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Introduction
This e-mail thread continues discussion on the ultra-low BLER requirement and test. During previous meetings, most parameters relating to simulations and the requirement have been agreed. Summaries of the agreed assumptions are provided in section 3.
After RAN4#94-e-bis, the following topics were listed as open issues:
· How to capture X in the specification
· Option 1: Do not capture in specifications; include directly into core spec requirement by assuming part of IM
· Option 2: Capture as part of TT in the conformance specification
· Option 3: Do not capture in specifications, X is not part of IM. 
· BS TDD pattern
· Option 1: 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz
· Option 2: DSUU
· Number of UE tests
· Option 1: 1 
· Option 2: 2
· Number of BS tests
· Option 1: 1 using applicability rule
· Option 2: 4
· Create CQI requirements for ultra-low BLER
· First focused on evaluation the feasibility from test aspect and applicability rules before we decide whether introducing test cases or not.
· FR2 requirements for ultra-low BLER
· Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency
This e-mail discussion is divided into 3 sections:
· Resolve the remaining issues with requirement parameters
· Resolve the remaining issues with testing
· Collect simulation results
The following are candidates for 1st round and 2nd round 
· 1st round: Aim to resolve remaining requirement and test issues, collect simulation results
· 2nd round: Check what conclusions can be made with regard to simulation results. Companies propose SNR including impairment if possible. Resolve any remaining issues with the requirements and tests.

Topic #1: Remaining issues for requirement parameters
This topic aims to resolve issues relating to the requirement definition and parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007593
	Intel
	[bookmark: _Hlk40868597]Proposal 1:	Verify Ultra-low BLER PDSCH requirements with fixed MCS for UEs which supports MCS Table 3 (dl-64QAM-MCS-TableAlt) and CQI Table 3 (cqi-TableAlt).
Proposal 2:	Further discuss whether URLLC requirements for Rel-15 features should be defined from Rel-15 or Rel-16. If requirements are defined from Rel-16 then discuss necessity of introduction of Rel-16 RAN4 features and capability signalling.

	R4-2006526
	Intel
	Proposal 1:	Define URLLC requirements with ultra-low BLER for SNR = SNR for 10-5 + IM + X, where X = 0.5 dB for PDSCH and X = 1.0 dB for PUSCH requirements.
Proposal 2:	Use MCS 13 for definition of URLLC PDSCH requirements with Ultra-low BLER.
Proposal 3:	Do not define URLLC CQI requirements for ultra-low BLER.
Proposal 4:	Define URLLC PDSCH ultra-low BLER requirements for antenna configurations 1x2 and 1x4.
Proposal 5:	Use baseline TDD patterns (3D1S1U and 7D1S2U) for PUSCH requirements with ultra-low BLER in case SNR shift (i.e. X) is equal to 1 dB.

	R4-2007190
	Huawei
	Proposal 1: Do not capture in specifications, include directly into core spec requirement but not part of IM. 
SNR value in core spec = average (Ideal SNR + IM) from all companies + X. 
Proposal 2: We propose to define one test for ultra-low BLER target.
Proposal 3: No need to define CQI tests with ultra-low BLER target.

	R4-2006207
	Apple
	Proposal #1: X shall not be explicitly captured in requirements. It can be added to IM while deriving the SNR requirement.
Proposal #2: Define requirements with ultra-low BLER for one test scenario. Total test cases defined shall be 4.
Proposal #3: Do not introduce CQI requirements with ultra-low BLER
Proposal #4: Do not define requirements in FR2 for ultra-low BLER  

	R4-2006656
	Qualcomm
	Proposal 1: Do not define URLLC ultra-low BLER test cases for FR2.
Proposal 2: Define CQI reporting tests for testing 99.999% reliability under AWGN condition.
Proposal 3: Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
Observation 1: It is possible to have an applicability rule between CQI reporting test and fixed MCS test under AWGN.
Observation 2: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Observation 3: Similar to fixed MCS test for ultra-low BLER, long test duration for CQI reporting test can be reduced by using the same X dB relaxation as in fixed MCS test.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.
Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
Proposal 6: Use MCS 12 or MCS 14 for defining the fixed MCS tests with 1e-5 BLER.

