[bookmark: page1]3GPP TSG-RAN WG4 Meeting #100-e	R4-2113219
Electronic Meeting, August 16-27, 2021
Agenda item:	9.8.3.2
Source: 		NTT DOCOMO, INC.
Title: 	Views on HST CA tests for FR1
Document for:	Discussion
1. Introduction
At the last RAN4 meeting, we discussed HST CA requirements and RAN4 agreed a WF [1]. This contribution presents our views on HST CA requirements.
2. Discussion
2.1. Test applicability rule 
SCS configuration and applicability rules for SCS configuration
We show our views on following 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





In our understanding, Option 1 reflects Rel.16 CA CQI applicability rule and Option 3 reflects Rel.16 CA PDSCH applicability rule. We are basically fine to introduce the test applicability rule to reduce the number of test cases, but we don’t see the necessity to apply CA CQI applicability rule to CA PDSCH test. Since we believe it is straightforward to reuse Rel.16 CA PDSCH applicability rule to Rel.17 HST CA PDSCH tests, we prefer Option 3. 
Proposal 1: For SCS configuration and applicability rules for SCS configuration, we prefer to define following option.
	 
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	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)




Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We show our views on following options.
	· 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


In Rel.16 HST discussion, RAN4 agreed to define HST-DPS requirements with one active TCI as mandatory tests. On the other hand, RAN4 agreed not to define HST-SFN requirements as mandatory tests. Based on this situation, Option 2 indicate that HST-SFN CA tests will always be skipped. Therefore, we cannot accept Option 2. For Option 3, we don’t see the motivation to introduce two UE capabilities just to define the applicability rule. If RAN4 agree to define applicability rule between HST-SFN CA requirements and DPS CA requirements, we prefer Option 1.
Proposal 2: For applicability rule between HST-SFN CA and DPS CA, we prefer to define Option 1 (i.e. If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA).
Applicability rule between single carrier and CA
We show our views on following options which were proposed in RAN4#99-e. 
	· Option 1: UE skip single carrier test case if it explicitly passes corresponding CA test case. i.e.
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.


Since RAN4 has already agreed on the applicability rule for HST single carrier tests in Rel.16, we think RAN4 needs to clarify the relationship between this applicability rule and Option1 first. We show our understanding of it below.
· Case 1: If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
According to Table 5.1.1.5-1 in TS 38.101-4 [2], if UE pass Rel.16 HST-SFN requirements, UE can skip both Rel.15 and Rel.16 Single-tap requirements except for Rel-16 FDD Single-tap requirement. Thus, if RAN4 agrees to define the applicability rule of Case 1, UE can also skip both Rel.15 and Rel.16 Single tap requirements except for Rel.16 FDD Single-tap requirement. 
· Case 2: If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
According to Table 5.1.1.5-1 in TS 38.101-4 [2], if UE pass Rel.16 DPS requirements, UE can skip both Rel.15 and Rel.16 Single-tap requirements except for Rel.16 FDD Single-tap requirement. Thus, if RAN4 agrees to define the applicability rule of Case 2, UE can also skip both Rel.15 and Rel.16 Single tap requirements except for Rel.16 FDD Single-tap requirement. 
In summary, we think that if RAN4 agrees to introduce the applicability rule between HST-SFN/DPS single carrier requirements and HST-SFN/DPS CA requirements, both Rel.15 and Rel.16 Single-tap requirements except for Rel.16 FDD Single-tap requirement can be skipped. 
[bookmark: _GoBack]Proposal 3: For the discussion about applicability rule between single carrier and CA, we prefer to clarify first the relationship between the Rel.16 applicability rule and the Rel.17 applicability rule before we discuss whether or not to introduce this applicability rule.
Observation 1: In our understanding, if RAN4 agrees to introduce the applicability rule between HST-SFN/DPS single carrier requirements and HST-SFN/DPS CA requirements and UE pass the HST-SFN/DPS CA requirements, HST-SFN/DPS single carrier requirements and both Rel.15 and Rel.16 Single-tap requirements except for Rel.16 FDD Single-tap requirement can be skipped.
3. Conclusion
In this contribution, we present our views on HST CA requirements. Our proposals and observations are summarized below. 
Proposal 1: For SCS configuration and applicability rules for SCS configuration, we prefer to define following option.
	 
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	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)




Proposal 2: For applicability rule between HST-SFN CA and DPS CA, we prefer to define Option 1 (i.e. If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA).
Proposal 3: For the discussion about applicability rule between single carrier and CA, we prefer to clarify first the relationship between the Rel.16 applicability rule and the Rel.17 applicability rule before we discuss whether or not to introduce this applicability rule.
Observation 1: In our understanding, if RAN4 agrees to introduce the applicability rule between HST-SFN/DPS single carrier requirements and HST-SFN/DPS CA requirements and UE pass the HST-SFN/DPS CA requirements, HST-SFN/DPS single carrier requirements and both Rel.15 and Rel.16 Single-tap requirements except for Rel.16 FDD Single-tap requirement can be skipped.
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