3GPP TSG-RAN WG4 Meeting #106bis-e
R4-2305892
Online Meeting, 17th April- 26th April, 2023
Title: 
WF on demodulation requirements for Rel-18 FR2 HST
Agenda Item:
5.13.5
Source: 
Samsung
Document for:
Approval
1 Topic 1: Deployment and Channel Modelling 
1.1 Sub-topic 1-1: Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Issue 1-1-1: Deployment Scenario for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario
Agreement: 
RAN4 consider the Bi-directional deployment scenario for PDSCH demodulation requirements with simultaneous multi-Rx reception
· Consider the scenario the timing different between TRPs is exceeding CP

· RAN4 will evaluate the performance impact for this scenario with PC6 UE and specify corresponding requirements with receiver implementation agonistic approach.

· RAN4 will discuss the test applicable rules if needed. 

· Consider both scenario A and scenario B as starting point for performance evaluation 

· FFS whether single requirement or separate requirements need to be introduced for scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements

· Aligned with RF session conclusion, not consider uni-directional scenario in Rel-18 FR2 HST WI performance requirements. 

Issue 1-1-2: Deployment Scenario parameters for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario

Way forward: 
· RRH locations parameters

· Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception as a starting point for evaluation
· Beam serving coverage
· Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH as a starting point for evaluation 
· Further study of coverage areas of the beams is needed.
Issue 1-1-3: General assumption for CPE with multi-panel reception Rx processing for FR2 HST 
Agreement: 
· Assuming UE processing with 2x2 per TRP as baseline
Issue 1-1-4: General assumption for channel modelling and interference
Agreement: 
· No interference in between CPE panels assumption is baseline

· The baseline assumption CPE panels are co-located i.e., distance between two CPE panels is 0 (m).

· Companies are encouraged to further evaluate the performance impact with non-co-located 
· No limitation on CPE implementation
Issue 1-1-5: Channel Model for FR2 HST simultaneous multi-panel reception performance evaluation 
Way forward: 
· Assuming CPE processing with 2x2 per TRP per panel separately 
· Option 1：Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation as a starting point for evaluation 
· FFS on the modelling the propagation delay as a part of channel model

· FFS on how to extend the doppler shift model to simultaneous multi-panel reception
· Option 2: Reuse HST-SFN scheme A to study the UE receive signals from two RRHs simultaneously.
1.2 Sub-topic 1-2: Deployment for Demodulation requirements in Tunnel Scenario
Issue 1-2-1: Deployment for Demodulation requirements in Tunnel Scenario
Way forward: 
· Only considering when CPE is fully inside tunnel as baseline 

· Option 1:
· Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.

· Option 2 

· Use Uni-directional deployment for tunnel scenario for HST FR2

· Option 3

· RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.

· Option 4

· FFS to define requirement based on evaluation of channel model for tunnel scenario 
Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario
Agreement: 
For UE demod:

· Reuse the channel model in RAN4 spec 38.101-4, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment as baseline 

· FFS on new channel model is needed for Bi-directional deployment in tunnel scenario 

· FFS on new channel model (multi-tap) is needed pending on UE location with faraway or close around RRH

· FFS on consider multipath fading channel for demodulation performance study
For BS demod: FFS with below candidate options
· Extend existing FR1 channel model (geometry-Ds and Dmin and speed) scenario 3 (tunnel space) in RAN4 spec 38.104 
· Reuse FR2 Rel-17 38.104 single path with LOS propagation channel model with necessary update if identified

· Multipath fading channel 

Issue 1-2-3: Ds_offset for Channel Model in tunnel scenario
Way forward:
· FFS on new Ds_offest for uni-directional channel model in tunnel scenario if needed
2 Topic 2: UE demodulation for open space scenario
2.1 Sub-topic 2-1: Intra-band CA requirement 

Issue 2-1-1: Test cope of intra-band CA requirement

Agreement  
· RAN4 to only introduce new HST FR2 CA requirements for PDSCH
Issue 2-1-2: Test cases

Agreement  
· Specify two sets of PDSCH requirements for FR2 HST intra-band CA scenario 

· HST-DPS-FR2-BI-B: Uni-directional scenario A with DPS scheme 1b

· HST-DPS-FR2-BI-A: Bi-directional scenario B with DPS scheme 1a

· Apply the Rel-17 FR2 HST channel model parameters to PDSCH CA demodulation requirements with DPS transmission schemes
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Issue 2-1-3: SCS & BW
Agreement  
· Specify CA PDSCH requirements for FR2 HST with component carrier configuration as
· {50, 100, 200, 400} Hz for 120KHz SCS
· Companies are encouraged to check whether existing SNR requirement for 200MHz CBW defined in single carrier can be reused for CA case with 200MHz in the next meeting pending on the collected impairment results
· FFS on the carrier combinations considered for requirement

