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1. Introduction 
In RAN4#98bis-e UE demodulation for FR1 HST was discussed and way forward [1] was agreed. The following agreements were made for PDSCH requirements in CA scenarios.
	· HST-DPS channel model 
· Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.
· Update the Doppler shift equation and Doppler shift trajectory to include 2nd nearest RRH for HST-DPS channel model (ref. to R4-2108557).



In this contribution we present our views on the open issues related to PDSCH requirements in CA scenarios.  
2. Discussion
The open issues related to PDSCH requirements in CA scenarios are:
· SCS configuration and applicability rules for SCS configuration
· Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
· Applicability rule between single carrier and CA
· Release independent requirements for HST PDSCH CA 

SCS Configuration
In RAN4#99e the options for SCS configuration and applicability rules were narrowed down to:
	
	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



To reduce the number of testcases we prefer option 1, to only define CA requirements for more common SCS and re-use applicability rule on CA duplex mode as CA CQI requirements.
Option 4 would also have maximum 2 testcases to be tested, but we would still need to define requirements for additional SCS configurations – TDD-15.  Hence, we prefer to only define requirements for FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30, with same test applicability rule as CA CQI requirements.
Proposal #1: Define HST-CA requirements for FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30, with same test applicability rule as CA CQI requirements.
Applicability Rule between HST-SFN and HST-DPS for CA
In RAN#91e it was agreed that applicability rule shall be defined between HST SFN-JT and HST-DPS schemes for CA scenarios to reduce test burden and it was also captured in the revised WID. 
The options for applicability rule discussed in [1] are:
· 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
We don’t support to introduce new UE capability for CA case, as no such capability exists for single carrier case to indicate support of HST-DPS. The UE needs advanced receiver algorithm to support HST-SFN, whereas HST-DPS needs no additional UE capability. Also, HST-SFN deployment has been deployed since LTE and will likely be used for NR, whereas HST-DPS is new and needs some network co-ordination to enable the TCI state switch at the mid-point between RRHs. Based on these observations, we think that if UE supports demodulation for HST-SFN-JT, then CA requirements for HST-SFN-JT should apply, otherwise, CA requirements for HST-DPS shall apply. 

Proposal #2: If UE supports demodulationEnhancement-r16, for PDSCH CA requirements only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply.
Applicability rule between single carrier and CA
The applicability rule between single carrier and CA requirements for HST are FFS. To reduce the number of test cases, we propose to introduce applicability rule as – if HST-CA requirements are met, UE can skip single carrier tests. Based on the applicability rule proposed above for HST-SFN and HST-DPS, we propose the following:
If UE supports demodulationEnhancement-r16, then HST-SFN requirements for CA shall apply.
· If UE passes HST-SFN JT requirements for CA, UE can skip single carrier HST-SFN requirements
If UE doesn’t support demodulationEnhancement-r16, then HST-DPS requirements for CA shall apply.
· If UE passes HST-DPS JT requirements for CA, UE can skip single carrier HST-DPS requirements

Proposal #3: Define applicability rule between CA and single carrier requirements as:
If UE supports demodulationEnhancement-r16, then HST-SFN requirements for CA shall apply.
· If UE passes HST-SFN JT requirements for CA, UE can skip single carrier HST-SFN requirements
If UE doesn’t support demodulationEnhancement-r16, then HST-DPS requirements for CA shall apply.
· If UE passes HST-DPS JT requirements for CA, UE can skip single carrier HST-DPS requirements

Release Independent Requirements
In RAN4#99e some options for release independent demodulation requirements for HST-CA were discussed. Also, release independence depends on whether new UE capabilities are to be introduced, which is another open issue. If additional UE capability is introduced for HST CA requirements, then it cannot be defined as release independent. If no additional UE capability is introduced for HST-CA demodulation, we prefer to discuss further based on whether RRM requirements for HST in CA are defined as release independent. If RRM requirements are defined as release independent, we can consider defining demod requirements as release independent from the same release. 
Proposal #4: Discuss release independent requirements based on conclusion of UE capability for HST CA requirements and whether RRM requirements for CA are defined as release independent. 
3. Conclusion
In this paper, we provide our views on the remaining open issues related to PDSCH requirements in CA scenarios for HST. Our proposals are summarized below:
Proposal #1: Define HST-CA requirements for FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30, with same test applicability rule as CA CQI requirements.
Proposal #2: If UE supports demodulationEnhancement-r16, for PDSCH CA requirements only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply.
Proposal #3: Define applicability rule between CA and single carrier requirements as:
If UE supports demodulationEnhancement-r16, then HST-SFN requirements for CA shall apply.
· If UE passes HST-SFN JT requirements for CA, UE can skip single carrier HST-SFN requirements
If UE doesn’t support demodulationEnhancement-r16, then HST-DPS requirements for CA shall apply.
· If UE passes HST-DPS JT requirements for CA, UE can skip single carrier HST-DPS requirements
Proposal #4: Discuss release independent requirements based on conclusion of UE capability for HST CA requirements and whether RRM requirements for CA are defined as release independent. 
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