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0  Introduction
This email discussion focuses on UE demodulation for Rel-17 NR HST, including agenda 9.8.3.1~9.8.3.2. Two topics are included in total, including PDSCH requirements for CA scenarios and enhanced transmission schemes. The agreed way forward in previous meeting is in R4-2108635.
The targets of email discussion for 1st round and 2nd round are:                   
· 1st round: discuss the open issues and strive to minimize the open issues
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues, and strive to approve the WF.
Topic #1 PDSCH requirements for CA scenarios
Agenda  9.8.3.2
Companies’ contributions summary 
	TDoc
	Title
	Source
	Proposals/ Observations

	R4-2113455
	Summary for FR1 HST demodulation results
	Ericsson
	

	R4-2112103
	Discussion on PDSCH CA Requirements in HST
	Apple
	Proposal #1: Define HST-CA requirements for FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30, with same test applicability rule as CA CQI requirements.
Proposal #2: If UE supports demodulationEnhancement-r16, for PDSCH CA requirements only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply.
Proposal #3: Define applicability rule between CA and single carrier requirements as:
If UE supports demodulationEnhancement-r16, then HST-SFN requirements for CA shall apply.
–	If UE passes HST-SFN JT requirements for CA, UE can skip single carrier HST-SFN requirements
If UE doesn’t support demodulationEnhancement-r16, then HST-DPS requirements for CA shall apply.
–	If UE passes HST-DPS JT requirements for CA, UE can skip single carrier HST-DPS requirements
Proposal #4: Discuss release independent requirements based on conclusion of UE capability for HST CA requirements and whether RRM requirements for CA are defined as release independent.

	R4-2112504
	Discussion on FR1 HST UE demodulation for CA scenario
	CMCC
	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.

	R4-2112511
	Simulation results for HST-DPS for CA scenario
	CMCC
	

	R4-2113131
	Views on HST CA PDSCH performance requirements
	Intel Corporation
	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.

	R4-2113192
	Discussion on PDSCH requirements for CA scenarios
	ZTE Corporation
	Proposal 1: Option 1 is preferred for applicability rule for SFN and DPS.
Proposal 2: If one UE passes Rel-17 DPS CA tests the Rel-16 DPS single carrier tests can be skipped. If one UE passes Rel-17 SFN CA tests the Rel-16 SFN single carrier tests can be skipped.
Proposal 3: To wait for the outcome of RRM requirement to determine whether to support release independent from Rel-15 for HST PDSCH CA requirement.

	R4-2113219
	Views on HST CA tests for FR1
	NTT DOCOMO, INC.
	Proposal 1: For SCS configuration and applicability rules for SCS configuration, we prefer option 3.
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.

	R4-2113454
	Update of simulation results for CA PDSCH with HST
	Ericsson
	

	R4-2113456
	PDSCH demodulation requirements for CA with HST-SFN scenario
	Ericsson
	Proposal 1: For PDSCH CA demodulation in HST (both SFN JT and DPS), RAN4 defines the following combinations: 
•	FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. 
RAN4 don’t define PDSH CA requirements in HST (both SFN JT and DPS) for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA.
Proposal 2: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements for CA shall apply, otherwise HST-DPS requirements for CA shall apply. 
Proposal 3: Define the following applicability rules for HST-SFN JT and HST-DPS requirements for CA. 
•	If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
o	UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling.
o	UE can skip Rel-15 HST single tap test.
•	If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
o	UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16.
o	UE can skip Rel-15 HST single tap tests.

	R4-2113790
	Discussion on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei,HiSilicon
	Observation 1: Considering the RAN1 enhancement for HST-SFN and RAN4 HST-SFN CA are both Rel-17 features, the application scenario for normal HST-SFN is very limited.
Proposal 1: Only define FDD 15kHz + FDD 1 kHz, TDD 30kHz + TDD30 kHz, FDD 15kHz +TDD30kHz requirements
−	Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz
−	Test #2: TDD 30 kHz + TDD 30 kHz
Proposal 2: For the applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme,
-	Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements, or
-	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 or two 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
Proposal 3: Define applicability rule between single carrier and CA, i.e. UE has passed HST CA requirements can skip corresponding single carrier requirements.
Proposal 4: Do not define release independent from Rel-15 for HST PDSCH CA requirements.

	R4-2113791
	Simulation results on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	

	R4-2114536
	Views on FR1 HST PDSCH CA Tests
	Qualcomm Incorporated
	Proposal 1: If UE passes the FR1 HST PDSCH CA tests for HST-SFN scheme, tests with HST-DPS scheme can be skipped.
Proposal 2: Do not define FR1 HST PDSCH CA tests for Duplex/SCS combinations involving TDD 15kHz.
Proposal 3: Reuse CA CQI applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, FDD 15kHz + FDD 15kHz CA tests can be skipped.




