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Introduction
In RAN4 #100-e meeting there was an extensive discussion on HST FR1 CA performance requirements definition[1]. As a conclusion, the following agreement was made on SCS combinations and applicability rules between them for HST CA:
	· CA duplex modes:
· FDD15 + FDD15; FDD15 + TDD30; TDD30 + TDD30
· Required tests if UE supports all duplex modes
· FDD15 + TDD30; TDD30 + TDD30
· If UE supports both FDD15 + TDD30 and FDD15 + FDD15 CA duplex modes, apply requirements only to the first one


Same time there are still some remaining open issues related to definition of applicability rules between different Tx schemes and between SC and CA HST requirements. Also, applicability of HST CA requirements for earlier releases is not yet clear. In this paper we provide our view on these issues.
Discussion
Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme and UE capability signalling
The following two options were proposed for further discussion on applicability rules between HST-SFN and DPS Tx schemes:
	· [bookmark: _Hlk68126919]Option 1: 
· When UE declares the capability demodulationEnhancement-r16, UE need to pass HST-SFN JT for CA. UE can skip HST-DPS for CA
· When UE does not declare the capability demodulationEnhancement-r16, UE need to pass HST-DPS for CA. UE can skip HST-SFN for CA.
· Option 2: Distribute the HST CA test cases into different SCS combinations. It can be ensured that performance under both HST-SFN CA and HST-DPS CA are verified by this compromise way


Table 1 shows the proposed by Option 2 transmission schemes distribution among different SCS combinations. Option 1 and Option 2 has the same test load. Same time if we introduce applicability rule between SC and CA HST requirements, test load with Option 2 will further reduced. UE will skip SC requirements for both HST-SFN and DPS Tx schemes if it pass FDD 15 + TDD 30 and TDD 30 + TDD 30 HST requirements. Based on this logic we suggest consider Option 2 for HST CA requirements definition and define applicability rule between HST SC and HST CA requirements.
Proposal #1: 	Distribute HST CA test cases into different SCS combinations as proposed in Option 2. 
Proposal #2: 	Define applicability rule between HST CA and HST SC requirements.





Table 1. Option 2 Transmission scheme distribution among different SCS combinations
	UE capability
	Cases to be tested

	demodulationEnhancement-r16
	more than 1 SCS configurations
	more than 1 CC can track 2 active TCI states
	FDD 15 + TDD 30
	and/or
	TDD 30 + TDD 30

	x
	x
	x
	DPS 1a
	or
	DPS 1a

	x
	x
	√
	DPS 1b
	or
	DPS 1b

	x
	√
	x
	DPS 1a
	and
	DPS 1a

	x
	√
	√
	DPS 1b
	and
	DPS 1b

	√
	x
	x
	SFN and DPS 1a
	or
	SFN and DPS 1a

	√
	x
	√
	SFN and DPS 1b
	or
	SFN and DPS 1b

	√
	√
	x
	SFN
	and
	DPS 1a

	√
	√
	√
	SFN
	and
	DPS 1b



Support of HST-SFN CA for earlier releases
Last meeting the issue with total complexity of HST-SFN for CA scenario was raised. HST-SFN requires advanced UE receive processing to meet performance requirements. Same time capability demodulationEnhancement-r16 was defined during the SC requirements definition. Considering that CA operation required higher computational complexity in general, we need to discuss whether all UEs that support SC HST-SFN can operate in HST-SFN CA scenario. 
HST-SFN advanced receiver has two main differences compared to a conventional receive processing: in DMRS channel estimation and in frequency offset tracking implementation. 
For channel estimation the same conventional MMSE filter can be used but with adjusted characteristics to address that Doppler frequency profile is not yet Jakes as in normal conditions but has specific HST-SFN shape [2]. Adjustment of MMSE filter coefficients cannot be a complexity bottleneck. 
As for specific HST-SFN frequency offset tracking, it is hard to compare complexity with conventional algorithm since there can be quite different assumptions on this. But still it is the TRS based frequency tracking with specific filtering to perform accurate tracking of predetermined Doppler frequency profile.
Observation #1: Complexity of HST-SFN advanced processing is comparable with complexity of conventional algorithms
HST-SFN CA requirements were also introduced in LTE Rel-16. Same time no specific UE capability was defined that means that LTE UE that supports HST-SFN advanced receiver and CA operation should support HST-SFN CA. 
Observation #2: LTE UE that supports advanced HTS-SFN processing does not have complexity constraints to use this processing on different carriers in CA mode. 
Based on the above observations we think that NR UE can support HST-SFN CA processing if it supports these features separately. Considering that these features are applicable from Rel-15 we suggest defining HST-CA requirements also from Rel-15.  
Proposal #3: 	Define HST-SFN CA and HST-DPS CA demodulation requirements in release independent manner if corresponding RRM requirements will be release independent. Align exact release number with RRM requirements if such approach will be agreed.




Conclusion
In this paper we provide our view on NR HST CA requirements introduction. In summary, we make the following proposals:
Proposal #1: 	Distribute HST CA test cases into different SCS combinations as proposed in Option 2. 
Proposal #2: 	Define applicability rule between HST CA and HST SC requirements.
Proposal #3: 	Define HST-SFN CA and HST-DPS CA demodulation requirements in release independent manner if corresponding RRM requirements will be release independent. Align exact release number with RRM requirements if such approach will be agreed.
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