	R4-2007933
	Ericsson
	Proposal 1: Configure MCS 16 for FDD.
Proposal 2: Configure MCS 16 for TDD.
Proposal 3: Reuse other parameters from slot aggregation test covered in Table 1.

	R4-2006060
	Nokia
	Observation 1: Adding 1dB of additional test SNR, can reduce the testing time by a factor of 10,5.
RAN4 to choose X value as 1dB for BS requirements.
Observation 2: The test specifications have a dedicated section to capture the calculation of test requirements from minimum requirements, and there is precedent of test relaxation in these sections.
Observation 3: Explicit and transparent inclusion of “X” makes it possible for operators to plan with faithful minimum performance figures and it is possible to centrally account for future advances in performance testing equipment
RAN4 to capture the value of “X” for BS demodulation in test specification TS 38.141-1/2 appendix C.3. 
RAN4 to explicitly capture and transparently capture the inclusion of the additional relaxation as follows:
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X	Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged



Observation 4: Simulations for AWGN channel do not change with TDD pattern. Practical testing outcome does depend on TDD pattern.
[bookmark: _Hlk40862625]RAN4 to use standard TDD pattern, e.g., 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz, when defining the test configuration of high reliability BS demodulation.
RAN4 to allow the choice of 1 BS test among the 4 sets requirements, using applicability rules.

	R4-2006061
	Nokia
	(Simulation results – captured below)

	R4-2006325
	Samsung
	Proposal 1: Reusing the TDD pattern 3D1S1U for 15 KHz SCS and 7D1S2U for 30 KHz SCS for BS URLLC test.
Proposal 2: Only introduce 10MHz for 15K SCS, 40MHz for 30K SCS with full bandwidth for PUSCH with lower BLER high reliability test.
Proposal 3: X can be captured as part of TT in the conformance specification.
Proposal 4: Only 1 test for URLLC with ultra-low BLER is introduced, using the existed applicable rule.

	R4-2007187
	NTT DoCoMo
	Proposal 1: RAN4 adopts Option1 and introduces the principle that the same requirements are applicable to FDD and TDD with different UL-DL pattern. (NOTE: The principle is same as Rel-15)
Proposal 2: Consider the number of BS tests in Table 1 (i.e., Number of tests is 1 or 2) based on the currently agreed parameters.
Proposal 3: Introduce ultra-low BLER requirements for FR2 if there is no feasibility concern.

	R4-2007191
	Huawei
	Proposal 1: Do not capture in specifications, include directly into core spec requirement but not part of IM. 
SNR value in core spec = average (Ideal SNR + IM) from all companies + X. 
Proposal 2: We propose to use TDD pattern of 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz.
Proposal 3: We propose to define one test with applicability rule for ultra-low BLER target.

	R4-2007364
	Ericsson
	(Simulation results – captured below)



Open issues summary
Sub-topic 1-1: UE specific remaining requirement issues
Sub-topic description: This sub-topic addresses UE related issues
Open issues and candidate options before e-meeting:
Issue 1-1-1: MCS
· Proposals
· Option 1: MCS13 (Intel)
· Option 2: MCS16 (Ericsson)
· Option 3: MCS12 or MCS14 to align with CQI table (Qualcomm)
· Option 4: MCS14 (Intel, Ericsson, Qualcomm, Apple, Huawei)
· Recommended WF
· Agree option 4: MCS14

Issue 1-1-2: Antenna configuration
· Proposals
· Option 1: 2x2, 2x4 [Existing agreement]
· Option 2: 1x2, 1x4 (Intel, Ericsson, Qualcomm, Apple)
· Recommended WF
· Agree option 2 (1x2, 1x4)

Issue 1-1-3: CQI requirement
· Proposals
· Option 1: No CQI requirement (Intel, Huawei, Apple)
· Option 2: CQI requirement with median CQI and BLER with higher/lower CQI followed, together with test applicability rule on CQI/FMCS (Qualcomm)
· Recommended WF
· No consensus yet; discuss further in 2nd round. Candidate for GTW discussion if possible.