Open issues summary
Applicabiliy rule
Issue 1-1: SCS configurations and applicability rules for SCS configuration
· Agreements in RAN4#99-e meeting:
[image: ]
· Proposals in RAN4#100-e meeting:
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1
(Apple, ZTE, Ericsson, Huawei, Qualcomm)
	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
(CMCC, DOCOMO, Ericsson)
	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
(Intel)
	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



· Recommended WF
· More discussion is needed.

Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
· Agreements in RAN4#99-e meeting:
· 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
· Proposals in RAN4#100-e meeting:
· Option 1 (Apple, CMCC, Intel, DOCOMO, Ericsson, Qualcomm): If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
· Option 2 (Huawei): 
· Option 2a: Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements, or
· Option 2b: 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 or two 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
· Recommended WF
· Option 1 


Issue 1-3: Applicability rule between single carrier and CA
· Agreements in RAN4#99-e meeting:
· FFS applicability rule between single carrier and CA
· Proposals in RAN4#100-e meeting:
· Option 1 (Intel, ZTE, Huawei): UE skip single carrier test case if it explicitly passes corresponding CA test case
· Option 1b (Ericsson): UE skip single carrier test case if it explicitly passes corresponding CA test case
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling.
· UE can skip Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16.
· UE can skip Rel-15 HST single tap tests.
· Option 3 (DOCOMO): 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.
· 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.
· Option 4 (CMCC): 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.
· Recommended WF
· 2 companies think the relation between Rel-16 and Rel-17 applicability rule need to be further clarified before we agree on introducing applicability rule between single carrier and CA.
· Option 1b provides detailed description on which tests should be passed by UE under different conditions. Companies please provide your comments on whether option 1b is agreeable.

Issue 1-4: Release independent
· Agreements in RAN4#99-e meeting:
· FFS whether HST PDSCH CA requirements can be release independent from Rel-15
· Proposals in RAN4#100-e meeting:
· Option 1a (Apple): Discuss release independent requirements based on conclusion of UE capability for HST CA requirements and whether RRM requirements for CA are defined as release independent.
· Option 1b (Intel, ZTE): 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.
· Option 2 (CMCC): it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
· Option 3 (Huawei): Do not define release independent from Rel-15 for HST PDSCH CA requirements
· Recommended WF
· 3 companies think the release independent of demodulation should follow the conclusion of RRM. It seems that there are similar comments to suggest RRM follow demodulation conclusion. To avoid the back and force discussion, can we have the following agreement?
· The release independent of Rel-17 CA HST should be first discussed in RRM session, and the same conclusion of release independent of RRM for HST CA will be applied to HST CA demodulation.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 1-1:
We prefer option 1 or 3. 
As we explained in our paper, we think TDD SCS=15kHz performance in HST-SFN/DPS scenario can be ensured even with CA scenario by defining the following test cases:
· Single carrier PDSCH with HST-SFN/DPS with FDD SCS=15kHz (defined in Rel-16)
· CA PDSCH with HST-SFN/DPS with FDD SCS=15kHz (to be defined in Rel-17)
· CA PDSCH without HST-SFN/DPS with TDD SCS=15kHz (defined in Rel-16)
HST-SFN/DPS performance should be same for both FDD and TDD as far as SCS and TRS configurations are same. PDSCH performance should be same regardless of CA or single carrier. We believe the test cases above ensure the performance with ’CA PDSCH with HST-SFN/DPS with TDD SCS=15kHz’. 

Issue 1-2:
Option 1.
Since the advanced HST-SFN receiver requires more baseband processing compared with DPS, some UE may only support single carrier case. In this case, UE does not need to declare the capability demodulationEnhancement-r16 for CA tests.

[20210818]
If our understanding is correct, companies agree to test either HST-SFN CA or HST-DPS CA, according to RAN#91e, as pointed by Apple. Then we are discussing how to choose test case.
Option 1 is based on UE capability signaling demodulationEnhancement and option 2b is based on additional capabilities for CA. However option 2a is not clear for us how UE choose test.
In our understanding UE receiver capability does not depend on the number of carriers or CBW. For example, Enhanced Receiver Type 1 should be applicable for CA case also, although RAN4 has no requirements. 
Since most companies do not want to introduce additional capabilities in Rel-17 FR1 HST WI, we prefer to use the UE capability demodulationEnhancement to choose tests.
We would like to clarify our proposal more. We believe the second bullet captures option 2a. 
· 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. 


Issue 1-3:
Considering the concern by Docomo, we propose to modify option 1b as follows:
· UE skip single carrier test case if it explicitly passes corresponding CA test case
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling.
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16.
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-15 HST single tap tests.

Issue 1-4: 
Support the recommended WF. 

