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1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118], with the following objectives included for core part: 
	· Investigate and specify the following scenarios 
· NR SA single carrier scenario in FR2
· Focused on train roof-mounted high-power devices 
· Single panel, i.e. only one active antenna panel at a time, as baseline antenna assumption 
· The target applicable frequency is up to 30GHz. The candidate frequency bands including band n261, n257 and n258. Target deployment scenario is multi-RRHs share the same cell-ID, the detailed parameters will be investigated and decided in initial phase of WI:
· Number of RRHs per cell
· The distance between adjacent RRHs
· The distance between RRHs and railway track
· The number of SSB per RRH 
· Further study the channel model for FR2 HST
· HST single Tap channel and uni/bi-directional SFN channel shall be studied 
· Other channel model is not precluded 
· Note: whether to introduce single tap channel model and/or SFN channel model will be decided based on further study of channel model for FR2 HST
· The maximum Doppler frequency will be investigated and determined based on operating frequency, velocity and the Rel-15/16 NR design limitations for all UL/DL physical channels.
· The feasibility of supporting speeds of up to a maximum of 350km/h will be investigated. The actual maximum supported velocity in Rel-16 FR2 frequency bands will be decided in this WI.
· Specify the UE RF core requirements for power class 4 if identified 
· Introduction for beam correspondence requirements for PC4 if identified 
· Study and specify the UE RRM core requirements 
· Stage 1: Study and identify RRM requirements impacts and possible enhancement for 
· Idle/inactive mode cell reselection requirements enhancement 
· Connected mode requirements
· Handover delay requirement 
· Measurement requirements including both L1 and SSB based L3 measurement 
· Beam management requirements including beam failure detection, candidate beam detection performance requirements
· Other requirements if identified 
· Stage 2: Specify enhanced RRM requirements based on outcome of Stage 1


Furthermore, for the performance part, the following objectives are included:
	· Specify the RRM performance requirements of measurement accuracy if identified.
· Specify the RRM test cases related to new core requirements. 
· Specify the UE demodulation and BS demodulation requirements based on outcome of channel model and maximum Doppler frequency discussions


To drive the discussion on FR2 HST WI, RAN4 work plans for core and performance parts are provided in this contribution.
2. Work Plan for Core Part
Following approved WID [1], the objectives for core part can be categorized into three big topics: 
1. FR2 HST deployment scenario and channel modeling;
2. UE RF core requirements;
3. RRM core requirements. 
Among the three major topics, the targeted FR2 HST deployment scenario and channel modeling need to be investigated firstly: although it is clearly indicated that in this WI we only consider train-roof-mounted FR2 high-power devices with single panel operation on 28GHz NR SA single carrier with multiple RRHs deployed, there are still detailed parameters to be investigated and decided, such as, the number of RRHs per cell, the distance between adjacent RRHs, the distance between RRHs and railway track, the number of SSB per RRH, etc. The detailed parameters discussed here shall be used to determine the baseline deployment scenario assumption and channel modeling, which will have direct impact on other two topics.  
Secondly, RAN4 need to identify the UE RF core requirement impact due to introducing FR2 HST scenario. As mentioned in RAN plenary discussion, RAN4 need to identify if there are any specific limitations or additional requirements that shall be defined on the basis of PC4 requirement, e.g., in terms of TX maximum output power, RX reference sensitivity, spherical coverage, beam correspondence, etc. 
Lastly, RRM procedure and requirement is one of the difficulties for FR2 HST scenario, and how the Rel-15/16 beam management procedure can be used in FR2 HST scenario should be clarified based on operators’ input on FR2 HST deployment scenario. To guarantee the mobility performance, it should be noted that the FR2 HST deployment assumption will have big impact on beam management design, e.g., the number of beams for each RRH, the directions of each beams, etc. 
Based on the assigned TU, the work plan for RAN4 core part is proposed as below:
Work Plan for Core Part: 
RAN4#97-e: Nov. 2nd – 13th, 2020
· Agree overall work plan for core and performance part;
· Discuss FR2 HST deployment scenario and study the channel model for FR2 HST;
· Discuss and identify potential impact on RF requirements.
RAN4#98-e: Jan. 25th – Feb. 05th, 2021
· FR2 HST deployment scenario and channel modeling: 
· Identify the required FR2 HST deployment scenarios from operators;
· Further discuss the detailed FR2 HST deployment parameters and channel modeling;
· Discuss the maximum supported velocity for FR2 HST.
· UE RF: 
· Initial discussion on UE RF requirements impact due to FR2 HST scenario, i.e., UE for train roof-mounted high-power devices. 
· RRM (core part):
· Initial discussion on RRM requirements impact and possible enhancement for FR2 HST scenario. 
RAN4#98-bis-e: Apr. 12th – 20th, 2021
· FR2 HST deployment scenario and channel modeling: 
· Conclude the targeted baseline FR2 HST deployment scenario;
· Conclude the detailed FR2 HST deployment parameters;
· Conclude the channel model for FR2 HST;
· Conclude the maximum supported velocity for FR2 HST.
· UE RF:
· Further discussion on UE RF requirement impact due to FR2 HST scenario;
· Specify the UE RF core requirements on the basis of power class 4 if identified.
· RRM (core part):
· Further discussion on RRM requirements impact for FR2 HST scenario: 
· Identify requirement impact for Idle/Inactive mode cell reselection;
· Identify requirement impact for Connected mode, i.e., handover delay, measurement, and beam management requirement;
· Identify requirement impact for other RRM requirement, if any. 
RAN4#99-e: May 19th – 27th, 2021
· FR2 HST deployment scenario and channel modeling: 
· Conclude the remaining issues for FR2 HST deployment and channel modeling, 
· Complete the corresponding TR drafting work for FR2 HST deployment scenario and channel modeling. 
· UE RF:
· Further discussion on the UE RF core requirement on the basis of power class 4 if identified;
· RRM (core part):
· Further discussion on RRM requirements and bring draft CRs for identified RRM core requirements:
· Requirement for Idle/Inactive mode cell reselection, if identified
· Requirement for Connected mode, i.e., handover delay, measurement, and beam management requirement, if identified. 
· Other RRM requirement, if any. 
RAN4#100: Aug. 23th – 27th, 2021
· UE RF:
· Conclude the UE RF core requirement on the basis of power class 4 if identified and bring CRs to finalize UE RF requirement impact;
· Complete the corresponding TR drafting work for UE RF core requirement impact due to FR2 HST. 
· RRM (core part):
· Resolve remaining open issues for RRM requirements and bring CRs to finalize corresponding RRM core requirements;
· Complete the corresponding TR drafting work for RRM core requirement impact due to FR2 HST. 

