HST conditions may be preferable because they have been developed based on consideration of a physical model (trackside eNB deployment) whereas EVA600 is based on a scaled vehicular channel model which may not be very typical for very high speed operations.
For this reason, we believe that an RLM test in high Doppler conditions may not improve consistency between UE implementations compared with the current situation, and in the worst case could even be harmful because UE implementations may be optimised towards passing the RAN4 test case rather than addressing the practical problem of serving cell quality estimation in high speed fading propagation conditions.

Proposal 2 : Additional testing for high Doppler RLM is not introduced unless significant new evidence indicates that there are problems in some practical implementations
3 Conclusions 
In this contribution we discuss cell identification and radio link monitoring in high Doppler conditions. For cell detection, we observe that due to the 5ms periodicity of LTE synchronisation signals, it is unlikely that any implementation could perform coherent combing of PSS and SSS symbols without suffering significant problems in the existing ETU70 test, as well as in normal practical operation at higher speeds. Hence we propose
Proposal 1 : Additional testing for high Doppler cell identification is not introduced unless significant new evidence indicates that there are problems in some practical implementations. 

We also consider radio link monitoring. Since the implementation of quality estimation to perform RLM and the mapping from CRS measurements to hypothetical BLER is a proprietary aspect of UE implementation it cannot be studied in RAN4. 

The propagation channel chosen by RAN4 for high Doppler RLM testing(eg EVA600 or HST) may not represent the actual condition experienced by a high speed UE, and since  the mapping from CRS measurements to hypothetical PDCCH BLER is complicated,  there is no guarantee that UEs passing a RAN4 test in standardised propagation conditions will lead to more consistency between UEs in practical propagation conditions. 

For this reason, we believe that an RLM test in high Doppler conditions may not improve consistency between UE implementations compared with the current situation, and in the worst case could even be harmful because UE implementations may be optimised towards passing the RAN4 test case rather than addressing the practical problem of serving cell quality estimation in high speed fading propagation conditions.

Proposal 2 : Additional testing for high Doppler RLM is not introduced unless significant new evidence indicates that there are problems in some practical implementations.
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