	Intel
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
RAN4 should find a balance between test coverage and test efforts considering that UE has to pass normal CA requirements and CA CQI requirements. Testing of FDD15+FDD15 combination is redundant taking into account that UE needs to pass FDD15 + TDD30 combination in HST CA and FDD15+FDD15 in Normal CA requirements. In this case either Option 1 or Option 4 is fine for us but Option 3 leads to unnecessary additional test efforts.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
In general, neither HST-SFN cannot cover HST-DPS nor HST-DPS cannot cover HST-SFN. From demodulation performance and receive processing these scenarios are completely different. From UE complexity perspective it is better to perform testing of HST-SFN in case UE supports both schemes. Same time since HST-SFN feature was introduced from Rel-13 LTE we can expect that most of the UEs will support HST-SFN processing and HST-DPS CA testing will not be performed at all. However, HST-DPS scheme is more important for NR deployments because it provides higher performance than HST-SFN. 
In this case we would like to propose new option for further discussion: No applicability rule between HST-SFN CA and HST-DPS. In our understanding it is the most optimal way forward considering diverse views on this issue.  
Issue 1-3: Applicability rule between single carrier and CA
We think clarified option proposed by Ericsson is a reasonable solution to reduce UE test efforts.
Issue 1-4: Release independent
At least one UE vendor raised the issue that joint HST-SFN processing + support of CA might be too complex implementation from baseband perspective for Rel-15 UEs. In this case it is better to ask other UE vendors to provide their view on it. At least from specification perspective it is possible since both HST-SFN and normal CA processing are supported from Rel-15.

	Huawei
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 1. We do not think that TDD 15kHz SCS is typical for NR TDD deployment. Also support of different SCS configurations has been covered in CA test, it is not necessary to duplicate the SCS configuration testing by HST CA requirements, like did for CA CQI without including TDD 15 kHz SCS. So we prefer to reuse the same methodology for CA CQI test.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We don’t agree some companies’ argument that “it is very unlikely that UE supporting HST-SFN will fail HST-DPS test since HST-SFN demodulation algorithm is much more advanced”. In our view, very different algorithms for these two transmission schemes are used, it is unreasonable to compare these two totally different transmission schemes.
As per WID RP-210833, the purpose for defining applicability rule is to minimize the testing burden. However, considering the applicability rule between single carrier and CA at the same time, the maximum number of cases is 2 for all cases as shown below.
	
	Case 1
	Case 2
	Case 3

	HST-SFN CA
	o
	x
	o

	HST-DPS CA
	x
	o
	o

	HST-SFN
	x
	o
	x

	HST-DPS
	o
	x
	x

	Number of cases
	2
	2
	2



As per the analysis shown in above table, introduction of test applicability rule between HST-SFN CA and HST-DPS CA will not minimize the testing at all. 
Considering HST-DPS 1a is mandatory, it is unreasonable to skip HST-DPS CA if UE supports demodulationEnhancement-r16 for optional HST-SFN, this will allow UE to skip a mandatory feature testing with support of an optional feature testing, so Option 1 is unreasonable and unacceptable for us. That is the logic that we propose Option 2a that UE has passed HST-DPS CA requirements can skip HST-SFN CA requirements considering HST-DPS 1a is mandatory to support, but we are also ok with Option 2b as a compromise way to define UE capability for HST-DPS 1b CA and HST-SFN CA to move forward, it is leave up to UE for real testing selection. 
Also considering a UE support HST-SFN single carrier by reporting demodulationEnhancement-r16 but not support normal HST-SFN CA and support HST-SFN with DL frequency offset pre-compensation CA, if we still use the same capability signalling demodulationEnhancement-r16 for both HST-SFN single carrier and HST-SFN CA, it is very confusing.
[2021-08-19]
As we stated, if we check the WID RP-210833, the following is captured:
[image: ]
We cannot derive the conclusion that test applicability rule should be defined between HST-SFN CA and HST-DPS CA transmission schemes. It just states that test applicability should be discussed in order to minimize the testing. Whether to define the test applicability or how to define the test applicability depend on the discussion, but the ultimate purpose is to minimize the testing burden. As we analysed, there are three possible test applicability rules that can achieve the same testing burden reduction purpose. Especially now we are also discussing the test applicability between CA and single carrier.
Also we disagree that companies draw conclusion just based on their own theory analysis and ignore the real product implementation that comprehensively consider and balance the complexity to implement more features published in one release. It is unreasonable to do the simple addition operation to implement more than one features, i.e. HST-SFN + CA ≠ HST-SFN CA
Issue 1-3: Applicability rule between single carrier and CA
Considering that CA requirements are defined for each CC and there is no any difference between single carrier and CA requirements from the perspective of requirements definition, also the performance is checked per CC, but higher requirements for CA with all supported carriers are activated during the test. Therefore, we prefer to define applicability rule between single carrier and CA, i.e. UE has passed HST CA requirements can skip corresponding single carrier requirements.
For the applicability rule between HST-SFN CA/HST-DPS CA and single-tap, we think the single-tap case can be skipped if HST-SFN CA/HST-DPS CA is passed.
Issue 1-4: Release independent
Currently in Rel-17 NR HST WI, whether RRM measurement enhancement for SCell to be specified is still under discussion, maybe stricter RRM measurement requirements will be specified that is higher challenge to UE implementation. 
From the demodulation part we also need to further discuss whether additional capability signalling is required for demodulation of HST-SFN JT CA considering the complicated processing for HST-SFN CA, it can’t be ensured that UE supporting HST-SFN and CA features can work in HST-SFN CA. Especially a Rel-16 UE can declare to support demodulationEnhancement-r16 for HST-SFN, but a Rel-17 UE does not support normal HST-SFN, Rel-17 UE can only supports HST-SFN with DL frequency offset pre-compensation without support demodulationEnhancement-r16 for HST-SFN single carrier and HST-SFN CA as a Rel-16 UE does, this is different from our previous logic that Rel-17 UE should support all features which a Rel-16 UE supports, but this is reasonable considering HST-SFN enhancement for Release 17.
Different release UEs have different implementation logic, we cannot mandate a Release 15 UE to meet the requirements to defined in later Release 17, also Release 15 chipset has been launched several years ago, it is hard to do all upgrades, but new published Release 17 UE with Release 15 chipset inside will have to be tested against on Release 17 requirements. 
So it is unreasonable to impose release 17 requirements to be release independent from Rel-15, i.e. we prefer to not define release independence for HST CA requirements.

