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Introduction
This email discussion threads discusses the UE demodulation and CSI reporting requirements for RedCap. The target of the email discussion is summarized as follows:
· 1st round: 
· Solve the remaining open issues 
· Collect the simulation results
· 2nd round: 
· Continue to solve the remaining open issues. 
· Discuss the detailed simulation assumptions. 
· Draft CR work split

When updating this document, please remember to:
· At the beginning of the first round, the moderator shares the summary in /ftp/tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/[103-e][329] NR_RedCap_Demod/Round 1/Summary_329_1st_v00.docx
· After update by company A: Summary_329_1st_v01_companyA.docx
· After update by company B: Summary_329_1st_v02_companyA_companyB.docx
· After update by company C: Summary_329_1st_v03_companyB_companyC.docx

Topic #1: General topics for UE demodulation and CSI reporting requirements
Companies’ contributions summary
General (9.19.5.1) 
	T-doc number
	Company
	Proposals / Observations

	R4-2209055
	Ericsson 
	Summary of simulation results

	R4-2209056
	Ericsson
	Update of work plan and CR work split proposal

	R4-2209057
	Ericsson
	Skeleton of CR for UE demodulation and CSI reporting requirements for RedCap

	R4-2209058
	Ericsson
	Proposal 1: Define RedCap demodulation and CSI reporting requirements in TS38.101-4 with the suffix ‘I’, as same as TS38.101-1/2.  
Observation 1: According to RAN1 feature list and RAN#95-e decision, supporting half-duplex FDD is per-band capability, i.e., UE is not mandated to support full-duplex FDD if UE support half-duplex FDD. 
Proposal 2: For the requirement specification of FDD 1Rx UE, consider full-duplex FDD and half-duplex FDD with applicability rule.
Proposal 3: Specify the following applicability table for RedCap UE supporting half-duplex FDD. 
	UE feature/capability
	Test type
	Test list
	Applicability notes

	Half-duplex FDD operation type A for RedCap UE
	FR1 Half-duplex FDD
	PDSCH
	All tests in Clause [5.2I.1.1]
	The requirements apply for UE supporting 1Rx

	
	FR1 Half-duplex FDD
	PDCCH
	All tests in Clause [5.3I.1.1]
	The requirements apply for UE supporting 1Rx

	
	FR1 Half-duplex FDD
	PBCH
	All tests in Clause [5.4I.1.1]
	The requirements apply for UE supporting 1Rx

	
	FR1 Half-duplex FDD
	SDR
	All tests in Clause [5.5I.1]
	The requirements apply for UE supporting 1Rx



	UE feature/capability
	Test type
	Test list
	Applicability notes

	Half-duplex FDD operation type A for RedCap UE
	FR1 Half-duplex FDD
	CQI
	All tests in Clause [6.2I.1.1]
	The requirements apply for UE supporting 1Rx

	
	FR1 Half-duplex FDD
	PMI
	All tests in Clause [6.3I.1.1]
	The requirements apply for UE supporting 1Rx


Proposal 4: Define FRC of UE demodulation and CSI reporting requirements for RedCap 1Rx UE in FDD by assuming the half-duplex FDD operation, that is, DDDSU.

	R4-2209705
	Nokia, Nokia Shanghai Bell
	Proposal 1: Select Option 1: Consider Full-duplex FDD only.



PDSCH/SDR requirements (9.19.5.2.1) 
	T-doc number
	Company
	Proposals / Observations

	R4-2207810
	Apple
	Proposal #1: Do not define additional PDSCH demod requirements or requirements with 256QAM for RedCap UE.

	R4-2209059
	Ericsson
	Proposal 1: If RAN4 defines 256QAM demodulation requirements for RedCap UE in FR1, set MCS22 for 1Rx case.

	R4-2209706
	Nokia, Nokia Shanghai Bell
	Proposal 1: Focus on definition of minimum set of requirements, discussed in Topic #2, to verify the mandatory features. RAN4 to potentially discuss other requirements once mandatory requirements are stable and pending remaining performance part TUs.
Observation 1: Support for 256QAM is optional feature for RedCap UE in FR1.
Proposal 2: Do not specify 256QAM demodulation requirements.

	R4-2209707
	Nokia, Nokia Shanghai Bell
	Simulation results

	R4-2209797
	MediaTek inc.
	Proposal 1: Use MCS20 to define 256QAM demodulation requirements for RedCap UE.

	R4-2209832
	Huawei, HiSilicon
	Proposal 1: Consider Full-duplex FDD only for FDD tests for 1 Rx UE.
Proposal 2: Not define any additional PDSCH demodulation requirements other than those agreed in last RAN4 meeting in Rel-17 for RedCap.
Proposal 3: Specify 256QAM demodulation requirements for FR1 only with reusing the existing requirements of TS38.101-4 5.2.2.1.1-3 Test 1-3 for FDD 15kHz and TS38.101-4 5.2.2.2.1-3 Test 1-3 for TDD 30kHz.
Proposal 4: Reuse the existing test procedure and test setup with removal unfeasible test parameters from Rel-15 SDR test.
Proposal 5:  For FR1, define SDR requirements with configuration 1T1R for UE supporting 1 layer and 2T2R for UE supporting 2 layers. For FR2, define SDR requirements for 2 layers only with configuration 2T2R.