Issue 1-1-4: Applicability
· Proposals
· Option 1: Requirements are applicable for UEs that support both MCS Table 3 (dl-64QAM-MCS-TableAlt) and CQI Table 3 (cqi-TableAlt). (Intel, Qualcomm, Apple)
· Option 2: Requirements are applicable for UEs that support MCS table 3
· Recommended WF
Agree option 1
Sub-topic 1-2 BS specific remaining requirement issues
Sub-topic description: This sub-topic addresses BS related issues 
Open issues and candidate options before e-meeting:
Issue 1-2-1: TDD pattern
· Proposals
· Option 1: 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz (Nokia, Samsung, NTT DoCoMo, Huawei, Intel if 1dB X confirmed, Ericsson)
· Option 2: DSUU
· Recommended WF
Agree option 1
Sub-topic 1-3 FR2 requirements
Sub-topic description: According to the agreement from RAN4#94-e-bis, FR2 discussion should be downprioritized in this meeting. Some companies have contributed and so a space is reserved for further discussion here. If there is no resolution, the need for FR2 requirements should be resolved in the next meeting.
Open issues and candidate options before e-meeting:
Issue 1-3-1: FR2 UE requirements
· Proposals
· Option 1: FR2 requirements
· Option 2: No FR2 requirements (Apple, Qualcomm, Ericsson, Huawei)
· [bookmark: _Hlk41552084]Option 3: Defer decision to next meeting (Intel, DoCoMo)
· Recommended WF
· Check if more progress can be made in 2nd round

Issue 1-3-2: FR2 BS requirements
· Proposals
· Option 1: FR2 requirements (NTT DoCoMo)
· Option 2: No FR2 requirements(Samsung, Ericsson, Nokia, Huawei)
· Option 3: Defer decision to next meeting (Intel, DoCoMo)
· Recommended WF
Check if more progress can be made in 2nd round
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Samsung
	Issue 1-2-1: TDD pattern
As it is agreed that there is no slot aggregation and no HARQ transmission for the ultra-low BLER requirement.  The performance should be no different. In that sense, we prefer to reuse the TDD pattern defined in Rel-15 for URLLC test from specification consistency aspect. Also same as Rel-15 NR demodulation requirements applicable rules, the requirements are applicable for different TDD patterns.
 Issue 1-3-2: FR2 BS requirements
We prefer to first focus on remaining open issues for FR1 requirements, the discussion and decision for FR2 can be deferred to future RAN4 meetings.


	Ericsson
	Issue 1-1-1: We think that the MCS should be aligned to the slot aggregation requirement MCS.
Issue 1-1-2: We are OK to define with 1 TX antenna for AWGN
Issue 1-2-1: We are OK with option 1
Issue 1-3-1/2: We do not think that ultra-low BLER operation in FR2 is feasible at this stage.
2020-05-26: We are also OK with MCS14. It is probably good to agree on an MCS now as simulations take a long time, and Qualcomm’s explanation makes sense.

	Intel
	Issue 1-1-1: We are fine to use MCS14.
Issue 1-1-3: Test methodology for CQI testing is different from that we analyzed in feasibility study stage (i.e. fixed testing time is considered for CQI in comparison to methodology with early termination for fixed MCS case). Based on our calculation, CQI testing time for verification of Ultra-low BLER is 11-22 hrs for 15 kHz and 5-10 hrs for 15 kHz. We think that such testing time is not feasible. Therefore, we suggest not to define CQI requirements with Ultra-low BLER.
Issue 1-1-4: Based on our understanding, support of MCS Table 3 does not guarantee that UE supports ultra-low BLER operation. Same time, support of 10-5 is included in the support of CQI Table 3. Therefore, if Ultra-low requirements will be defined for fixed MCS then we suggest to verify UEs which support MCS Table 3 and CQI Table 3.
Issue 1-3-1/2: Based on agreement from previous meeting, we suggest to come back to this discussion in the next RAN4 meeting.