	Apple
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
We support option 1.
We don’t think its reasonable to define HST CA requirements for all Duplex SCS combinations like we had for normal PDSCH. Hence we support to use the same methodology as CQI reporting in CA.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We support option 1 for the reasons provided in our paper. 
In RAN#91e it was agreed that applicability rule shall be defined between HST SFN-JT and HST-DPS schemes for CA scenarios to reduce test burden. 
Also, if HST-DPS single carrier will still be tested even if UE supports HST-SFN. We don’t see any requirement coverage hole.
Issue 1-3: Applicability rule between single carrier and CA
We support option 1b with additional clarification from Ericsson above.
Issue 1-4: Release independent
We are fine with recommended WF. Also, the exact release number should be aligned between RRM and demod if any release independent requirements agreements are made. 

	Qualcomm
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Prefer option 1. We don’t see how it helps testing both FDD15+FDD15 and FDD15+TDD30 since requirements are defined per carrier and FDD15 requirements will already get tested with FDD15+TDD30, if UE supports both. Also, TDD15 is not a typical scenario and it wasn’t considered for single carrier requirements. So, we don’t see the need to define those tests for CA.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
Ok with recommended WF.
Issue 1-3: Applicability rule between single carrier and CA
Ok with Ericsson’s modified Option 1b.
Issue 1-4: Release independent
Ok with recommended WF.

	ZTE
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
We support option 1. TDD 15kHz is not a typical deployment. Comparing option 1 and option 3, option 1 is preferred to reduce test cases.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
HST-SFN and DPS belong to different transmission scheme, and the receiving algorithm and performance will be different. If the applicability rule needs to be introduced between SFN and DPS, we prefer option 1.
Issue 1-3: Applicability rule between single carrier and CA
Option 1 is preferred. When the transmission scheme for CA is tested the transmission for single carrier can be skipped and single tap can be skipped.
Issue 1-4: Release independent
Ok with recommended WF.

	CMCC
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 3. We can compromise not to specify test case for TDD 15KHz. But for FDD 15+FDD 15, FDD 15+TDD 30, TDD 30+TDD 30, we prefer not to introduce test applicability rule as CA CQI requirements. In normal PDSCH CA requirements, there is no test applicability rule for these three test cases, we prefer to follow the same way for HST PDSCH CA requirements. 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We can compromise to option 1. As we mentioned in previous meetings, we do not prefer to introduce any applicability rule between HST-SFN joint transmission and HST DPS transmission, since they are different transmission schemes, that is the reason we do not have applicability rule between these two schemes for single carrier case. For CA case, if companies have strong preference to have applicability rule for CA case, we can compromise to option 1, considering that both HST-SFN joint transmission scheme and DPS scheme are verified in single carrier cases.
Issue 1-3: Applicability rule between single carrier and CA
Considering that there is applicability rule between different channel model for single carrier cases, for example, the applicability rule between HST-SFN/DPS and single tap, we do not prefer to introduce applicability rule between single carrier and CA. 
However, if companies have strong preference to have the applicability rule between single carrier and CA, as a compromise, we can consider the applicability rule but it is necessary to clear the impact to the applicability to the existing Rel-15/16 requirements. Another consideration is that if UE do not explicitly pass corresponding CA test case, the single carrier test cases cannot be skipped.
Taking above consideration into account, we can compromise to option 1b or the modified 1b proposed by Ericsson.
Issue 1-4: Release independent
We are OK with the recommended WF.

	DCM
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Our preference is Option 3. 
We have a similar view as CMCC. We don’t see the necessity to apply CA CQI applicability rule to CA PDSCH test. 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
OK with the recommended WF.
Issue 1-3: Applicability rule between single carrier and CA
In our understanding, the modified 1b proposed by Ericsson reflect the existing Rel.15/16 single carrier applicability rulers. On the other hand, some companies show the different understanding. Thus, we prefer to clarify first the relationship between the existing Rel.15/16 and the new applicability rule. 
Also, we don’t have a strong motivation to introduce the application rules between single carrier and CA.
Issue 1-4: Release independent
OK with the recommended WF
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1: SCS configurations and applicability rules for SCS configuration

	Option 1 (Apple, ZTE, Ericsson, Huawei, Qualcomm, Intel)
Option 3 (CMCC, DOCOMO, Ericsson)
Option 4 (Intel)
6 companies support option1, 3 companies support option 3, while only 1 company support option4. So moderator recommends to remove option4. 
Recommended WF for 2nd round:
Continue to discuss option1 and option3 in 2nd round. Compromise is highly appreciated. 

	Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme

	Option1 (Ericsson, Apple, Qualcomm, ZTE, CMCC,DOCOMO)
Option 2 (Huawei)
6 companies support option1, 1 company insist on option2, while 1 company propose to not define any applicability rule between HST-SFN CA and HST-DPS.  
Recommended WF for 2nd round:
Continue to discuss the following proposal in 2nd round (modified option1 proposed by Ericsson in 1st round). Compromise is highly appreciated. 
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: 
•	Define UE capability for HST-SFN CA, such as demodulationEnhancementCA-r17, that is different from the capability of demodulationEnhancement-r16 for HST-SFN single carrier
•	Define UE capability for HST-DPS 1b CA 
New open issue is raised:
Issue 1-2a: How to handle a Rel-15/16 UE supporting normal HST-SFN/DPS 1b and CA separately but not supporting normal HST-SFN/DPS 1b CA defined in Rel-17?
-	Option 1; Define new UE capability HST-SFN CA, such as demodulationEnhancementCA-r17
-	Option 2: Other options not precluded
Issue 1-2b: How to handle a Rel-17 UE supporting enhanced HST-SFN (HST-SFN with DL frequency pre-compensation) CA but not supporting normal HST-SFN CA that are both defined in Rel-17?
-	Option 1; Define new UE capability HST-SFN CA, such as demodulationEnhancementCA-r17, for support of normal HST-SFN CA
-	Option 2: Other options not precluded

	Issue 1-3: Applicability rule between single carrier and CA

	Majority companies agree with the modified option 1b from Ericsson in 1st round discussion. While some company still prefer to further clarify the relationship between existing R15/R16 and the new applicability rule.
Tentative agreements:
· UE skip single carrier test case if it explicitly passes corresponding CA test case
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap tests.
Recommended WF for 2nd round:
Check and approve the above tentative agreement.
Further discuss the applicability rule among {DPS CA, DPS, SFN CA, SFN} based on discussion on Issue 1-2.

	Issue 1-4: Release independent

	5 companies support the recommended WF, while 2 companies think release independent of demodulation also needs to be discussed.
Recommended WF for 2nd round:
Focus on the feasibility and technical discussion on release independent of demodulation requirements in this email thread. 
Note: The formal agreements of release independent will consider the conclusion of RRM session.
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Discussion on 2nd round (if applicable)
Open issues summary
Issue 1-1: SCS configurations and applicability rules for SCS configuration
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1
(Apple, ZTE, Ericsson, Huawei, Qualcomm, Intel)
	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
(CMCC, DOCOMO, Ericsson)
	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)



Recommended WF for 2nd round:
Continue to discuss option1 and option3 in 2nd round. Compromise is highly appreciated.

Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
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: 
· Define UE capability for HST-SFN CA, such as demodulationEnhancementCA-r17, that is different from the capability of demodulationEnhancement-r16 for HST-SFN single carrier
· Define UE capability for HST-DPS 1b CA
Note: How to handle a Rel-15/16 UE supporting normal HST-SFN/DPS 1b and CA separately but not supporting normal HST-SFN/DPS 1b CA defined in Rel-17?
Recommended WF for 2nd round:
Continue to discuss the following proposal in 2nd round. Compromise is highly appreciated. 

Issue 1-3: Applicability rule between single carrier and CA
Tentative agreements:
· UE skip single carrier test case if it explicitly passes corresponding CA test case
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap tests.

Recommended WF for 2nd round:
Check the tentative agreement. Depending on the outcome of issue 1-2, the tentative agreements may be revisited.  

Issue 1-4: Release independent
· Option 1: It is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
· Option 2: Do not define release independent from Rel-15 for HST PDSCH CA requirements

Recommended WF for 2nd round:
Focus on the feasibility and technical discussion on release independent of demodulation requirements in this email thread. 
Note: The formal agreements of release independent will consider the conclusion of RRM session.
Open issues 
	Company
	Comments