Issue 2-1-4: Other test parameters

Agreement  
· Reuse the exiting test parameters of FR2 HST with DPS 1a and DPS 1b in single carrier for FR2 HST PDSCH intra-band CA requirements

· SCS: 120KHz only

· TDD pattern: FR2.120-1 (DDDSU)

· MCS 17 and Rank 2

· Other parameters such as number of HARQ process, K1 values for different CCs can be used from NR Rel-16 FR2 normal CA
Issue 2-1-5: Test Applicability rule

Agreement  
· Applicability rule for different CA configuration and bandwidth combination sets can be reused from NR Rel-16 normal CA as baseline

Issue 2-1-6: Others
Way forward:
· FFS on the necessity of considering additional margin for CA requirement based on single carrier simulation with considering imperfection model

· FFS on how to consider the imperfection model if considered 

2.2 Sub-topic 2-2: multi-Rx simultaneous reception requirement with single carrier
Issue 2-2-1: General for requirement 
Agreement: 
· For FR2 HST requirements with simultaneous reception (2 panels), RAN4 could consider reusing applicable agreements reached in the UE Demodulation work item for FR2 multi-RX as starting point to avoid overlap

Issue 2-2-2: Test scope of multi-Rx simultaneous requirement
Agreement: 
· RAN4 only define PDSCH demodulation performance requirements for Rel-18 HST FR2 UEs capable of simultaneous two-panel reception. 

Issue 2-2-3: Whether to introduce a new correlation matrix for HST FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirement
Agreement: 
· Assuming no inter-TRP and inter-panels interference as baseline for Rel-18 FR2 HST WI. No new correlation matrix for FR2-1 HST is introduced
Issue 2-2-4: UE processing assumption for the FFT window
Agreement: 
· Number of FFT window: RAN4 need to further evaluate performance with below candidate options
· Option 1: single FFT window for FR2 HST demodulation requirements definition for two panels

· Option 2: independent FFT window for each panel for the scenario the reception time difference between different TRPs is larger than one CP.
Issue 2-2-6: Transmission schemes

Agreement: 
Prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception 

· FFS on sDCI

Issue 2-2-7: Test parameters  
Way forward: 
· Carrier frequency: 30GHz. 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: FR2.120-1 (DDDSU)
· MCS: MCS 17 as baseline

· Other parameters such as number of HARQ process, K1 values can be reused from Rel-17 FR2 HST

· Rank and Layer combination as a starting point for evaluation 
· Case 1: 1+1 as layer combination with fully over lapping

· Case 2: 2+2 as layer combination with fully over lapping

2.3 Sub-topic 2-3: multi-Rx simultaneous reception requirement with CA 

Issue 2-3-1: Whether to introduce the PDSCH CA requirement with FR2 HST UE capable of multi-panel (multi-Rx) operation with multi-panel operation enabled in Rel-18
Agreements: 
· Do not define PDSCH CA demodulation requirement for FR2 HST PC6 UE capable of multi-panel (Multi Rx-Chain) operation with multi-Rx simultaneous reception enabled in Rel-18  

3 Topic 3: BS demodulation for Open Space
3.1 Sub-topic 3-1: BS demodulation requirements
Issue 3-1-1: Whether to define BS demodulation requirements in open space scenario in Rel-18 NR_HST_FR2_enh WI

Agreements: 
· No new or modified PRACH requirements need to be introduced in Rel-18 NR_HST_FR2_enh W for open space scenario

· No new or modified UL transmit timing requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario

· No new or modified PUSCH requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario

· No BS demodulation requirements need to be introduced for intra-band CA and simultaneous multi-panel reception scenario for open space scenario
4 Topic 4: Demodulation requirements for tunnel deployment
4.1 Sub-topic 4-1: Test Scope of demodulation requirements of tunnel scenario
Issue 4-1-1: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· Option 1: RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario based on the simulation results. If RAN4 study the new channel model, it should be differentiated from the exiting tunnel model: Scenario 3-NR350/500.
· Option 2: BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced 

· Option 3: Introduce BS demodulation requirements for tunnel scenario

Issue 4-1-2: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
Way forward: 
· Option 1: RAN4 discuss whether to define UE demodulation requirements for the tunnel deployment scenario based on the simulation results.
· Option 2: UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced,

· Option 2a 

· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.
· Option 3: Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario, FFS on Uni-directional or Bi-directional RRH deployment.
Issue 4-1-3: Simulation Assumption for requirement definition
Way forward: 
· Reuse the evaluation parameters related throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.
· FFS on channel model used
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