	Qualcomm
	Issue 1-1-1: Ok with MCS14. 
To Ericsson: Slot aggregation test has HARQ enabled and we are looking at 1% BLER after all the transmissions. Based on our simulations, required SNR for slot aggregation requirement is much lower compared to this test for the same MCS and we want both the requirements at reasonable SNRs. So, that will result in unnecessarily using high MCS for this test.
Issue 1-1-2: Ok with Option 2.
Issue 1-1-3: In our paper, we have clarified how we can use the same relaxations for CQI reporting tests that we have agreed to use for fixed MCS test. Based on our analysis, it should be feasible to define CQI reporting test with 1e-5 BLER. 
To Intel: Why can’t we use early pass/fail for CQI reporting test?
Issue 1-1-4: Ok with Option 1. In practice, we don’t see how UE will survive in the field by only supporting one of them.
Issue 1-3-1: Prefer Option 2 since high reliability requirements don’t seem feasible for FR2 in practice.

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: TDD pattern
It seems that option 1 has been converged upon.
Issue 1-3-2: FR2 BS requirements
For the “non-relaxed / ultra-low BLER” high reliability requirements, we don’t see a use case for FR2.
It seems difficult to justify not using the generally less frequency and spatial outage prone FR1, when such extreme reliability targets are required.

	Apple
	Issue 1-1-1: MCS
To Qualcomm: Is the purpose of aligning MCS to CQI value for having same test for CQI reporting and FMCS?
Choosing a MCS that has a reasonable operating SNR, not very low for 10-5 BLER would be acceptable. We are fine with MCS 13 or 14. Since most companies are fine with MCS 14 we also support it.
Issue 1-1-2: Antenna configuration
 We support option 2 to avoid specifying additional codebook restriction in case of 2TX.
Issue 1-1-3: CQI requirement
 We support option 1. CQI test would need at least 2 tests at very low BLER. We cannot use the same methodology as FMCS test where we introduce a small offset to the operating point in order to test at lower SNR and have early pass. 
Issue 1-1-4: Applicability
We support option 1. Only support of MCS table 3 might not be sufficient for UE capability of meeting ultra-low BLER.
Issue 1-3-1: FR2 UE requirements
We support option 2. We don’t see the need to define ultra-low BLER requirements in FR2 since there might not be practical use cases for it.


	NTT DOCOMO
	Issue 1-3-1/2: For FR2 ultra-low BLER requirement, it is fine to come back next meeting based on the previous agreement. This issue need to be concluded based on the simulation results.

	Huawei
	Issue 1-1-1: We are ok with MCS14.
Issue 1-3-1 & 1-3-2: No FR2 requirements.


CRs/TPs comments collection
None
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 

	Tentative agreements:
For the UE requirement: It is agreed to use MCS14 and to change the antenna configuration assumption to 1x2 and 1x4.
For the applicability for the UE requirement, the following is agreed: Requirements are applicable for UEs that support both MCS Table 3 (dl-64QAM-MCS-TableAlt) and CQI Table 3 (cqi-TableAlt)
For the BS requirement: The TDD pattern is agreed as 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz
Remaining open issues:
There is no consensus yet on whether to introduce a CQI requirement for ultra-low BLER. Options are discussed as follows:
· Option 1: No CQI requirement (Intel, Huawei, Apple)
· Option 2: CQI requirement with median CQI and BLER with higher/lower CQI followed, together with test applicability rule on CQI/FMCS (Qualcomm)
There is no consensus yet as to whether to include FR2 requirements for either UE or BS. Options include to decide for or against including FR2, or to postpone the discussion until the next meeting.

Recommendations for 2nd round:
Introduction of a CQI requirement and introduction of FR2 requirements should be further discussed. It is recommended that if time allows, the CQI requirement is treated in a GTW session.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on ultra-low BLER requirements
(The WF will capture the complete agreed set of simulation parameters and any open issues)
	

Moderator



CRs/TPs
None
Discussion on 2nd round (if applicable)
Open issues summary
Issue 1: CQI requirement
· Proposals
· Option 1: No CQI requirement (Intel, Huawei, Apple)
· Option 2: CQI requirement with median CQI and BLER with higher/lower CQI followed, together with test applicability rule on CQI/FMCS (Qualcomm)
· Recommended WF

