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1	Introduction
RAN4#99-e agreed the way forward on PDSCH CA demodulation requirements for HST-SFN [1]. This contribution discusses the remaining open issues for PDSCH CA demodulation requirements with HST. 
2	Discussion
2.1	SCS configuration
	SCS configuration and applicability rules for SCS configuration
	
	Number of CA Duplex modes​
	Number of required tests if UE supports all duplex modes​

	Option 1
	3​: (FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	2: (FDD 15 + TDD 30; TDD 30 + TDD 30)

	Option 3
	3: (FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	3: (FDD 15 + FDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)

	Option 4
	5: (FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	2: (FDD 15 + TDD 30; TDD 30 + TDD 30)
TDD 15 is tested if FDD 15+TDD 30 is not supported






One of the remaining open issues for PDSCH CA demodulation for HST is whether to define TDD SCS=15kHz or not. We assume one of the reasons for the proposal of including TDD SCS=15kHz is to verify the PDSCH demodulation performance of TDD SCS=15kHz with CA under HST scenario. According to our understanding, however, there is no difference in demodulation algorithm (including both Doppler estimation and channel estimation) between FDD and TDD as far as the SCS and TRS configuration are same. Since we have already agreed to include FDD SCS=15kHz for PDSCH CA with HST in Rel-17, we think it is possible to ensure the PDSCH performance of TDD SCS=15kHz with CA under HST. We therefore prefer Option 1 or 3: FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. 
Proposal 1: For PDSCH CA demodulation in HST (both SFN JT and DPS), RAN4 defines the following combinations: 
· FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. 
RAN4 don’t define PDSH CA requirements in HST (both SFN JT and DPS) for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA.

2.2	Applicability rule between SFN and DPS
	Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
· Option 1: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
· Option 2: Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements
· Option 3: Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both, test one scheme:
· If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
· If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
PDSCH requirements for CA scenarios​
· FFS applicability rule between single carrier and CA​
· FFS whether HST PDSCH CA requirements can be release independent from Rel-15



From the UE demodulation requirements point of view, UE requires the capability of advanced receiver for HST-SFN, but no dedicated advanced receiver capability is required for HST-DPS. We think it is straightforward to consider Option 1 as the applicability rule between HST-SFN and HST-DPS for CA. If UE does not want to test HST-SFN CA even if it has the capability of demodulationEnhancement-r16, this UE simply does not declare the capability and then test HST-DPS CA instead of HST-SFN CA. 
Proposal 2: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements for CA shall apply, otherwise HST-DPS requirements for CA shall apply. 
Regarding the applicability between CA case and single carrier case, we need to consider the impact to the applicability to the existing Rel-15/16 requirements. According to TS38.101-4 V16.8.0, the applicability rule is summarized as follows:
· If UE pass Rel-16 HST single tap, UE can skip Rel-15 HST single tap
· If UE pass Rel-16 HST-SFN single carrier, UE can skip Rel-15 HST single tap
· If UE pass Rel-16 HST-DPS single carrier with two active TCI states, UE can skip Rel-16 HST-DPS single carrier with single active TCI state.  
· If UE pass Rel-16 HST-DPS single carrier (either single active TCI state or two active TCI states), UE can skip Rel-15 HST single tap
We propose to define the following applicability rules between Rel-17 PDSCH demodulation requirements for HST CA and Rel-15/16 PDSCH demodulation requirements for HST single carrier.
Proposal 3: Define the following applicability rules for HST-SFN JT and HST-DPS requirements for CA. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling.
· UE can skip Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16.
· UE can skip Rel-15 HST single tap tests.

3	Summary
Proposal 1: For PDSCH CA demodulation in HST (both SFN JT and DPS), RAN4 defines the following combinations: 
· FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. 
RAN4 don’t define PDSH CA requirements in HST (both SFN JT and DPS) for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA.
Proposal 2: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements for CA shall apply, otherwise HST-DPS requirements for CA shall apply. 
Proposal 3: Define the following applicability rules for HST-SFN JT and HST-DPS requirements for CA. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling.
· UE can skip Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16.
· UE can skip Rel-15 HST single tap tests.
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