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1 Introduction
The high speed trains with the speed over than 300km/h have been widely deployed across countries, e.g., Japan Tohoku Shinkansen (320km/h), German ICE (330km/h), AGV Italo (400km/h), and Shanghai Maglev (430km/h). With the increase of high speed moving environment, the demand of using mobiles in such an environment in E-UTRA is growing larger. Therefore, it is worth investigating potential issues/scenarios and enhancing the performance including RRM, downlink demodulation performance and uplink performance in the high speed scenarios.
To meet the above purpose, a study item for performance enhancement in high speed scenarios was approved at RAN#67 and was completed at RAN4#77. In the study item, the new scenarios were identified, and the mobility and uplink/downlink performance were comprehensively investigated under both exiting high speed scenario and the identified scenarios. For the existing scenarios, the new requirements for the existing scenario were identified, and for the new scenarios the issues on RRM and demodulation were identified. To address the issues in the new scenarios, the candidate solutions were proposed and captured in the technical report. Based on those conclusions, we propose to start the work item to further study the candidate solutions, and specify the corresponding requirements and the necessary mechanisms, if needed.

2 Output of SI
Technical report TR 36.878[1] presents the study results of the SI.
In Section 5, the RRM and demodulation requirements enhancements under existing high speed scenario haven been evaluated. Based on the equivalent simulations, for RRM requirements the evaluation results showed that 
· Cell identification: the existing cell identification requirements defined in TS 36.133 could be reused. 
· RSRP/RSRQ accuracy: the existing high Doppler requirements defined in TS 36.133 could be reused for existing high speed scenarios.
So no new cell identification and RSRP/RSRQ requirements in non-DRX are required in existing high speed scenarios. For RLM performance, based on the simulation results (proposed by Huawei), it shows,
· PDCCH performance difference between the existing high speed scenarios and Rel-8 test channels shall be observed. 

It is concluded that no new RLM core requirements are required. However the PDCCH performance gap means the need of test case of RLM under HST channel.
For UE demodulation requirements, the simulation results showed that it is feasible to specify the new PDSCH demodulation requirements under the ETU600 to verify UE performance.

For BS Demodulation requirements enhancements, it is agreed to specify the new PUSCH requirements under ETU600.
In section 6, 10 practical high speed scenarios were identified which are feedback by operators and interested companies. Afterwards based on the scenario analysis from RRM and demodulation perspective, SFN and leaky cable scenarios are prioritized to be studied. In section 6.2.3, the channel models for both SFN and leaky cable model were specified. For RRM requirements, the link level evaluations on cell identification (only under leaky cable channel), RLM and measurement accuracy performance were carried out under the SFN channel and leaky cable channel. The following conclusions were drawn:
· RLM: PDCCH performance in SFN channel has degradation compared with ETU70 in Rel-8.
· For RSRP/RSRQ measurement accuracy requirements under SFN scenarios, the current requirements in high Doppler conditions defined in TS 36.133 could be reused. So no new RSRP/RSRQ measurement requirements in non-DRX are needed.
· No new RLM requirement, cell identification requirement and RSRP/RSRQ accuracy under the leaky cable are needed.
The PDCCH performance degradation under SFN channel implies the performance enhancement needs to be considered. The candidate solutions were proposed in section 6.4.3.
In high speed scenarios, the fast cell re-selection and handover are expected. Based on the numerical analysis and system simulation evaluation, the following issues for RRM requirements in DRX have been identified,

· In RRC idle state, the existing latency requirements under DRX configuration are not suitable for high speed scenario;
· In RRC connected state, cell identification time and measurement period in long DRX (no less than 160ms) for connected mode would result in performance degradation under high speed scenario.
How to solve the above issues, some candidate solutions are also provided by interest companies in section 6.3.4. The further study and detailed evaluation are need in the future work item stage.
Downlink performance evaluations were carried out under the SFN channel and leaky cable channel in section 6.4. The significant performance gap is observed under 350km/h and 30km/h in SFN scenario, because the impact of opposite Doppler shifts associated with separate paths on the UE demodulation. So the performance enhancement needs to be considered. Some candidate solutions are proposed as well.
The evaluation work was carried out under leaky cable channel as well. Based on the simulation results, no new demodulation performance requirements for the scenario of the leaky cable in tunnel are needed.
For PRACH, the Doppler shift out of the range of [-1.25KHz, +1.25KHz] would cause the detection ambiguity. Therefore to avoid the detection ambiguity, the PRACH enhancement under the high speed scenario is needed.

Based on those conclusions, it is recommended the work item should move forward. 
3 Objective of this WI
3.1 Objective of Core part WI

Based on the candidate solutions captured in TR36.878, the work item is to specify the requirements for UE RRM, UE demodulation and BS demodulation which were identified in SI stage. Target moving speed is at least 350km/h.
· Specify enhanced latency requirements under DRX configuration for idle mode in high speed scenarios. The evaluation of the candidate solutions shall be carried out. (RAN4)
· Specify enhanced latency requirements of cell identification time, RLM and measurement period in long DRX (no less than 160ms) for connected mode. The evaluation of the candidate solutions shall be carried out. (RAN4)
· Specify higher-layer signaling if the final solution introduces signaling in the above two bullets. (RAN2)

· Specify corresponding requirements in RAN1/2 if the final solutions for the enhanced downlink demodulation performance have an impact on RAN1/2 specifications (RAN4, RAN1/2). 
· Specify the new PRACH restricted subset to enhance the RACH performance under the high speed scenario based on the candidate solution provided in SI (RAN1).
3.2 Objective of Performance part WI

· Specify new test cases for enhanced RRM latency requirements in idle mode

· Specify new test cases for enhanced RRM latency requirements in DRX in connected mode based on the outcome of the discussion of core requirements, if needed
· Specify RLM test cases for existing high speed scenarios based on the outcome of the discussion of core requirements, if needed
· Specify RLM test cases under SFN channel with enhanced UE receiver based on the outcome of the discussion of core requirements, if needed

· Specify the BS demodulation requirements under ETU600 for the existing high speed scenarios.

· Specify demodulation performance requirements to enhance the downlink demodulation performance based on the candidate solutions provided in SI.
· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
· Specify the corresponding BS PRACH demodulation performance requirements for the new defined PRACH restricted subset.
4  Conclusion
It is recommended the work item should move forward to comprehensively discuss and specify necessary requirements for high speed environment. Thus, we propose a new WI for this purpose in [2].
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