	Huawei
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 1, considering the same logic as CA CQI.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We prefer Option 2. It can’t be ensured that some Rel-15 UE supporting HST and CA features can work in Rel-17 HST CA. 
If a Rel-15/16 UE supports Rel-16 HST-SFN/DPS 1b and CA separately but not supports HST-SFN/DPS 1b CA defined in Rel-17. The performance will be degraded since UE has to report not supporting demodulationEnhancement-r16 if it will be reused for HST CA as per Option 1 assumption, because demodulationEnhancement-r16 is defined only for single carrier in Rel-16.
2021-08-24 
@Ericsson:
In our view, due to the very complex baseband processing for HST-SFN, a specific UE capability demodulationEnhancement-r16 is introduced to distinguish different UE processing capability. Processing larger channel bandwidth also require high UE processing capability from the power consumption, processing resource and buffer point of view, if these two features are combined together,  it is very high challenge for some UE to handle. It is unreasonable to do the simple addition operation with implementation of more and more features introduced in the future and assume a Rel-15/16 UE must support all Rel-17 features. In our view, HST-SFN + CA ≠ HST-SFN CA.
For HST-DPS CA, we can compromise to not define new UE capability for HST-DPS CA, and reuse the capability of maxNumberActiveTCI-PerBWP per band, but maybe clarification is needed to mandate the UE to report the maxNumberActiveTCI-PerBWP = n2 for all aggregated bands for this CA.
Comments on Option 1: We also have concern to define test applicability between HST-SFN CA and HST-DPS CA considering that the DPS 1a is a mandatory feature, also the RAN never has agreement to define such test applicability as per the WID. Also, as we stated in 1st round, as per the analysis shown in above table, introduction of test applicability rule between HST-SFN CA and HST-DPS CA will not minimize the testing at all.
Issue 1-3: Applicability rule between single carrier and CA
Considering Issue 1-2 is still under discussion, no conclusion about the test applicability between HST-SFN and HST-DPS yet, we cannot draw conclusion to skip one of them if test for one of them is passed now, so we updated the tentative agreements as shown above, anyway it can be revisited as per discussion on Issue 1-2 as recommended by moderator.
Firstly we can agree that if UE has passed HST-DPS CA or HST-SFN CA requirements, then UE can skip Rel-16 TDD and Rel-15 HST single tap requirements.
For the applicability rule among {DPS CA, DPS, SFN CA, SFN}, we can discuss it later based on the conclusion of the Issue 1-2.
Issue 1-4: Release independent
Option 2. Same reason as Issue 1-2. It can’t be ensured that some Rel-15 UE supporting HST and CA features can work in Rel-17 HST CA. We cannot mandate these UEs to support HST CA features.
2021-08-25:
Rel-15/16 UE: Considering the very complex processing and high requirements on the power consumption, processing resource and buffering for HST-SFN CA, it is not reasonable to request earlier Rel-15/16 UE to meet Rel-17 HST-SFN CA requirements. So it is needed to define UE capability for HST-SFN CA. For the granularity of the UE capability, we think per band is reasonable to allow UE to report the supporting HST-SFN CA in some bands considering the balance of UE processing complexity of CA and HST-SFN.
Another compromise way to solve this issue is to follow the proposal from Intel: 
· HST-DPS CA requirements are release independent from Rel-15
· HST-SFN CA requirements are applicable from Rel-17

Rel-17 UE: It is a good point that RAN4 should consider as Intel raised: based on the existing CA test applicability, UE needs to test both intra-band contiguous/non-contiguous and inter-band CA if UE supports both CA capabilities, the test number is increased. However, in our view, we think it is important to ensure HST-DPS CA performance since very different algorithms for HST-DPS and HST-SFN are used, it is unreasonable to compare these two totally different transmission schemes. But to move forward, as a compromise way, maybe we can distribute the HST CA test cases into different SCS combinations, e.g. 
	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



From the proposal as shown in the above table, it can be ensured that performance under both HST-SFN CA and HST-DPS CA are verified by this compromise way.


	CMCC
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 3. In Rel-16 CA, we have applicability rule only for the CQI case, not for the normal PDSCH requirements. Now, we are discussing the normal PDSCH requirements for HST, we do not understand why we reuse the CQI applicability rule to normal PDSCH requirements. 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
For the issue that a Rel-15/16 UE supporting normal HST-SFN/DPS 1b and CA separately but not supporting normal HST-SFN/DPS 1b CA defined in Rel-17, in our understanding, if UE support advanced receiver for single carrier, this UE can support HST-SFN CA, since the algorithm is same and the test case for CA is verified per CC. But we are open to discussion and would like to hear the views from UE vendors.
Issue 1-3: Applicability rule between single carrier and CA
In general, we are fine with the tentative agreements. But for the 2nd bullet, we also need to clarify the case that UE support demodulationEnhancement-r16. We suggest to have following update which is highlighted in yellow:
· UE skip single carrier test case if it explicitly passes corresponding CA test case
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· UE need to pass Rel-16 HST-DPS single carrier test according to the capability of active TCI state handling
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap test.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16.
· UE don’t need to pass Rel-16 HST-SFN JT single carrier test if UE does not have the capability demodulationEnhancement-r16
· UE need to pass Rel-16 HST-SFN JT single carrier test if UE have the capability demodulationEnhancement-r16
· UE need to pass Rel-16 FDD HST single tap test.
· UE can skip Rel-16 TDD and Rel-15 HST single tap tests.
Issue 1-4: Release independent
Option 1. 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 necessary to introduce Rel-17 FR1 demodulation enhancement from Rel-15. 


