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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



[bookmark: _GoBack]If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #97-e (Nov. 2020, Electronic)
1. General: 
· A summary of the electronic meeting email discussion was provided in [1].
· The work plan was approved in [3].
· Technical report skeleton for NR support for high speed train scenario in FR2 was approved in [5]. 

2. FR2 HST deployment scenario: 
· The following agreement and conclusion were made on FR2 HST deployment scenario and related aspects, captured in the approved WF [2]. 
· WF1: Deployment Scenario: General
· RAN4 at least consider the following deployment scenario: 
· Ds and Dmin: Take the following 5 scenarios as basic assumption.
	Scenario
	Ds (meter)
	Dmin (meter)

	1
	800
	10

	2
	650
	10

	3
	500
	10

	4
	300
	50

	5
	200
	30


· Scenario 2 and 4 shall be considered with high priority. 
· Dmin for [5m, 20, 30 and 50 meters] if found to be necessary
· DRRH_height: 15m as basic assumption;
· [10,20m] if found to be necessary 
· DUE_height: 5m.
· Tunnel Deployment Scenario
· RAN4 further study tunnel deployment scenario for FR2 HST.
· Subcarrier Spacing
· Option-1: SCS = 120kHz
· Option-2: Consider both SCS = 120kHz and 60kHz.
· WF2: Deployment Scenario: SFN
· RAN4 consider unidirectional SFN for FR2 HST, i.e., one panel per RRH pointed to the same direction for all RRHs.
· RAN4 consider bidirectional SFN with 
· one panel per RRH, i.e., signals to opposite directions along tracks
· two panels per RRH.
· SFN needs to be further clarified:
· SFN Interpretation-1: All RRHs under one BBU transmit the same signal.
· Selected RRH(s) for TX, depending on DPS Tx mode is used or not.
· SFN Interpretation-2: All RRHs under one BBU in the same cell ID, but for different TCI.
· Other interpretation is not precluded.
· WF3: Deployment Scenario: RRH parameters
· Number of RRH sites per BBU:
· [1 to 4] RRHs sites per BBU
· Other values are not precluded;
· Depending on companies’ further feasibility study on SFN deployment scenario.  
· Number of Analog Beams per panel in RRH:
· [1,2,4] analog beam(s) per panel in RRH
· Other values are not precluded;
· Depending on companies’ further feasibility study on link-budget and mobility
· SSB index to Beam Mapping: 
· FFS the impact of following options for SSB index to Beam mapping: 
· Option 1: 
· All RRHs (connected to one BBU with fiber) share the same cell ID
· All RRHs under the same cell use the same set of SSB indexes, e.g., all RRHs use SSB-0 to SSB-3. 
· Option 2: 
· All RRHs (connected to one BBU with fiber) share the same cell ID
· RRHs under the same cell use the different sets of SSB indexes, e.g., RRH-1 uses SSB-0 to SSB-3, RRH-2 uses SSB-4 to SSB-7. 
· RRH antenna array orientation: 
· FFS the impact of following options for RRH antenna array orientation: 
· Option 1: RRH panel boresight pointed to the railway in the middle point between 2 RRHs 
· Option 2: RRH panel boresight pointed to the railway at the distance of Ds (projection of the neighboring RRH on the railway)
· Other option is not precluded. 
· WF4: Deployment Scenario: CPE Parameters
· Number of panels per CPE:
· FFS the number of panel(s) per CPE: 
· To be combined with the analysis on uni-/bi-directional SFN. 
· The number for TX panel(s) and RX panel(s) could be discussed separately. 
· Placement of CPE panel(s): 
· FFS the placement of CPE panels, i.e., the bore-sight direction(s) of CPE panel(s)
· Number of CPE devices:
· FFS the impact of the number of CPE per train/carriage on RAN4 requirement.
· WF5: Evaluation Parameters
· RRH antenna array parameters for evaluation:
· RAN4 perform FR2 HST feasibility study based on following RRH antenna array parameters for evaluation: 
· RAN1 assumption: 2 ports: [Mg, Ng, M, N, P]=[1, 1, 4, 8, 2] 
· 2 ports: [Mg, Ng, M, N, P]=[1, 1, 8, 8, 2]
· Other options are not precluded. 
· RRH antenna element parameters for evaluation:
· RAN4 use the following RAN1 assumption for BS evaluation as baseline:
	Radiation power pattern of a single antenna element for TRP
	Vertical cut of the radiation power pattern (dB)
	


