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1 Introduction

In recent RAN4 meetings, the high Doppler issue was widely discussed in RAN4 group. In [1], the EVA600 channel was proposed and discussed as the evaluation baseline channel. The RRM impacts were preliminary analyzed and this is the first contribution proposing to setup a new work item to solve all the issues under RRM aspects in [2]. Based on the efficient online and offline discussion, a wayforward document on this topic was agreed in [3], the technical contents can be listed as follows:
· Operators observed that RSRP/RSRQ measured values have significant difference among chipsets under high Doppler with multiple paths
· RAN4 will study expected measurements accuracy
· Following points are necessary for further discussion

· Which channel model should be taken as reference, i.e. EVA600, EVA300, HST
· What is the reference RSRP/RSRQ under high Doppler

· After studying the issue, RAN4 will decide on the need for high Doppler RRM
· If other RRM related issues identified under high Doppler, it can also be considered to bring this issue into new WI with all other RRM requirements, in order to specify high Doppler RRM requirements 

For the future plan, the WF also listed some work plan, i.e., 

· RAN4#69

· Agreement on how to study the issue 

· RAN4#70

· Discuss the outcome of study and depending on the outcome agree on how to address the issue e.g. 

· Create a new WI to further discuss all the RRM requirements under high Doppler, or

· Discuss on RSRP/RSRQ accuracy under high Doppler requirements in TEI12 

· Further planning on the timeline to complete the work 

In this contribution, we present our considerations on the high speed train scenarios in typical networks. Moreover, based on the analysis, the corresponding baseline channels are proposed. Regarding how to solve this topic, we also give some considerations on this issue. 
2 Discussions on High Doppler Scenarios
For the issues of high Doppler scenarios and channel choice, we need some detailed discussion on the typical scenarios in real networks. Figure 1 shows the typical scenarios for high speed train.
According to Figure 1, the following features can be obtained:
· The typical high speed railway is deployed between any two developed cities. (In China, e.g., High speed railway between Beijing and Tianjin, or high speed railway between Shanghai and Hangzhou)
· The Railway stations of each city shall be built in the downtown, which is covered by the Macro eNBs. From our understanding, in such wireless environment, the typical fading channel with multiple paths shall be considered, i.e., EVA, EPA, or ETU channels. Since currently RAN4 group has investigated most of the performance under high Doppler in EVA channel, here we also suggest using EVA channel.
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Figure 1. The Typical Scenarios of High Speed Train
· When the high speed train is running out of the downtown area, e.g., some mountain areas or suburban areas, the Macro eNBs cann’t guarantee the coverage anymore. It is necessary to deploy the dedicated networks for the coverage of high speed train. Besides, as the typical design of high speed train, the access point shall be deployed as the “line” according to the railway. Therefore, within this area, a UE may often see the direct link path from the access point. Thus, the channel can be adopted as HST channel.
· For the actual speed of HST, it’s usually within 280km/h to 350km/h, in some typical requirements, the speed may be higher. Therefore, regarding the high Doppler spreading, it’s much more reasonable to assume as 600Hz Doppler. 
· Taking both urban case and suburban case into account, for RRM performance part, both HST and EVA600 channel shall be considered and investigated as the baseline channel for high speed train case.

Based on the analysis, the following proposal is obtained:
Proposal 1: Both HST and EVA600 channel shall be considered and investigated as the baseline channel for typical high speed train case in order to validate the RRM related requirements and performances.
3 Discussions on Research Methodology
In our previous paper [2], we listed the following RRM aspects or RRM functions may be impacted, i.e., 

· LTE coverage, it will further impact inter-RAT load balancing and CSFB performance et.al.

· Efficiency of ICIC if UE RSRP based cell edge/centre judgement is utilized
· Mobility and other SON related parameters configurations

· UE uplink power control, et.al.

Usually the RRM requirements are minimum requirements regardless of duplex mode (FDD/TDD), radio propagation delay et.al.  From Rel.8 the typical RRM performance requirements including 

· Cell identification for idle and active mode

· Cell selection and reselection

· Radio link monitoring

· CGI reading

· RSRP and RSRQ measurement accuracy

· Positioning related RSTD or UE Rx-Tx time difference measurement

· Et.al.

In 36.133, the most important parts are cell search, radio link monitoring and RSRP/RSRQ measurement accuracy requirements. Currently, NTT DOCOMO raised the issue that, the RSRP/RSRQ measurement accuracy shall be solved. It’s reasonable for RAN4 to start the discussion on high Doppler case for RSRP/RSRQ measurement accuracy. However, from Rel-8, there are no simulation assumptions for RSRP/RSRQ measurement accuracy under high Doppler case, and RAN4 group needs to check the accuracy performance of the algorithms under high Doppler case (HST and EVA600) to validate whether the Rel-8 margin is enough or not. Besides, the side condition shall be also checked since CRS Es/Iot or PSS/SSS Es/Iot may be not the typical case under the high speed train. 
For cell search, from our understanding, the PSS/SSS are transmitted only in the central 6 RBs, and the successful detection probability of PSS/SSS is NOT quite sensitivity with the high Doppler shifting and spread. Therefore, the high Doppler may have little impacts on the cell search requirements. Furthermore, since the train is on the high speed status, the handover occurs frequently. Whether the current cell search time (e.g., inter-frequency deployment) is feasible or NOT for the HST also needs checking.
For radio link monitoring, the current RLM requirements and test cases are quite related to the Qin and Qout performance. When the channel is changed as high Doppler channel, it’s uncertain that the functionality of reporting In-sync and out-of-sync can be implemented correctly. Once UE mis-detects the quality of serving cell, it’s quite possible for the UE to search, or reselection the other intra-/inter-frequency or inter-RAT cells, the connecting time in LTE will be a big problem. And the throughput of networks will be impacted. Even if the functionality of RLM is fine at the UE side, the PDCCH performance (PDCCH BLER) curves shall be shifting compared with the original ETU70 channel or AWGN channel. 

Based on above analysis, both cell search and RLM shall be also considered and investigated through the necessary link level simulations to check the UE’s performance could be satisfied or not.
Therefore, for the research methodology, we suggest RAN4 group consider the link level simulations to validate the RSRP/RSRQ measurement accuracy, cell search and RLM aspects. 
4 Conclusion

In this contribution, we present our considerations on the high speed train scenarios in typical networks. The following proposal is given:
Proposal 1: Both HST and EVA600 channel shall be considered and investigated as the baseline channel for typical high speed train case in order to validate the RRM related requirements and performances.
Moreover, for the research methodology of the high Doppler issue, we think firstly we shall do some simulations to specify if there is some issue exists on high Doppler firstly. Based on the consideration, we provided the draft simulation assumption for RSRP/RSRQ measurement accuracy, cell search, RLM under high Doppler in [4]-[6].
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