	Ericsson
	Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We have questions on option 2. 
Capability for HST-SFN for CA
In our understanding, the advanced receiver for HST-SFN consists of channel estimation per RRH and it affects to the baseband processing, but it does not affect to RF-IC. Could the proponent of option 2 explain the reason why we need additional capability for CA? 
If the main reason is the baseband processing power, it should not be single carrier or CA, but it should depend on aggregated channel bandwidth. For example, from the baseband processing point of view, we guess single carrier 100MHz requires more processing power compared with CA 20+20MHz. 
Another question is one capability is sufficient? Since RAN4 has already defined up to 4CC CA for inter-band case. What is the reason option 2 does not define the UE capability per the number of CCs? 
Capability for HST-DPS 1b for CA
In Rel-16 PDSCH demodulation requirements, test selection of HST-DPS 1a or 1b depends on UE capability the number of active PDSCH TCI states, maxNumberActiveTCI-PerBWP. According to TS38.331, this is per-band parameter. We think the applicability of HST-DPS 1a/1b can be based on this parameter even for CA case. 
If we define a new capability e.g., hstdps_1b_ca, what happens if UE is capable of maxNumberActiveTCI-PerBWP=2 for a certain band, but UE do not capable of hstdps_1b_ca? 
However, like CMCC comments, we would like to hear the views from UE vendors.
Issue 1-3: Applicability rule between single carrier and CA
The possible applicability between single carrier and CA may depend on the decision of applicability between HST-SFN CA and HST-DPS CA. We would like to discuss it after the issue 1-2 is fixed.

	Intel
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Support Option 1. UE needs to pass normal CA and HST CA requirements if it supports CA operation. Same time HST baseband processing does not depend on SCS or duplex mode. Therefore, there is no need to duplicate CA combinations in Normal and HST requirements and HST set can be limited compared to the normal requirements without loss of test coverage. We shout keep in mind that UE might have all CA capabilities: intra-band contiguous/non-contigous and inter band for example for FDD15 + FDD15. In this case addition of FDD15+FDD15 requirements will increase test efforts significantly since UE should be verified in all three scenarios. 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
Applicability rule between HST-SFN CA and HST-DPS CA will reduce test efforts if UE supports several CA capabilities. If UE supports intra-band contiguous and inter-band TDD30+TDD30 operation it will be tested in DPS and in SFN scenario in both CA capabilities. So, the amount of test cases will be higher than 2 even if we assume applicability rule between CA and SC requirements. 
From complexity perspective we tend to agree with Huawei that it is better not to mandate HST SFN CA processing for all UEs. We can apply HST-SFN CA requirements from Rel-16 or 17 to address this issue. Same time seems it is the common understating that HST-SFN CA is most complex scenario and what is important that it is more challenging to support it than HST-DPS CA from complexity perspective. In this case to reduce test efforts it is reasonable to consider option1 as applicability rule between HST-SFN and HST-DPS.
To address complexity issue raised by Huawei and applicability rule between different Tx schemes we propose the following solution:
Applicability rule: 
- 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
Release independency:
-   HST-DPS CA requirements are release independent from Rel-15 from demodulation capability point of view. Same time conclusion on the supporting of the whole feature in release independent manner should follow corresponding RRM discussion.
-   HST-SFN CA requirements:
· Option 1: Release independent from Rel-16
· Option 2: Applicable from Rel-17 


	Qualcomm
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Prefer Option 1. The intention of these CA test cases are to test HST processing and not testing all possible duplex/SCS combinations. We believe that FDD15+TDD30 and TDD30+TDD30 are already testing the requirements for both FDD15 and TDD30. So, we don’t see the need of testing FDD15+FDD15.
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
Support Option 1.
Issue 1-3: Applicability rule between single carrier and CA
Ok with the original tentative agreement with clarification of skipping Rel-16 TDD single tap tests.
Issue 1-4: Release independent
We are ok to reuse the conclusion from RRM session for this issue.

	Apple
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 1. To reduce the testing burden we prefer to use the same applicability as CA CQI requirements. If UE supports FDD 15+TDD 30, what is the added benefit of testing for FDD 15+FDD 15? 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We support Option 1 for applicability rule. 
Issue 1-3: Applicability rule between single carrier and CA
We prefer the original tentative agreement after 1st round discussion. 
 Issue 1-4: Release independent
The options don’t capture the tentative agreement from round 1. We understand that Note is added in recommended WF, but Option 1 seems to propose to define as release independent from Rel-15 with no dependency on agreements in RRM. Hence prefer to add the following:
· Option 1: Rel-17 FR1 HST PDSCH CA requirements can be release independent from Rel-15, if Rel-17 RRM requirements for HST are defined release independent from Rel-15. 