Issue 2: FR2 requirements
· Proposals
· Option 1: FR2 requirements (DoCoMo)
· Option 2: No FR2 requirements (Apple, Qualcomm, Ericsson, Huawei, Samsung)
· Option 3: Defer decision to next meeting (Intel, DoCoMo)
· Recommended WF
· For the current discussion, it is recommended to discuss the general need for FR2 requirements rather than splitting into UE and BS discussions (due to the risk of splitting & repetition of comments)


Companies views collection for 2nd round
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Testing considerations
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
See section 1.1
Open issues summary
Sub-topic 2-1 UE testing issues
Sub-topic description: This sub-topic addresses UE related issues
Open issues and candidate options before e-meeting:
Issue 2-1-1: Confirm X
· Proposals
· Option 1: Confirm X=0.5dB (Intel, Ericsson, Qualcomm, Apple, Huawei)
· Option 2: Other
· Recommended WF
· Confirm X=0.5 dB

Issue 2-1-2: How to capture X in UE specifications
· Proposals
· Option 1: Capture implicitly in the core requirement (Huawei, Apple)
· Option 2: Capture explicitly in the core requirement
· Option 3: Capture in RAN5 specifications (Ericsson, Intel)
Recommended WF: Continue discussion in 2nd round
Issue 2-1-3: Number of UE tests
· Proposals
· Option 1: One test (Huawei, Ericsson)
· Option 2: 4 test cases in 1 scenario (Apple, Intel, NTT DoCoMo)
· Option 3: 4 test cases, Applicability rule for CQI and FMCS (Qualcomm) 
· Recommended WF
· Continue discussion in 2nd round. Focus on clarifying the difference between the number of test cases and the applicability of tests.
Sub-topic 2-2 BS testing issues
Sub-topic description: This sub-topic addresses BS related issues
Open issues and candidate options before e-meeting:
Issue 2-2-1: Confirm X
· Proposals
· Option 1: Confirm X=1dB (Intel, Nokia, Samsung, Ericsson, Huawei)
· Option 2: Other
· Recommended WF
Confirm X=1 dB
Issue 2-2-2: How to capture X in BS specifications
· Proposals
· Option 1: Capture implicitly in the core requirement (Huawei)
· Option 2: Capture explicitly in the core requirement
· Option 3: Capture as part of TT in conformance specifications (Samsung)
· Option 4: Capture as addition to test requirement in conformance specifications, but separate to TT as follows (Nokia, Samsung, Ericsson, Intel, DoCoMo):
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X       Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged




· Recommended WF
Remove options 2 and 3 based on discussions. Continue discussion in second round
Issue 2-2-3: Number of BS tests
· Proposals
· Option 1: One test based on applicability rule / declaration (Nokia, Samsung, Huawei, Ericsson, [Intel?])
· Option 2: One test per supported SCS (Can be 2 tests if both SCS supported). Only test type A or type B, not both (NTT DoCoMo, [Intel?])
· Recommended WF
· Agree only one of type A and Type B mapping is tested. Discuss further in 2nd round, focussing in particular on whether to follow the rel-15 applicability rule or test 1 SCS only (which leads to 2 or 1 test).

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Samsung
	Issue 2-2-1: Confirm X
We are fine with X =1 dB.
Issue 2-2-2: How to capture X in BS specifications
The purpose of X was introduced for early pass to save test effort/test time. Which is not reflected the target performance of BS and the core specification should define performance requirements based on target test metric 1e-05 BLER; these requirements not only for test purpose, also provide as a reference performance for deployment. To avoid misleading, option 1 and option 2 not acceptable for us, we are open for option 3 and option 4. To provide more information, option 4 probably more favourable. 
Issue 2-2-3: Number of BS tests
We prefer to follow same applicable rules as Rel-15 BS performance requirements, only one test among SCS/mapping type.

	Ericsson
	Issue 2-1-1: We are OK to confirm X as we discussed it in the last meeting
Issue 2-1-2: X is a test issue so it is not apparent why it should be in the core specification either implicitly or explicitly
Issue 2-1-3: One test is sufficient
Issue 2-2-1: We are OK to confirm X
Issue 2-1-2: As for the UE, X is a test issue so it is not apparent why it should be in the core specification
Issue 2-2-3: One test is sufficient. We do not see added value in testing multiple SCS in this case as the main goal of the requirement is to establish feasibility of the ultra-low BLER through the demodulation chain.