	
	Horizontal cut of the radiation power pattern (dB)
	


	
	3D radiation power pattern (dB)
	


	
	Maximum directional gain of an antenna element GE,max
	 [8] dBi


· Other assumptions are not precluded. 
· UE antenna array parameters for evaluation:
· RAN4 perform FR2 HST feasibility study based on following UE antenna array parameters for evaluation: 
· RAN1 assumption: 2 ports: [Mg, Ng, M, N, P]=[1, 1, 2, 4, 2] 
· PC4 assumption: 2 ports: [Mg, Ng, M, N, P]=[1, 1, 4, 4, 2]
· Other options are not precluded. 
· UE antenna element parameters for evaluation:
· RAN4 use the following RAN1 assumption for UE evaluation as baseline:
	Parameter
	Values

	Antenna element radiation pattern in  θ’’ dim (dB)
	


	Antenna element radiation pattern in ϕ’’ dim (dB)
	


	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	 5dBi



· WF6: Channel Modeling
· Pathloss model used for link budget evaluation:
· RAN4 further study the pathloss model to be used for link budget evaluation: 
· Option-1: TR38.901 RMa LoS (baseline option)
· Option-2: free space model
· Option-3: TR38.901 UMa LoS 
· Channel modelling for performance requirements:
· RAN4 further study the channel modeling for performance requirement: 
· Option 1: single-tap per RRH channel model in UL direction and both single- and multi-tap models in DL direction.
· Other options are not precluded, which could depends on deployment scenario discussion. 
· WF7: FR2 Feasibility Evaluation
· RAN4 perform feasibility study on FR2 HST scenario, by at least considering: 
· The feasibility of a deployment based the beam dwelling time and measurement period framework.
· How many beams/SSBs per RRH can be deployed (given other deployment parameters such as Dmin, Ds, speed etc) while maintain mobility performance with FR2 BM mechanism?
· How much beam refinement is needed to achieve coverage and mobility? 
· How much beam overlapping area is needed (given other deployment parameters such as Dmin, Ds, speed etc) to ensure beam refinement procedure can be executed successfully?
· Study throughput performance and mobility performance.
· More number of analog beams and sharper beam may provide better link budget performance but more challenging on mobility performance. 
· Receive timing difference;
· Maximum supported Doppler shift for both UL and DL and maximum supported UE speed;
· Other feasibility study is not precluded.

3. UE RF core requirement: 
· The following agreement and conclusion were made on UE RF core requirement, captured in the approved WF [2]. 
· WF8: UE RF Requirement
· Baseline power class for FR2 HST: 
· Option-1: PC4 as baseline, and FFS PC4 requirement is applicable to FR2 HST scenario. 
· Option-2: To define new PC for FR2 HST.
· Option-2a: To define new PC for FR2 HST, with PC5 requirement as baseline.
· Approach to specify UE RF requirement: 
· Option-1: Provide an applicability rule of FR2 PC4 for the train-roof-mounted UE for FR2 HST scenario, i.e., the applicable FR2 PC4 requirement set for FR2 HST scenario. 
· Option-2: Revisit the full set of UE RF requirements for FR2 PC4 UE.
· Option-3: New RF requirement is defined for FR2 HST UE which is different from PC4, specifically, the min peak EIRP for FR2 HST UE follows the agreement for PC5(new FR2 FWA UE). 

2.4.2	Remaining Open issues
1. FR2 HST deployment scenario:
· Investigate and specify the following scenarios 
· NR SA single carrier scenario in FR2
· Focused on train roof-mounted high-power devices 
· 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:
· Further study the 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.

2. UE RF core requirement:
· Specify the UE RF core requirements for power class 4 if identified

3. RRM core requirement:
(Note: RRM core part not started yet.)
· Study and specify the UE RRM core requirements 

4. RRM test requirement (performance part)
(Note: Performance part not started yet.)
· Specify the RRM performance requirements of measurement accuracy if identified.
· Specify the RRM test cases related to new core requirements. 

5. Demodulation and CSI performance requirement (performance part): 
(Note: Performance part not started yet.)
· Specify the UE demodulation and BS demodulation requirements based on outcome of channel model and maximum Doppler frequency discussions
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