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Background
During RAN4#98-bis-e meeting, way forward [1] on NR FR1 HST demodulation requirements was approved. In this contribution, we share our views about the demodulation requirements for NR UE HST FR1 CA scenarios.
Discussion
SCS configuration and applicability rules for 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)



In Rel-16 HST WI, TDD 15 kHz is not considered, we don’t think TDD 15 kHz is the typical scenario. Also from the perspective of demodulation, there is not any algorithm difference for different duplex and SCS configuration under HST scenario. The performance of TDD 15 kHz has been verified in normal CA requirements, we don’t think there is any necessity to define TDD 15 kHz requirements in HST CA.
In CA CQI discussion, there are two options and finally the second bullet is selected that means the test coverage for CA CQI can be ensured without TDD 15 kHz introduction.
	· Option 1: Reuse the duplex mode and SCS combination of PDSCH normal CA requirements
· Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz > FDD 15 kHz + TDD 15 kHz
· Test #2: TDD 30 kHz + TDD 30 kHz > TDD 15 kHz + TDD 30 kHz
· Option 2: FDD + FDD with 15 kHz SCS, TDD + TDD with 30 kHz SCS, FDD 15 kHz +TDD 30kHz
· Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz
· Test #2: TDD 30 kHz + TDD 30 kHz



In our view this issue is similar as CA CQI, so we prefer to reuse the same method from CA CQI.
Only define FDD 15kHz + FDD 1 kHz, TDD 30kHz + TDD30 kHz, FDD 15kHz +TDD30kHz requirements
· Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz
· Test #2: TDD 30 kHz + TDD 30 kHz
Applicability rule for 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
· 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.



It is RAN4’s common understanding that “better performance and no advanced received required for DPS comparing to SFN”. So the question can be raised that why UE uses more complex processing to achieve worse performance. To achieve better performance under HST-SFN, based on our observations on real network deployment and RAN1 Rel-17 eMIMO agreements, DL Doppler pre-compensation is usually applied. The application scenario for normal HST-SFN is very limited.
Very limited application scenario for normal HST-SFN.
We don’t agree some companies’ argue that “it is very unlikely that UE supporting HST-SFN will fail HST-DPS test since HST-SFN demod algorithm is much more advanced”. In our view, very different algorithms for the two transmission schemes may be used.
For Option 1, our concern is that DPS CA performance cannot be guaranteed. We prefer to define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements. We think that it is also feasible that UE can select one scheme for CA scenarios to test. 
Another compromise way is to consider to define two UE capability for DPS CA and SFN CA, UE perform the test only when UE support it and if UE has passed one test then UE can skip another test.
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
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.



Actually all channel models defined in HST do not reflect the real deployment perfectly. There is no big issue since it is convenient for the test by normalization power, i.e. fix the SNR. Also, the switching point is selected at the middle point of the two RRH so there is no any propagation delay at the switching point during the test. SSB and TRS is transmitted all the time for DPS transmission scheme as per the latest specification. Also as per R4-2012668, reported L1-RSRP measurements are not tested. So we don’t think it is necessary to modify the HST-DPS channel model.
Do not modify the HST-DPS channel model.
Release independent
	· FFS whether HST PDSCH CA requirements can be release independent from Rel-15



In Rel-16 LTE HST enhancement WI, highSpeedEnhMeasFlagSCell is introduced for RRM SCell measurement enhancement. Currently in Rel-17 NR HST WI, whether RRM measurement enhancement for SCell to be specified is still under discussion, maybe stricter RRM measurement requirements will be specified that is a higher challenge to UE implementation. It may be strange for a Rel-15 UE to support demodulation part but not support RRM part for HST CA.
Also from the demodulation part we need to further discuss whether additional capability signalling is required for demodulation for HST-SFN JT CA to decide whether to define CA requirements as release independent or not.
Further study whether HST PDSCH CA requirements can be release independent from Rel-15.
Proposals
In this contribution, we discuss on demodulation performance for NR UE HST FR1 CA scenarios. Our observations and proposals are:
1. Very limited application scenario for normal HST-SFN.
1. Only define FDD 15kHz + FDD 1 kHz, TDD 30kHz + TDD30 kHz, FDD 15kHz +TDD30kHz requirements
· Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz
· Test #2: TDD 30 kHz + TDD 30 kHz
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
Do not modify the HST-DPS channel model.
Further study whether HST PDSCH CA requirements can be release independent from Rel-15.
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