	Intel
	Issue 2-1-2: Prefer Option 3. We think that clear documenting of procedure which is used for requirements definition will help in future work in case we come back to ultra-low BLER requirements definition.
Issue 2-1-3: Support Option 2.
Issue 2-2-2: Support Option 4, because it allows to clearly reflect testing procedure/assumptions.
Issue 2-2-3: Based on our understating, Option 2 is applicability rule for Rel-15 requirements. Therefore, we slightly prefer this option at current stage. Same time, Option 1 can also be considered, but more details on applicability rule are needed.

	Qualcomm
	Issue 2-1-1: Ok with Option 1.
Issue 2-1-3: We prefer Option 3. 4 tests (FDD/TDD, 2Rx/4Rx) for fixed MCS and 4 tests for CQI reporting with applicability rule between fixed MCS and CQI reporting tests.

	Nokia, Nokia Shanghai Bell
	Issue 2-2-1: Confirm X
We have calculated in our contribution that adding 1dB of additional test SNR, can reduce the testing time by a factor of about 10, which brings unfortunate configuration testing times down from 60 hrs to 6 hrs and actual testing times are now feasible.
X=1dB should be confirmed.
Issue 2-2-2: How to capture X in BS specifications
The test specifications have a dedicated section to capture the calculation of test requirements from minimum requirements, and there is precedent of test relaxation in these sections in earlier releases.
Furthermore, explicit and transparent inclusion of “X” makes it possible for operators to plan with faithful minimum performance figures and it is possible to centrally account for future advances in performance testing equipment.
Hence we proposed to capture the value of “X” for BS demodulation in test specification TS 38.141-1/2 appendix C.3, using a and explicit and transparent way, which is option 4.
Issue 2-2-3: Number of BS tests
Considering the extreme cost of true high reliability testing, it should be possible to limit testing to one case, using applicability rules.

	Apple
	Issue 2-1-1: Confirm X
We agree with option 1 – X = 0.5 dB for UE requirement.


	NTT DOCOMO
	Issue 2-1-3: 
We defined 4 test, i.e. FDD 2Rx/4Rx and TDD 2Rx/4Rx with test applicability. In order to ensure performance in each duplex mode, we prefer to test FDD and TDD case, i.e. 2 tests.
Issue 2-2-2: 
In our understanding, X is relaxation to reduce the testing time, so it might be better to be captured in TS38.141-1/2 if X will be captured in the specifications. However, X is different from test tolerance (TT) since TT is relaxation based on test system uncertainty (e.g., measurement uncertainty, pointing error). Thus, Option 4 might be better approach.
Issue 2-2-3:
Our intention is to use the same applicability rule as Rel-15.
To Samsung’s comment
According to the applicability rule of Rel-15, PUSCH will be tested for each SCS supported by BS. We would like to confirm your intention on whether to introduce new applicability rule for SCS or not.
TS38.141-1
Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).

	Huawei
	Issue 2-1-1 & 2-2-1: We can confirm with X.


CRs/TPs comments collection
None
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 

	Tentative agreements:
X is confirmed as 0.5dB for the UE and 1dB for the BS
For the BS, the test applicability rule means that either typeA mapping or typeB mapping is tested (depending on declaration) but not both.
Open issues:
How to capture X in the UE specifications. The following options are discussed:
· Option 1: Capture implicitly in the core requirement (Huawei, Apple)
· Option 2: Capture in RAN5 specifications (Ericsson, Intel)
How to capture X in the BS specifications. The following options are discussed:
· Option 1: Capture implicitly in the core requirement (Huawei)
· Option 2: Capture as addition to test requirement in conformance specifications, but separate to TT as follows (Nokia, Samsung, Ericsson, Intel, DoCoMo):
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X       Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged



The number of UE test cases and test applicability. It is proposed to discuss these separately. The test applicability discussion also includes a discussion on whether to apply an applicability rule for CQI and FMCS testing if CQI testing is agreed.
For the BS testing, whether to follow the same applicability rule as applied for rel-15 demodulation requirements and test both SCS (if both supported) or test a single MCS.

