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1	Introduction
RAN4#98bis-e agreed the way forward on PDSCH CA demodulation requirements for HST-SFN [1]. This contribution discusses the open issues for PDSCH CA demodulation requirements with HST. 
2	Discussion
2.1	SCS configuration
	SCS configuration and applicability rules for SCS configuration
Option 1: Do not introduce requirements in HST for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA. If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, apply requirements only to the first one (i.e. use the same applicability rule on CA duplex mode for HST CA as CA CQI requirements).​
Option 2: Introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and the applicability rule between CA scenario with TDD 15 kHz SCS and CA scenario with TDD 30 kHz SCS specified in Rel-16 can be reused​
Option 3: Do not introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and no applicability rule for FDD 15 kHz + FDD 15 kHz CA, TDD 30 kHz + TDD 30 kHz CA and FDD 15 kHz + TDD 30 kHz CA (i.e. not to reuse CA CQI applicability rule to PDSCH CA normal demodulation requirements)​



One of the open issues for PDSCH CA demodulation for HST is whether to define TDD SCS=15kHz or not. As we discussed in RAN4#98bis-e, RAN4 has already defined TDD SCS=15kHz for PDSCH CA demodulation in Rel-16 and we don’t think RAN4 need additional TDD SCS=15kHz for CA tests. Moreover, as described in WID [2], it is important to minimize the testing burden for the PDSCH CA demodulation requirements. We therefore propose to keep three combinations: 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​
· Option 3a: Test both schemes​
· Option 3b: 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​
Network-assisted signalling​
· Existing HST network assisted signaling can cover CA scenario​
UE capability signalling​
· Option 1: Existing UE capability can cover CA scenario​
· Option 2: Define UE capability signaling for UE supporting HST-SFN CA and HST-DPS CA​
Applicability rule between single carrier and CA​
· Discuss applicability rule between single carrier and CA later based on the conclusion of applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme.




In RAN4#98bis-e, companies confirmed the existing UE receiver capability for HST-SFN (demodulationEnhancement-r16) is also applicable for CA scenario. Also HST-DPS requirements for CA should not require additional UE capability as same as PDSCH CA demodulation requirements in Rel-16. We don’t think additional capability signaling is necessary.
Proposal 2: No additional UE capability signaling is introduced for PDSCH CA demodulation requirements for both HST-SFN JT and HST-DPS. 
Regarding the applicability rule between HST-SFN JT for CA and HST-DPS for CA, we propose UE should pass HST-SFN JT or HST-DPS test case depending on the UE capability demodulationEnhancement-r16. Regarding the applicability between CA case and single carrier case, we propose to define the applicability rule UE can skip the single carrier case if UE pass the CA test. 
Proposal 3: Define the following applicability rule for HST-SFN JT and HST-DPS requirements for CA. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16. 

2.3	HST-DPS channel model
	FFS whether to update the HST-DPS channel model ​
· FFS on adding path loss and propagation delay for transmitted signal from each RRH.​
· FFS on clarification of propagation conditions for SSB, TRS(second TCI state) transmitted from the second nearest RRH​
· Option 1: Add clarification on another Doppler frequency for this link comparing to the signal from the nearest RRH.​
· Option 2: Add clarification on another Doppler frequency, propagation delay and Rx power comparing to the signal from the nearest RRH.​



RAN4 discussed whether to update the HST-DPS channel model. In our understanding, the motivation of updating the HST-DPS channel model is because the existing channel model does not consider the path loss and delay according to the train location. 
When RAN4 discussed whether to define the DPS transmission scheme in Rel-16, RAN4 discussed the purpose of DPS requirements, and RAN4 agreed to verify the following UE receiver processing [3]:
· Frequency error tracking of Large Doppler shift jump in DPS cannot be verified in HST single tap. 
· TCI state switch in DPS cannot be verified in HST single tap and HST-SFN
In our understanding the existing HST-DPS channel model covers the purpose of DPS test. We don’t think RAN4 need to consider the path loss and/or propagation delay in DPS channel model. 
Proposal 4: No need to update the HST-DPS channel model.
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: No additional UE capability signaling is introduced for PDSCH CA demodulation requirements for both HST-SFN JT and HST-DPS. 
Proposal 3: Define the following applicability rule for HST-SFN JT and HST-DPS requirements for CA. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16. 
Proposal 4: No need to update the HST-DPS channel model.
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