3. Work Plan for Performance Part
Considering the FR2 HST work item contains a comprehensive scope to enable the new FR2 deployment scenario, the corresponding RRM performance requirement and demodulation requirement are included in RAN4 performance part [1]. It should be noted that the demodulation requirement (either for UE or for BS) should be based upon the outcome of channel modeling and maximum Doppler frequency discussion, which shall be the direct output from the topic of FR2 HST deployment scenario and channel modeling. 
Based on the assigned TU, the work plan for RAN4 performance part is proposed as below:
Work Plan for Performance Part:
RAN4#98-bis-e: Apr. 12th – 20th, 2021
· RRM (performance part):
· Discussion on RRM performance requirement of measurement accuracy if identified;
· Demodulation:
· Discuss and identify potential impact on BS/UE performance requirements;
· Discuss channel models to be adopted for UE/BS demodulation test cases; 
· Agree initial simulation assumptions for BS, UE demodulation test cases. 
RAN4#99-e: May 19th – 27th, 2021
· RRM (performance part):
· Further discussion on RRM performance requirement of measurement accuracy. 
· Demodulation:
· Agree performance test cases scope and TR drafting for corresponding part;
· Bring CRs for channel models for UE/BS demodulation;
· Bring initial evaluation results and further update simulation assumption for detailed test set-up.
RAN4#100: Aug. 23th – 27th, 2021
· RRM (performance part):
· Conclude RRM performance requirement of measurement accuracy and bring CR to complete the corresponding measurement accuracy requirement. 
· Discussion on the scope of RRM test cases related to new core requirement, and agree the work split for RRM test cases. 
· Demodulation:
· Further discussion on the performance evaluation and result alignment on UE and BS demodulation;
· If necessary, further update simulation assumption for detailed test set-up.
RAN4#100-bis: Oct. 11th – 15th, 2021
· RRM (performance part):
· Complete remaining issues (if any) for RRM performance requirement of measurement accuracy.
· Discussion on the drafted CR for RRM test cases for the impacted RRM requirements. 
· Demodulation:
· Bring IM results and further result alignment for agreed BS and UE demodulation test cases.
RAN4#101: Nov. 15th – 19th, 2021
· RRM (performance part):
· Bring CRs for RRM test cases for the impacted RRM requirements. 
· Demodulation:
· Further result alignment on IM results for agreed BS and UE demodulation test cases.
· Bring CRs for demodulation performance requirements. 
RAN4#102: Feb. TBD, 2022
· RRM (performance part):
· Complete CRs for RRM test cases for the impacted RRM requirements. 
· Complete remaining issues (if any) for RRM test cases for the impacted RRM requirements. 
· Demodulation:
· Complete CRs for demodulation performance requirements. 

4. Conclusion
This contribution provides the overall RAN4 work plan for core and performance parts for FR2 HST work item, with detailed plans in the above sections.
5. Reference
[1] RP-202118, “New WID on NR support for high speed train scenario in FR2”, Samsung, Nokia

