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1. Introduction
In this contribution, we provide the work plan for LTE high speed WI in Rel.16.
2. Work Plan
2.1. General
The core part of this WI include
· Extend the RRM/demodulation enhancement to CA in release 14 HST scenario [RAN4/RAN2]

· At least, extend Rel-14 RRM/demodulation enhancement to CA case 

· The following new scenario are considered for non-CA case [RAN4]

· The target speed is 500km/h
· SFN scenario defined in TS36.101 and TR36.878 with bidirectional coverage for tunnel and open space 

· SFN scenario defined in TS36.878 with unidirectional coverage for tunnel and open space

· More discussion on how to specify the general unidirectional antenna pattern 

· In addition to SFN scenarios, other deployment scenarios are not precluded
· Evaluate the downlink and uplink demodulation performance under the above scenarios, using the existing LTE CRS/DMRS, and study possible enhancements of the downlink and uplink demodulation under those scenarios, aiming to provide inputs to RAN2 if needed [RAN4] 

· New or modified physical layer reference signals shall not be considered

· Change for PRACH shall not be considered 
· The maximum Doppler shift supported by the LTE CRS/DMRS transmission schemes is to be determined by RAN4

· If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]

· Investigate the RRM measurement performance in the high speed scenario [RAN4]

· If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]

· Investigate the robustness for RLM in the high speed scenario [RAN4]

·  If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]

The performance part of this WI include
· Specify the necessary RRM test cases
· Specify measurement accuracy requirements for the new scenarios
· Specify the necessary UE demodulation performance requirements, and CSI reporting requirements if any

· Specify the necessary BS demodulation performance requirements if any.
2.2. RRM parts
RRM core parts shall be finalized by RAN#85 in September and RRM performance parts shall be finalized by RAN#86 in December. The WI is led by RAN4 and may impact on RAN2, therefore the corresponding TU for RAN2 is allocated in RAN2#106 in May and RAN2#107 in August, respectively.
RAN4#90
· Discuss and identify which core requirements should be enhanced for 500km/h and narrow down.

· Both idle mode and connected mode should be considered, e.g., measurement delay, RLM, and so on.
· Discuss and identify which core requirements should be enhanced for CA on 350km/h and narrow down.

· Extend Rel.14 HST requirements, i.e., measurement delay in DRX, to CA case, SCell activation delay, and so on.
· Decide the necessity to extend the current RRC signaling specified in Rel-14 HST enhancement for CA scenarios.

· Discuss and send the LS to RAN2, if agreed
· Start discussion on the candidate solutions for enhanced RRM requirements, e.g. reducing the number of samples, providing network signalling, and so on.
RAN4#90bis

· Decide which core requirements should be enhanced for both 500km/h and CA.
· Discuss the candidate solutions and narrow down.
· Align simulation methodology and simulation assumption for enhanced RRM requirements and RLM if needed.
· Provide initial CR for TS 36.133 for the enhanced RRM requirements.
RAN4#91
· Collect simulation results for enhanced RRM requirements and RLM if needed.
· Decide the solution and approve CR for TS 36.133 for the enhanced RRM requirements
· Send LS to RAN2 if new signaling is needed.
RAN4#92(Performance part only)
· Decide test cases list and configuration parameters for the enhanced RRM requirements
RAN4#92bis(Performance part only)
· Provide initial new test cases for the enhanced RRM requirements
RAN4#93(Performance part only)
· Approve new test cases for enhanced RRM requirements                                                      
2.3. Demodulation parts

Demodulation parts shall be finalized by RAN#86 in December. The WI is led by RAN4 and may impact on RAN2, therefore the corresponding TU for RAN2 is allocated in RAN2#106 in May and RAN2#107 in August, respectively.
RAN4#90
· Discuss the candidate scenarios on 500km/h, and decide the candidate scenarios and simulation assumptions.
· Parameters, e.g., maximum Dopplar shift, frequency, Ds, Dmin
· Multipath fading scenario
· HST
· HST-SFN bi-directional for tunnel and open space
· HST-SFN uni-directional for tunnel and open space
· Discuss the solutions to ensure performance in above scenarios
· Advanced receiver and so on.
· Discuss the necessity of tests for HST CA demodulation.
RAN4#90bis

· Continue to discuss and narrow down the scenarios on 500km/h.

· For downlink performance enhancement

· Provide initial simulation results for the downlink demodulation performance enhancement for 500km/h and CA.
· Continue to discuss solutions to ensure performance in above scenarios.
· For uplink performance enhancement

· Provide initial simulation results for the uplink demodulation performance enhancement for 500km/h
· Continue to discuss solutions to ensure performance in above scenarios.
RAN4#91
· Decide the scenario for 500km/h.

· For downlink performance enhancement
· Continue to discuss and decide the solutions for enhancement.

· Decide the necessary performance requirements to be specified.

· Agree on the simulation assumptions
· Decide the solution and send LS to RAN2 if new signaling is needed. 
· For uplink performance enhancement

· Continue to discuss and decide the solutions for enhancement.

· Decide the necessary performance requirements to be specified

· Agree on the simulation assumptions.

RAN4#92
· Collect the downlink and uplink simulation results for alignment.

· Review the simulation assumptions for downlink and uplink enhancement, and make the changes if needed.

· Review the UE and BS performance requirements for enhancement, and make the changes if needed.
RAN4#92bis
· Collect the downlink and uplink simulation results including impairment margin.
· Agree on the CR for the downlink and uplink performance enhancement for the new HST scenario.
RAN4#93
· Agree on the CR with the required SNR values.
3. Conclusion
This paper provided the work plan of the new WI of performance enhancements for high speed scenario [1].
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