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1	Introduction
RAN4#96-e discussed the applicability rules of PDSCH demodulation requirements for HST WI [1]. We show our view on applicability rules. 
For information, Table 1 summarizes the maximum Doppler shift assumed for PDSCH demodulation requirements in RAN4.
[bookmark: _Ref40468817]Table 1	Maximum Doppler shift used for PDSCH demodulation requirements.
	
	Non-HST
	HST single tap
	HST fading
	HST-SFN (joint transmission)
	HST-DPS

	Rel-15 PDSCH demodulation
	5/10/100 Hz for 15/30kHz
	700Hz for 15kHz
1000Hz for 30kHz
	400Hz with TDLB100
	No requirements
	No requirements

	Rel-16 PDSCH demodulation
	5/10/100Hz for 15/30kHz
	972Hz for 15kHz
1667Hz for 30kHz
	600Hz for 15kHz
1200Hz for 30kHz
(with TDLC300)
	870Hz for 15kHz
1667Hz for 30kHz
	870Hz for 15kHz
1667Hz for 30kHz



2	Discussion
2.1	HST-DPS
RAN4#96-e agreed with the following WF on the applicability rule for HST-DPS requirements [1]. 
	Whether to introduce test cases for DPS transmission scheme 1b​ 
· Introduce DPS transmission scheme 1b test cases with test applicable rules which can be further discussed among below options​
· Option 1:
· If UE declared supporting > 1 TCI states, UE will pass scheme 1b and skipped HST single tap test cases and scheme 1a test cases ​
· If UE only support 1 TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases​
· Option 2: ​
· If UE pass HST-SFN test cases, then UE can skip HST-DPS scheme 1a/1b



Although the HST-DPS requirements are based on the HST-SFN deployment scenario, in our understanding, UE receiver algorithm (e.g., channel estimation in frequency/time domain) is same as HST single tap scenario because only one TRP is visible from UE. Therefore UE should pass the HST single tap test if UE can pass HST-DPS test. It is important to mention that UE should be able to pass HST single tap if UE pass HST-DPS regardless UE is capable for 1 active TCI state only or capable of 2 or more TCI active states.  
Proposal 1: For UE supporting > 1 TCI states, and that passes HST-DPS 1b, both Rel-15/16 HST single tap test cases and scheme 1a test cases can be skipped. 
Proposal 2: For UE supporting only 1 TCI states, and that passes HST-DPS 1a, both Rel-15/16 HST single tap test cases and scheme 1b test cases can be skipped. 

2.2	HST-SFN and HST single tap/multi-path path fading
RAN4#96-e agreed with the following WF on the applicability rule between HST-SFN and HST single tap/multi-path fading requirements [1]. 
	Test applicability between HST-SFN and HST single tap​
· Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Option 1: Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN​
· Option 2: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN ​
Test applicability between HST-SFN and HST multi-path fading​
· Option 1: Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN
· Option 2: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases​



RAN2/RAN4 has introduced the UE capability for HST-SFN requirements and agreed that this capability is optional. As we discussed in 2.1, HST-DPS requirements is based on the HST-SFN deployment scenario. From UE demodulation point of view, the HST-SFN scenario is more complex compared with HST-DPS, for example, Doppler/delay/power estimation per RRH and frequency/time domain channel estimation. If UE can pass HST-SFN requirements, the UE should be able to pass HST-DPS 1a/1b, and accordingly pass HST single tap tests. 
Proposal 3: For UE capable of HST-SFN demodulation and it passes HST-SFN requirements, Rel-15/16 HST single tap tests can be skipped. 
Regarding the HST-SFN and multi-path fading, we think they require different channel estimation method. RAN4 should not define any applicability rules between HST-SFN requirements and HST multi-path fading requirements. 
Proposal 4: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases

2.3	Same delay path profile with different Doppler frequencies ​
RAN4#96-e agreed with the following WF on the applicability rule for the requirements with the same delay path profile with different Doppler frequencies [1]. 
	For FDD​
· Define applicability rule for TDLB100-400​
· Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD​
· FFS whether to define applicability rule for TDLC300-100​
· Option 1: no applicability rule ​
· Option 2: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.1.1-3 Test 1-2 and Table 5.2.3.1.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
For TDD​
· Not define any applicability rule for TDLB100-400 multi-path fading tests between Rel-15 and ​
· FFS whether to define applicability rule for TDLC300-100​
· Option 1: no applicability rule ​
· Option 2: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD



For the PDSCH demodulation requirements with different Doppler frequencies, only the remaining open issues is whether we introduce applicability rule between Rel-16 high Doppler scenario and Rel-15 large delay spread scenario. In our understanding high Doppler scenario affects to the time domain channel estimation but large delay spread scenario affects to the frequency domain channel estimation. Therefore we don’t want to define applicability rule between Rel-15 multi-path fading with TDLC300-100 and Rel-16 multi-path fading tests TDLC300-600 (FDD) and TDLC300-1200 (TDD).
Proposal 5: Not introduce applicability rules between Rel-15 multi-path fading with TDLC300-100 and Rel-16 multi-path fading tests TDLC300-600 (FDD) and TDLC300-1200 (TDD).

4	Summary
Proposal 1: For UE supporting > 1 TCI states, and that passes HST-DPS 1b, both Rel-15/16 HST single tap test cases and scheme 1a test cases can be skipped. 
Proposal 2: For UE supporting only 1 TCI states, and that passes HST-DPS 1a, both Rel-15/16 HST single tap test cases and scheme 1b test cases can be skipped.  
Proposal 3: For UE capable of HST-SFN demodulation and it passes HST-SFN requirements, Rel-15/16 HST single tap tests can be skipped. 
Proposal 4: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases
Proposal 5: Not introduce applicability rules between Rel-15 multi-path fading with TDLC300-100 and Rel-16 multi-path fading tests TDLC300-600 (FDD) and TDLC300-1200 (TDD).
If RAN4 agree with the applicability rules above, we should point Rel-15/16 HST single tap tests may be always skipped. RAN4 may need to discuss whether to define a rule UE performs at least one of HST single tap tests. 
Proposal 6: RAN4 may need to ensure at least one of HST single tap requirements are tested.  
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