
Page 1

3GPP TSG-RAN WG4 Meeting #100e		R4-2113131
Electronic Meeting, 19th – 27th August, 2021

[bookmark: Source]Agenda item:	9.8.3.2
Source:	Intel Corporation
Title:	Views on HST CA PDSCH performance requirements 
[bookmark: DocumentFor]Document for:	Discussion
Introduction
In RAN4 #99-e meeting there was extensive discussion on HST FR1 CA performance requirements[1]. Companies have different view on CA combinations for PDSCH requirements and on applicability rules to reduce test efforts. In this paper we provide our view on these issues.
Discussion
CA SCS configuration and applicability rules for SCS configuration
In the previous RAN4 meeting the following options on CA duplex modes and applicability rules between them were summarized as:
Table 1. Proposed CA combinations and applicability rules between them
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1
	3
(FDD 15+FDD 15, FDD 15+TDD 30, TDD 30+TDD 30)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)
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 on

	Option 3
	3
(FDD 15+FDD 15, 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 30)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)
If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + TDD 15 kHz CA duplex modes, apply requirements only to the first on
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 on
If UE supports both TDD 15 kHz + TDD 30 kHz and TDD 30 kHz + TDD 30 kHz CA duplex modes, apply requirements only to the first on


As we see, these options propose different number of CA duplex modes for requirements definition and different number of required tests if UE supports all of them. 
Option 4 has the widest test coverage from defined number of requirements perspective. However, only two CA duplex modes will be tested if UE supports all of them. Option 1 also requires testing of only two CA combinations, but the coverage of CA combinations is smaller compared to the Option 4.  
Observation #1: Option 4 has the same test efforts as option 1 but higher test coverage.
Comparing Option 4 and Option 3 we see that both options suggest defining HST CA requirements for FDD 15 + FDD 15. Same time Option 3 proposes testing of FDD 15 + FDD 15 in a mandatory way if UE supports it. However, in our view it is not necessary and FDD 15 + TDD 30 can cover this configuration from HST CA demodulation processing perspective. This applicability rule is proposed in Option 4 and we suggest considering it for HST CA requirements definition as a trade-off between test efforts and test coverage.
Proposal #1: 	Consider Option 4 for HST CA requirements definition.

Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme and UE capability signalling
It was not yet agreed whether RAN4 needs to define any applicability rules between HST-SFN and DPS Tx schemes:
	· [bookmark: _Hlk68126919]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 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


Option 3 proposes to leave up to TE decision which scheme is to consider for the test. Such principle is used when there is no difference between two test cases from receive processing and performance perspective. However, HST-SFN and DPS require different UE implementations and lead to different demodulation performance. In this case there are no justifications that these test cases are equivalent and can cover each other. Moreover, introduction of UE capability for DPS CA looks strange since supporting of DPS single carrier is a mandatory feature.
Observation #2: Option 3 does not have a reasonable justification to be considered.
[bookmark: _Hlk70611586]Proposal #2: 	Do not define UE capabilities for HST-DPS and HST-SFN CA. 
Since both schemes are tested with singe carrier scenario, option 1 and option 2 look equally but based on the discussion in the previous RAN4 meetings companies have different view on them. In our understanding, RAN4 considers more extreme conditions for testing if two scenarios are on table. HST-SFN requires advanced UE processing compared to DPS Tx scheme. Companies can assume different implementations for DPS Tx scheme reception, but it is still can be covered by minimum UE implementation that is required to be supported from Rel-16. In this case we suggest considering option 1 and skip HST CA DPS test cases if UE supports demodulationEnhancement-r16. Otherwise, only HST CA DPS requirements should be applied.
Proposal #3: 	Consider Option 1: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA. 
Also, we can define applicability rule between single carrier and CA test cases to reduce test efforts because the same algorithms under same conditions will be tested otherwise.
Proposal #4: 	UE skip single carrier test case if it explicitly passes corresponding CA test case. 

Release independent requirements
HST SFN single carrier requirements are release independent from Rel-15 as well as normal PDSCH CA requirements (for Rel-15 CA configurations). In this case, HST CA demodulation requirements can be also release independent from Rel-15. However, there is no value to define HST CA demod requirements in release independent manner if corresponding RRM requirements will be not release independent. According to RRM discussion it is still open whether HST CA Rel-17 requirements can be release independent. In this case we suggest agreeing that demodulation requirements can be release independent from Rel-15 but final decision on it should be taken after RRM room conclusion. 
Proposal #5: 	Define HST CA demodulation requirements in release independent manner only 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: 	Consider Option 4 for HST CA requirements definition.
Proposal #2: 	Do not define UE capabilities for HST-DPS and HST-SFN CA. 
Proposal #3: 	Consider Option 1: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
Proposal #4: 	UE skip single carrier test case if it explicitly passes corresponding CA test case. 
Proposal #5: 	Define HST CA demodulation requirements in release independent manner only 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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