Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #100-e	R4-2113457
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 16 August – 27 August 2021

Agenda Item:	9.9.5.2
Source:	Ericsson
Title:	UE demodulation requirements for HST FR2
Document for:	Discussion
1	Introduction
RAN4#99-e agreed with the way forward on the UE/BS demodulation requirements for HST FR2 [1]. This contribution discusses the open issues related to UE demodulation requirements. 
2	Discussion
2.1	Deployment scenario
	PDSCH requirement for Uni/Bi-directional scenario in scenario A and scenario B​
· Option 1: Define PDSCH requirement with Uni/Bi-directional scenario for both A and B, Define the test applicability rule to reduce the test effort​
· Option 2: Define requirements for both scenario A/B, and Uni/Bi-directional deployment, and not define any applicability between​
· Option 3: Consider output of FR2 HST deployment scenario discussion whether to cover scenario A ​
· Option 4: RAN4 define two test cases for HST FR2​
· Test 1: HST single tap (Uni-directional) with scenario A​
· Test 2: DPS (Uni-directional) with scenario B​
· If RAN4 agree to consider both Uni-directional and Bi-directional deployment, either test 1 or 2 apply Bi-directional model



Firstly, option 4 is not valid because RAN4 agreed not to define PDSCH requirement with HST single-tap channel​ for FR2 HST WI, according to WF [1].
To narrow down the option, we have compared the PDSCH demodulation performance of HST-DPS with uni-directional deployment model and bi-directional deployment model. Figure 1 shows our simulation results based on the simulation assumption and channel model in Appendix. From the simulation results, it is observed that Scenario B shows slight better performance compared with Scenario A in higher SNR for both uni-directional and bi-directional. However we should point out there is no significant difference with regard of the required SNR to achieve 70% of the maximum throughput. 
Observation: No performance difference with regard to the 70% of maximum throughput among the uni-directional HST-DPS deployment scenario and bi-directional HST-DPS deployment scenario regardless of Scenario A and B. 
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	(a) HST-DPS Uni-directional deployment
	(b) HST-DPS bi-directional deployment


[bookmark: _Ref70684549]Figure 1	PDSCH simulation results for HST-DPS for FR2 SCS=120kHz.

RAN4 also discusses the deployment scenario in another sub agenda in this WI. Since the deployment scenario affects to both UE and BS demodulation requirements, we prefer option 3 – we should follow the conclusion in the deployment scenario discussion. 
Proposal 1: Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B. 
2.2	Applicable deployment scenario for DPS transmission schemes
	DPS transmission scheme​
· Option 1:
· Define PDSCH requirement with DPS scheme 1a in Uni-directional scenario for scenario A. FFS scheme 1b​
· Define PDSCH requirement with DPS scheme 1a and 1b in Uni-directional scenario for scenario B, FFS the number of TCI state configured​
· Define PDSCH requirement with DPS scheme 1a in Bi-directional scenario for scenario A and scenario B. FFS scheme 1b​
· Option 2: Define both DPS transmission scheme 1a and 1b for both Bi-directional and Uni-directional deployment​
· Option 2a: RAN4 define both scheme 1a and 1b if the performance is same, but define the same applicability rule as Rel-16 HST, i.e., if a UE declared supporting > 1 TCI states, the UE will pass scheme 1b and skipped scheme 1a test cases, and if a UE only support 1 TCI state, the UE need to pass scheme 1a and skip scheme 1b test cases.​



As we discussed in 2.1, RAN4 is still discussing which deployment scenario(s) (i.e., Uni-directional and/or Bi-directional deployment with Scenario A and/or B) is adopted. We should wait for the discussion which DPS Scheme(s) are adopted for which deployment scenario(s). 
2.3	Test setup for PDSCH demodulation requirements
	CBW
· Option 1: 100MHz CBW
· Option 2: 200MHz CBW
· Option 3: Align the CBW configuration for PDSCH and PUSCH



RAN4 UE demodulation requirements usually set CBW 100MHz for FR2 SCS=120kHz and this is one of the deployment scenarios used in many commercial networks. TS38.101-4 specifies FR2 UE demodulation requirements with CBW 200MHz also, but it is only one test case for rank 2. We think CBW 100MHz is the important configuration for FR2 SCS=120kHz and we don’t see any reason to configure CBW 200MHz for FR2 HST scenario.
Proposal 2: Configure CBW=100MHz with SCS=120kHz for UE demodulation requirements in HST FR2. 
3	Summary
Observation: No performance difference with regard to the 70% of maximum throughput among the uni-directional HST-DPS deployment scenario and bi-directional HST-DPS deployment scenario regardless of Scenario A and B.
Proposal 1: Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B. 
Proposal 2: Configure CBW=100MHz with SCS=120kHz for UE demodulation requirements in HST FR2. 
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Appendix 
A.1	Simulation assumption
	Parameters
	Value

	Maximum Doppler
	9722Hz

	CBW/SCS
	100MHz/120kHz

	PDCSH mapping
	Type A, start symbol 1, duration 13

	DMRS
	1+1+1

	PTRS
	KPTRS=2, LPTRS=1

	Antenna configuration
	2x2

	MCS
	13

	Rank
	1

	Dmin
	Scenario A: 10m
Scenario B: 150m

	Ds
	700m

	Velocity
	350km/h



A.2	HST-DPS channel model
A.2.1	Uni-directional deployment [2]


A.2.2	Bi-directional deployment Option 2a  [2]
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