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1	Introduction
RAN4#98-e agreed the way forward on PDSCH CA demodulation requirements for HST-SFN [1] and RAN#91e revised the WID [2]. This contribution discusses the open issues for PDSCH CA demodulation requirements with HST. 
2	Discussion
2.1	Transmission schemes
	· Define HST CA requirements for HST-SFN joint transmission​
· FFS whether to define HST CA requirements for DPS transmission scheme (with one active TCI state and/or two active TCI states)​
· It’s RAN4 common understanding DPS scheme can achieve better performance compared to joint transmission schemes and no advanced received required for HST deployment.​
· Candidate option for further discussion: ​
· It’s RAN4 recommendation to include DPS scheme into FR1 HST WI, and further discuss whether test cases need to specified or not, and if specified, test applicable rules will be specified to ensure only one scheme will be verified for CA cases for UE.



One of the open issues is whether the DPS transmission scheme is included in the scope of Rel-17 FR1 HST WI. In the last meeting, RAN4 confirmed that DPS schemes can achieve better performance compared with HST-HST joint transmission, and one benefit is UE does not need the advanced receiver capability. From the physical layer design potin of view, it is possible to perform the TCI switching of all the activated component carriers with one MAC-CE command. 
Moreover, RAN#91-e has also revised the WID [2] as follows:
	Carrier Aggregation (CA) scenario
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN joint transmission scheme and DPS transmission scheme. 
· Requirements/tests applicability rules should be discussed in order to minimize the testing burden.



On the other hand, as revised WID states, some companies concern the number of test cases by defining DPS in addition to HST-SFN joint transmission. Since HST-SFN requirements need the UE capability for the advancer receiver, one option is to introduce the applicability rule that UE capable of HST-SFN advanced receiver for CA does not need pass the HST-DPS requirements for CA.
Proposal 1: Define PDSCH demodulation requirements for HST-DPS for CA with the applicability rule.
Proposal 2: If UE is capable of HST-SFN advanced receiver (for CA) and UE passes the PDSCH with HST-SFN CA requirements, the UE can skip the PDSCH with HST-DPS CA requirements. 
 
2.2	SCS configuration and applicability rule
	· SCS configuration
· At least cover following cases:
· FDD 15 kHz + FDD 15 kHz 
· TDD 30 kHz + TDD 30 kHz
· FDD 15 kHz + TDD 30 kHz
· FFS whether following need to be included or not:
· FDD 15 kHz + TDD 15 kHz CA
· TDD 15 kHz + TDD 30 kHz CA
· Applicability rule for SCS configuration​
· FFS whether reuse CA CQI applicability rule on CA duplex modes for testing: 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



​Another open issue is whether to define TDD SCS=15kHz in the PDSCH CA demodulation requirements with HST. We understand the motivation to include TDD SCS=15kHz for HST CA scenario because Rel-16 performance enhancement WI defines PDSCH CA including TDD SCS=15kHz. In other words, RAN4 has already defined PDSCH CA demodulation requirements with TDD SCS=15kHz. From the UE demodulation performance point of view, we don’t see any difference between FDD SCS=15kHz and TDD SCS=15kHz as far as PDSCH format is same. We therefore want to keep three combinations, that is, FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. 
Since RAN4 will add DPS for PDSCH CA demodulation requirements, this propose also helps to reduce the testing burden according to WID.
Proposal 3: For PDSCH CA demodulation in HST, RAN4 defines the following combinations only:
· FDD SCS=15kHz + FDD SCS=15kHz
· TDD SCS=30kHz + TDD SCS=30kHz
· FDD SCS=15kHz + TDD SCS=30kHz

2.3	Additional signaling for HST-SFN Joint transmission
	· FS whether existing HST network assisted signaling and UE capability can cover CA scenario



In Rel-16 HST, RAN4 introduced the network assisted signaling to inform HST-SFN deployment, which corresponds to ‘highSpeedDemodFlag-r16’ specified in TS38.331 V16.3.1, and this IE is transmitted as a part of RRC IEs ServingCellConfigCommonSIB and ServingCellConfigCommon. Since ServingCellConfigCommon is configured for SCell setup, highSpeedDemodFlag-r16 can be signaled for SCell. This means an additional network assigned signaling is not required to indicate HST-SFN deployment for SCell. 
Observation 1: highSpeedDemodFlag-r16 can be configured for SCell.
Proposal 4: Not to introduce a new network-assisted signaling to inform HST-SFN deployment for SCell. 
In Rel-16, RAN4 also introduced a UE capability for advanced receiver for HST-SFN scenario, but it is not clear this capability signaling can be used to indicate that UE can apply the advanced receiver for multiple CCs. The receiver algorithm should be same regardless of PCell/PSCell or SCells, but we think RAN4 need to confirm the existing UE capability signaling can be applicable for CA scenario. 
Proposal 5: RAN4 confirm Rel-16 UE capability signaling demodulationEnhancement can be applicable for PDSCH CA scenario also. 

2.4	Release independence
	· FFS whether HST PDSCH CA requirements can be release independent from Rel-15



The final open issue is the release independent of PDSCH CA demodulation requirements in HST. For HST-SFN joint transmission, it depends on the conclusion of capability signaling; if RAN4 need an additional UE capability for the advanced receiver for HST-SFN CA scenario, the new UE demodulation requirements for HST-SFN CA should be applied from Rel-17. On the other hand, if RAN4 confirms the UE capability for HST-SFN advanced receiver in Rel-16 is applicable for CA scenario, the UE demodulation requirements for HST-SFN could be release independent from Rel-15. 
For HST-DPS, since the assumed physical layer design, signaling, and UE receiver are based on Rel-15 specification, it is possible the new UE demodulation requirements for HST-DPS CA can be release independent from Rel-15. But we think RAN4 need discuss this issue more carefully because it is Rel-17 WI and there are many Rel-15 UEs in the market. One option is to set UE demodulation requirements for HST-DPS CA to be release independent from Rel-16.
Proposal 6: RAN4 need to discuss further the new UE demodulation requirements for HST-SFN CA are release independent Rel-15 or not, depending on the applicability of Rel-16 UE capability for HST-SFN advanced receiver. 
Proposal 7: RAN4 need to discuss further the new UE demodulation requirements for HST-DPS CA are release independent Rel-15 or not. 
3	Summary
Proposal 1: Define PDSCH demodulation requirements for HST-DPS for CA with the applicability rule.
Proposal 2: If UE is capable of HST-SFN advanced receiver (for CA) and UE passes the PDSCH with HST-SFN CA requirements, the UE can skip the PDSCH with HST-DPS CA requirements. 
Proposal 3: For PDSCH CA demodulation in HST, RAN4 defines the following combinations only:
· FDD SCS=15kHz + FDD SCS=15kHz
· TDD SCS=30kHz + TDD SCS=30kHz
· FDD SCS=15kHz + TDD SCS=30kHz
Observation 1: highSpeedDemodFlag-r16 can be configured for SCell.
Proposal 4: Not to introduce a new network-assisted signaling to inform HST-SFN deployment for SCell. 
Proposal 5: RAN4 confirm Rel-16 UE capability signaling demodulationEnhancement can be applicable for PDSCH CA scenario also.
Proposal 6: RAN4 need to discuss further the new UE demodulation requirements for HST-SFN CA are release independent Rel-15 or not, depending on the applicability of Rel-16 UE capability for HST-SFN advanced receiver. 
Proposal 7: RAN4 need to discuss further the new UE demodulation requirements for HST-DPS CA are release independent Rel-15 or not. 
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