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1. Introduction

In the last meeting, there is discussion on NR HST UE demodulation for CA scenario and a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
2.1 DPS

One of the key issues is the applicability rule between HST-SFN joint transmission scheme and DPS transmission scheme. The candidate options are shown as following:

· 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

Firstly, we do not see the necessity to introduce UE capabilities for HST-DPS CA and HST-SFN CA. As discussed in last meeting, there is no difference in UE demodulation algorithm between single carrier and CA. For DPS, it is basic function supported from Rel-15 and no UE capability is introduced for single carrier case for high speed train scenario. For HST-DPS CA, it is not necessary to introduce UE capability either. For HST-SFN CA, based on companies’ feedback in last meeting, the existing UE capability can cover CA scenarios.

Proposal 1: it is not necessary to introduce new UE capabilities for HST-DPS CA and HST-SFN CA 
· for HST-DPS CA, no need to introduce UE capability
· for HST-SFN CA, the existing UE capability introduced in Rel-16 NR HST can be reused

As for the applicability rule between HST-SFN joint transmission scheme and DPS transmission scheme, since they are different transmission scheme, more discussion is needed. According to the demodulation requirements for single carrier, DPS scheme can achieve better performance compared to joint transmission schemes, since UE only need to perform demodulation of data from one RRH at a time for DPS transmission. While HST-SFN joint transmission scheme requires advanced receiver to handle the multipath signal from different RRHs with different doppler shift. Considering advanced receiver is required for HST-SFN, we are OK with the applicability rule that if UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA
Proposal 2: considering that advanced receiver is required for HST-SFN, we are OK with the applicability rule that if UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply for CA, otherwise HST-DPS requirements shall apply for CA.
2.2 SCS configuration and applicability rules for SCS configuration
According to the discussion in last meeting, there are three candidate options:
	 
	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


Based on the agreements in Rel-16 WI on NR performance requirement enhancement [2], for FR1 NR CA, PDSCH requirements are specified for 5 cases includes FDD 15 kHz + TDD 30 kHz CA, FDD 15 kHz + TDD 15 kHz CA, TDD 15 kHz + TDD 30 kHz CA, FDD 15 kHz + FDD 15 kHz CA, TDD 30 kHz + TDD 30 kHz CA. And applicability rules between CA scenario with TDD 15 kHz SCS and CA scenario with TDD 30 kHz SCS are introduced. In case UE supports different SCS on different carriers for FDD-TDD CA, FDD 15 kHz + TDD 30 kHz will be testes, otherwise FDD 15 kHz + TDD 15 kHz. TDD 30 kHz + TDD 30 kHz will be tested in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz. There is 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 on PDSCH CA normal demodulation requirements. 
In Rel-16, all these 5 configurations are covered, we prefer to follow the agreements in Rel-16. 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. However, to move forward, we can compromise to option 3.

Proposal 3: for SCS configuration for CA scenario to be considered and applicability rule for SCS configuration, we are OK with option3.
2.3 Applicability rule between single carrier and CA
According to the discussion in last meeting, one proposal is that UE skip single carrier test case if it explicitly passes corresponding CA test case. In our understanding, we need to be careful to introduce applicability rule between single carrier and CA. The situation in single carrier scenario is complicated, we also have applicability rule between different channel model, e.g. applicability rule between HST-SFN and single tap. If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier, does it mean that the test case on single tap is also skipped? More discussion is needed. 

Observation 1: for single carrier scenario, there is applicability rule between HST-SFN and single tap. However, for CA scenario, only HST-SFN is considered.
Proposal 4: for the applicability rule that if UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16, it is suggested for companies to consider how to handle single tap requirements for single carrier defined in Rel-16, does it mean that the single tap requirements for single carrier can also be skipped? Since there is applicability rule between HST-SFN for single carrier and single tap for single carrier defined in Rel-16.

Proposal 5: it is not preferred to introduce applicability rule between single carrier and CA, since it has impact on requirements of other channel model, e.g. HST single tap, defined in Rel-16.
2.4 Release independent

High speed scenario is an important deployed scenario. And the improvement of UE experience is necessary. Rel-16 NR HST focusing on single carrier scenario is release independent from Rel-15. Considering carrier aggregation is necessary to improve the throughput, it is proposed to introduce Rel-17 FR1 HST RRM enhancement from Rel-15. Another consideration is that HST SFN single carrier requirements are release independent from Rel-15 as well as normal PDSCH CA requirements, it is feasible to support that HST PDSCH CA requirements are release independent from Rel-15.
Proposal 6: it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
3. Conclusion
This contribution provides discussion on UE demodulation for NR HST CA scenario. And the observations and proposals are:
Proposal 1: it is not necessary to introduce new UE capabilities for HST-DPS CA and HST-SFN CA 

· for HST-DPS CA, no need to introduce UE capability

· for HST-SFN CA, the existing UE capability introduced in Rel-16 NR HST can be reused

Proposal 2: considering that advanced receiver is required for HST-SFN, we are OK with the applicability rule that if UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply for CA, otherwise HST-DPS requirements shall apply for CA.
Proposal 3: for SCS configuration for CA scenario to be considered and applicability rule for SCS configuration, we are OK with option3.
Observation 1: for single carrier scenario, there is applicability rule between HST-SFN and single tap. However, for CA scenario, only HST-SFN is considered.

Proposal 4: for the applicability rule that if UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16, it is suggested for companies to consider how to handle single tap requirements for single carrier defined in Rel-16, does it mean that the single tap requirements for single carrier can also be skipped? Since there is applicability rule between HST-SFN for single carrier and single tap for single carrier defined in Rel-16.

Proposal 5: it is not preferred to introduce applicability rule between single carrier and CA, since it has impact on requirements of other channel model, e.g. HST single tap, defined in Rel-16.
Proposal 6: it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
4. Reference
[1] R4-2108635, WF on UE demodulation for FR1 HST, CMCC