	ZTE
	Issue 1-1: SCS configurations and applicability rules for SCS configuration
Option 1 is preferred to reduce test efforts and we don't think the test of FDD 15kHz +  FDD 15kHz is necessary. 
Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
As we pointed in the first round HST-SFN and DPS belong to different transmission scheme, and the receiving algorithm and performance will be different. If the applicability rule needs to be introduced between SFN and DPS, we prefer option 1 and we are open about not defining applicability rules.
Issue 1-3: Applicability rule between single carrier and CA
Since this issue involves the applicability rule between SFN and DPS, it is suggested to discuss it after issue1-2 is determined.
Issue 1-4: Release independent
We prefer option 1 to improve UE experience since HST and CA are supported in Rel-15, but the concerns from UE vendor should also be considered.

	DCM
	Issue 1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
If RAN4 agree to define applicability rule between HST-SFN JT for CA and DPS for CA, we prefer option 1.
Comments on NOTE:
For LTE HST-SFN for CA test, if UE can receive highSpeedEnhancedDemodulationFlag, UE need to pass both HST-SFN for single carrier test and CA test. Based on the LTE situation, in our understanding, if NR UE support advanced receiver for single carrier, this UE can also support HST-SFN for CA. But we are open to discussion.
[bookmark: _GoBack]Issue 1-3: Applicability rule between single carrier and CA
The applicability rule modified by CMCC in 2nd round is fine for us.
Issue 1-4: Release independent
We prefer option 1. Also, we are fine to reuse the conclusion from RRM session.
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Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 HST demodulation 
	CMCC
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2113455
	Summary for FR1 HST demodulation results
	Ericsson
	Noted
	

	R4-2112103
	Discussion on PDSCH CA Requirements in HST
	Apple
	Noted
	

	R4-2112504
	Discussion on FR1 HST UE demodulation for CA scenario
	CMCC
	Noted
	

	R4-2112511
	Simulation results for HST-DPS for CA scenario
	CMCC
	Noted
	

	R4-2113131
	Views on HST CA PDSCH performance requirements
	Intel Corporation
	Noted
	

	R4-2113192
	Discussion on PDSCH requirements for CA scenarios
	ZTE Corporation
	Noted
	

	R4-2113219
	Views on HST CA tests for FR1
	NTT DOCOMO, INC.
	Noted
	

	R4-2113454
	Update of simulation results for CA PDSCH with HST
	Ericsson
	Noted
	

	R4-2113456
	PDSCH demodulation requirements for CA with HST-SFN scenario
	Ericsson
	Noted
	

	R4-2113790
	Discussion on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei,HiSilicon
	Noted
	

	R4-2113791
	Simulation results on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	Noted
	

	R4-2114536
	Views on FR1 HST PDSCH CA Tests
	Qualcomm Incorporated
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

  2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115724
	WF on FR1 HST demoulation
	CMCC
	Agreeable
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com 

	Qualcomm
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2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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Number of CA Duplex modes

Number of required tests if UE supports all duplex modes

Option 1 3 2
(FDD 15+FDD15, FDD (FDD 15+ TDD 30; TDD 30 + TDD 30)
15+TDD 30, TDD 30+TDD 30)
Option 3 3 3
(FDD 15+FDD15, FDD (FDD 15 + FDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)
15+TDD 30, TDD 30+TDD 30)
Option 4 5 2

(FDD 15 + FDD 15; FDD 15 +
TDD 15; FDD 15+ TDD 30;
TDD 30+ TDD 30, TDD
15+TDD 15)

(FDD 15 + TDD 30; TDD 30 + TDD 30)

TDD 15 is tested if FDD 15+TDD 30 is not supported
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v Carrier Aggregation (CA) scenario.
»  Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h)
and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN joint transmission scheme and
DPS transmission scheme] .

- Requirements/tests applicability rules should be discussed in order to minimize the testing burden..
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Topic #1 

PDSCH requirements for CA scenarios
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CA Requirements in 

HST

 

Apple

 

Proposal #1: Define HST

-

CA requirements for FDD 15+FDD15, FDD 

15+TDD 30, TDD 30+TDD 30, with same test applicability rule as CA CQI 

requirements.

 

Proposal #2: If UE supports demodulationEnhancement

-

r16, for PDSCH 

CA requi

rements only HST

-

SFN JT requirements shall apply, otherwise 

HST

-

DPS requirements shall apply.

 

Proposal #3: Define applicability rule between CA and single carrier 

requirements as:

 

If UE supports demodulationEnhancement

-

r16, then HST

-

SFN 

requirements for CA

 

shall apply.

 

�C

 

If UE passes HST

-

SFN JT requirements for CA, UE can skip single 

carrier HST

-

SFN requirements

 

If UE doesn�t support demodulationEnhancement

-

r16, then HST

-

DPS 

requirements for CA shall apply.

 

�C

 

If UE passes HST

-

DPS JT requirements for CA, UE 

can skip single 

carrier HST

-

DPS requirements

 

Proposal #4: Discuss release independent requirements based on 

conclusion of UE capability for HST CA requirements and whether RRM 

requirements for CA are defined as release independent.

 

R4

-

2112504

 

Discussion on FR1 

HST UE demodulation 

for CA scenario

 

CMCC

 

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 

