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1	Introduction
RAN4#97-e agreed the work plan for the WI of enhancement for HST in FR1 [1]. According to the work plan, RAN4#98-e will discuss the PDSCH demodulation requirements for CA with HST-SFN scenario as follows:
	CA scenario
· Discuss the demodulation performance enhancement to support carrier aggregation with the target speed of up to 500km/h and carrier frequency of up to 3.6 GHz for HST-SFN conditions


We show our view on the CA PDSCH demodulation requirements with HST-SFN scenario. 
2	Discussion
RAN4 has defined the PDSCH demodulation requirements for CA in Rel-16 NR performance requirement enhancement WI, where RAN4 assumed PDSCH demodulation requirements for CA combinations specified in TS38.101-1 for FR1 and TS38.101-2 for FR2. To cover the specified CA combinations as much as possible, RAN4 defined PDSCH demodulation requirements for all the supported maximum transmission bandwidth configurations, where RAN4 assumed SCS=15kHz for FR1 FDD and SCS=15/30kHz for FR1 TDD. RAN4 also defined the applicability rule to avoid verifying a large number of CA combinations. 
In Rel-16, RAN4 also defined PDSCH demodulation requirements with HST-SFN deployment scenario assuming UE velocity of 500km/h with carrier frequencies of 2GHz for FDD and 3.6GHz for TDD. When RAN4 defined the demodulation performance, it is assumed an advanced receiver to receive the same PDSCH from 4 RRHs, which requires the UE capability. 
For Rel-17 WI enhancement for NR high speed train scenario in FR1, we propose to reuse the assumption and test parameters of HST-SFN in Rel-16 HST and PDSCH CA demodulation in Rel-16 performance enhancement as much as possible to reduce the workload in RAN4. 
Proposal 1: Define PDSCH CA demodulation requirements with HST-SFN scenario (joint transmission) with the combination of following component carriers:
· CBW=5, 10, 15, 20, 25, 30, 40, and 50MHz for FDD SCS=15kHz
· CBW=5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 80, 90, and 100MHz for TDD SCS=30kHz
· RAN4 will discuss whether to define TDD SCS=15kHz or not. 

Proposal 2: Apply the Rel-16 HST-SFN channel model parameters to PDSCH CA demodulation requirements with HST-SFN:
	Parameters
	SCS=15kHz
	SCS=30kHz

	Ds (inter-RRH distance)
	700 m
	700 m

	Dmin (distance between RRH and UE)
	150 m
	150 m

	v (UE velocity)
	500 km/h
	500 km/h

	fd (maximum Doppler shift)
	870 Hz
	1667 Hz



Proposal 3: Reuse the test setup of Rel-16 single carrier HST-SFN requirements for CA scenario.
· Antenna configuration: 2x2 and 2x4
· MCS: 13 (64QAM table)
· Rank 2
· DMRS Type 1 and 2 additional DM-RS symbols
· For TDD, use TDD pattern of 7D1S2U with S=6DL:4GP:4UL
· No PDSCH data transmission in the special slots
· TRS periodicity: 10ms

In Rel-16 HST, RAN4 introduced a UE capability for advanced receiver for HST-SFN scenario and network assisted signalling to inform SFN deployment. In our understanding the UE capability and network assisted signalling defined in Rel-16 are only applicable for NR Pcell or NR PScell. For CA scenario, we think UE needs additional capability to support the advanced receiver for Scell, as RAN4 has done in Rel-15 LTE HST WI. 
Proposal 4: Introduce new UE capability of demodulationEnhancement for SCell. 
Proposal 5: Introduce new network-assisted signalling highSpeedDemodFlag to inform HST-SFN deployment for SCell. 
3	Summary
Proposal 1: Define PDSCH CA demodulation requirements with HST-SFN scenario (joint transmission) with the combination of following component carriers:
· CBW=5, 10, 15, 20, 25, 30, 40, and 50MHz for FDD SCS=15kHz
· CBW=5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 80, 90, and 100MHz for TDD SCS=30kHz
· RAN4 will discuss whether to define TDD SCS=15kHz or not. 
Proposal 2: Apply the Rel-16 HST-SFN channel model parameters to PDSCH CA demodulation requirements with HST-SFN:
	Parameters
	SCS=15kHz
	SCS=30kHz

	Ds (inter-RRH distance)
	700 m
	700 m

	Dmin (distance between RRH and UE)
	150 m
	150 m

	v (UE velocity)
	500 km/h
	500 km/h

	fd (maximum Doppler shift)
	870 Hz
	1667 Hz



Proposal 3: Reuse the test setup of Rel-16 single carrier HST-SFN requirements for CA scenario.
· Antenna configuration: 2x2 and 2x4
· MCS: 13 (64QAM table)
· Rank 2
· DMRS Type 1 and 2 additional DM-RS symbols
· For TDD, use TDD pattern of 7D1S2U with S=6DL:4GP:4UL
· No PDSCH data transmission in the special slots
· TRS periodicity: 10ms
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Proposal 5: Introduce new network-assisted signalling highSpeedDemodFlag to inform HST-SFN deployment for SCell. 
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