Recommendations for 2nd round:
Continue discussions on how to capture MCS in the specification
Continue discussion on UE test case number and applicability
Continue discussion on whether to apply BS testing for one or both SCS (if both supported)



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on ultra-low BLER testing (This is the same WF as requested in topic 1; only 1 WF needed)
	
Moderator




CRs/TPs
None
Discussion on 2nd round (if applicable)
Open issues summary
Issue 1: How to capture X in UE specifications
· Proposals
· Option 1: Capture implicitly in the core requirement (Huawei, Apple)
· Option 2: Capture in RAN5 specifications (Ericsson, Intel)
Recommended WF: 

Issue 2: How to capture X in BS specifications
· Proposals
· Option 1: Capture implicitly in the core requirement (Huawei)
· Option 2: Capture as addition to test requirement in conformance specifications, but separate to TT as follows (Nokia, Samsung, Ericsson, Intel, DoCoMo):
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X       Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged



Issue 3: Number of UE test cases for FMCS requirement
· Proposals
· Option 1: One test case
· Option 2: 4 test cases 
· Option 3: Any other proposals ?
· Recommended WF

Issue 4: Test applicability for UE
· Proposals
· Option 1: Test both FDD and TDD, max supported RX
· Option 2: Test only one of FDD and TDD, max supported RX
· Option 3: Any other proposals ?
· Recommended WF

Issue 5: Test applicability rule for FMCS and CQI
· Only applicable if CQI test is introduced
· Proposals
· [bookmark: _GoBack]Option 1: Introduce applicability rule 
· Option 2: No rule; both tested 
· Recommended WF

Issue 6: BS SCS test applicability
· Proposals
· Option 1: All supported SCS tested
· Option 2: Only 15kHz SCS tested if both supported
· Option 3: Only 30kHz SCS tested if both supported
· Recommended WF


Companies views collection for 2nd round
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #3: Results collection
This topic is created to capture simulation results. Companies may have simulations still running and are encouraged to add further results during the meeting if available. Companies are also encouraged to share thoughts on any conclusions or modifications.
The results presented here should be understood as initial results which may be modified before the final requirement is agreed
Moderator note: It is assumed that these results are (initial) alignment results, not impairment results. Companies should indicate if this is not correct. There are currently no UE results for the agreed MCS14. Results will be collected into a spreadsheet.
Companies’ contributions summary
Results presented in the following documents have been captured prior to the meeting:
	T-doc number
	Company
	Proposals / Observations

	R4-2006526
	Intel
	Results provided for UE and BS

	R4-2007933
	Ericsson
	Results provided for UE

	R4-2006061
	Nokia
	Results provided for BS

	R4-2007364
	Ericsson
	Results provided for BS



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 UE results
Sub-topic description: In this section, UE results are provided

	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Duplex mode
	FDD/TDD

	Antenna configuration
	1x2, ULA low
1x4, ULA low

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PUSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Transmissions
	1

	PT-RS
	Disabled

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS14

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  10-5


(Acknowledgements to Huawei for providing the original table in R4-2007190)

MCS13 (Note: MCS 14 is agreed):
	Company
	10MHz, 15kHz SCS, 2RX
	40MHz, 30kHz SCS, 2RX
	10MHz, 15kHz SCS, 4RX
	40MHz, 30kHz SCS, 4RX

	Intel
	-0.3dB
	
	-2.6dB
	

	Ericsson
	-3.04 dB
	-3.09 dB
	-5.61 dB
	-5.6 dB

	Qualcomm
	0.0 dB
	
	
	



MCS16 (Note: MCS 14 is agreed):
	Company
	10MHz, 15kHz SCS, 2RX
	40MHz, 30kHz SCS, 2RX
	10MHz, 15kHz SCS, 4RX
	40MHz, 30kHz SCS, 4RX

	Ericsson
	-0.4 dB
	-0.41 dB
	-3.03 dB
	-3.02 dB

	…
	
	
	
	



MCS14 (Note: Agreement is MCS14):
	Company
	10MHz, 15kHz SCS, 2RX
	40MHz, 30kHz SCS, 2RX
	10MHz, 15kHz SCS, 4RX
	40MHz, 30kHz SCS, 4RX

	
	
	
	
	

	…
	
	
	
	



Sub-topic 2-2 BS results
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Antenna configuration
	1x2, ULA low

	PUSCH configuration
	Mapping type
	Type A and Type B

	
	Starting symbol (S) 
	0

	
	Length (L)
	14

	
	PUSCH aggregation factor
	1

	PUSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Transmissions
	1

	PT-RS
	Disabled

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS 5

	SCS and BW
	15 kHz for 10 MHz 
30 kHz for 40 MHz

	Frequency domain resource
	Full Bandwidth

	TDD pattern 
	15 kHz SCS: 3D1S1U, S=10:2:2
30 kHz SCS: 7D1S2U, S=6:4:4

	Testing metric
	Target BLER:  10-5


(Acknowledgements to Huawei for providing this table in R4-2007191)

	Company
	Type A, 10MHz, 15kHz SCS
	Type A, 40MHz, 30kHz SCS
	Type B, 10MHz, 15kHz SCS
	Type B, 40MHz, 30kHz SCS

	Intel
	-8.4 dB
	
	
	

	Nokia
	-7.27 dB
	
	-7.27 dB
	-7.65 dB

	Ericsson
	-8.10 dB
	-8.50 dB
	-8.10 dB
	-8.50 dB

	Huawei
	
	
	
	-8.40 dB



Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Nokia, Nokia Shanghai Bell
	Others - Concerning the parameter table: 
We don't think it is correct to say, "Number of HARQ Processes = 1". 
Each HARQ process can still have several retransmissions; our previous agreement was to have only one HARQ transmission, i.e., no HARQ re-transmissions.
We propose to rename this row “number of HARQ transmissions”.


 
CRs/TPs comments collection
None
Summary for 1st round 
Open issues 
The following table captures the agreed UE simulation assumptions (to be captured in the WF):
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Duplex mode
	FDD/TDD

	Antenna configuration
	1x2, ULA low
1x4, ULA low

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PUSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Transmissions
	1

	PT-RS
	Disabled

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS14

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  10-5



The following table captures the agreed BS simulation assumptions (to be captured in the WF)
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Antenna configuration
	1x2, ULA low

	PUSCH configuration
	Mapping type
	Type A and Type B

	
	Starting symbol (S) 
	0

	
	Length (L)
	14

	
	PUSCH aggregation factor
	1

	PUSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Transmissions
	1

	PT-RS
	Disabled

	Propagation condition
	AWGN

	MCS Table
	Table 3, MCS 5

	SCS and BW
	15 kHz for 10 MHz 
30 kHz for 40 MHz

	Frequency domain resource
	Full Bandwidth

	TDD pattern 
	15 kHz SCS: 3D1S1U, S=10:2:2
30 kHz SCS: 7D1S2U, S=6:4:4

	Testing metric
	Target BLER:  10-5



During the 2nd round, companies are encouraged to contribute any further available simulation results following the agreed assumptions.

Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on ultra-low BLER requirements (This is the same WF as requested for topic 1 and will capture the complete set of agreed assumptions)
	

Moderator

	#2
	Simulation results summary (This will contain excel sheets for the UE and BS simulation results as available)
	Moderator



CRs/TPs
None
Discussion on 2nd round (if applicable)
The following results are alignment results.
UE results (none available for agreed MCS so far):
MCS14 (Note: Agreement is MCS14):
	Company
	10MHz, 15kHz SCS, 2RX
	40MHz, 30kHz SCS, 2RX
	10MHz, 15kHz SCS, 4RX
	40MHz, 30kHz SCS, 4RX

	
	
	
	
	

	…
	
	
	
	



BS results (companies encouraged to add further results if available):
	Company
	Type A, 10MHz, 15kHz SCS
	Type A, 40MHz, 30kHz SCS
	Type B, 10MHz, 15kHz SCS
	Type B, 40MHz, 30kHz SCS

	Intel
	-8.4 dB
	
	
	

	Nokia
	-7.27 dB
	
	-7.27 dB
	-7.65 dB

	Ericsson
	-8.10 dB
	-8.50 dB
	-8.10 dB
	-8.50 dB

	Huawei
	
	
	
	-8.40 dB




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”