	R4-2209833
	Huawei, HiSilicon
	Simulation results

	R4-2210146
	Qualcomm Incorporated
	Simulation results



PDCCH/PBCH requirements (9.19.5.2.2) 
	T-doc number
	Company
	Proposals / Observations

	R4-2207811
	Apple
	Proposal #1: Use AL 4 for PDCCH requirements for RedCap UE.

	R4-2209060
	Ericsson
	Proposal 1: Define both AL4/AL8 for PDCCH demodulation requirements for RedCap.
Observation 1: PDSCH demodulation test uses PDCCH AL8 with 2Tx to transmit DCI 1_1.
Proposal 2: If RAN4 need to choose either AL4 or AL8, choose AL4 for FR1 FDD/TDD and FR2 TDD. PDCCH AL8 performance can be guaranteed during the PDSCH demodulation tests. 
Proposal 3: Set REG bundle size to 2 for FR1 TDD PDCCH demodulation requirements. 
Proposal 4: Set CORESET duration to 1 for FR1 TDD PDCCH demodulation requirements.

	R4-2209708
	Nokia, Nokia Shanghai Bell
	Observation 1: AL16 is specified for RRM requirements and shows strong performance gains of >7dB, when compared to AL4 with the configurations of current PDCCH requirements.
Proposal 1: Specify PDCCH demodulation requirements for AL4, AL8 and AL16 for FR1 FDD 15 kHz and FR1 TDD 30 kHz, both for 1 Rx and 2 Rx requirements, and AL4, AL8 for FR2 TDD 120 kHz, for 2 Rx requirements and corresponding test cases.

	R4-2209709
	Nokia, Nokia Shanghai Bell
	Simulation results

	R4-2209798
	MediaTek inc.
	Observation 1: It is possible to configure CORESET 1 symbol duration for TDD in 20MHz channel bandwidth.
Proposal 1: Use 1 CORESET symbol to define test cases for TDD in 20MHz channel bandwidth.

	R4-2209834
	Huawei, HiSilicon
	Proposal 1: Use AL4 for case with 1TX and use AL8 for case with 2TX.

	R4-2210146
	Qualcomm Incorporated
	Simulation results



CQI requirements (9.19.5.3.1) 
	T-doc number
	Company
	Proposals / Observations

	R4-2207812
	Apple
	Proposal #1: Choose SNR points [0,1] dB for CQI reporting in QPSK range and [12,13] dB for CQI reporting in 64QAM range for 2x1 in AWGN.
Proposal #2: Choose SNR points [2,3] dB for CQI reporting in QPSK range and [14,15] dB for CQI reporting in 64QAM range for 2x2 in AWGN.
Proposal #3: Choose SNR [4,5] dB for SNR in 16QAM range and SNR [12,13] dB for SNR in 64QAM range for 2x2 in fading channel.
Proposal #4: Choose SNR points 3dB lower than 2RX for requirements in fading channel with 1RX.
Proposal #5: Reuse the same test metrics and pass/fail criteria as existing WB CQI reporting tests in fading channel for RedCap UE.

	R4-2209061
	Ericsson
	Proposal 1: For the static condition CQI reporting test with CQI table 1, set two SNR test points corresponding to CQI indexes of 16QAM and 64QAM for RedCap 1Rx and 2Rx UEs. 
Proposal 2: For the static condition CQI reporting test with CQI table 1 for 2Rx UEs (rank 2), set SNR=8/9dB and SNR=14/15dB.
Proposal 3: For the static condition CQI reporting test with CQI table 1 for 1Rx UEs (rank 1), set SNR=5/6dB and SNR=11/12dB.
Proposal 4: Reuse the existing test metrics of CQI reporting test in fading condition for RedCap 1Rx/2Rx UEs, i.e.,
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Proposal 5: For the wideband CQI reporting test with CQI table 1 in fading condition, set SNR=6/7dB and 12/13dB for RedCap 2Rx UE (both FDD 15kHz and TDD 30kHz). 
Proposal 6: Set α=5%, γ=1.05 for RedCap 2Rx UE (both FDD 15kHz and TDD 30kHz).
Proposal 7: For the wideband CQI reporting test with CQI table 1 in fading condition, set SNR=9/10dB and 15/16dB for RedCap 1Rx UE (both FDD 15kHz and TDD 30kHz).
Proposal 8: Set α=5%, γ=1.05 for RedCap 1Rx UE (both FDD 15kHz and TDD 30kHz).

	R4-2209799
	MediaTek inc.
	Proposal 1: For static channel CQI reporting test with CQI table 1, we suggest setting SNR=8/9dB and SNR=14/15dB for both 1Rx and 2Rx cases.
Proposal 2: For wideband CQI reporting test in fading channel with CQI table 1, we suggest setting SNR=9/10dB and SNR=15/16dB for 1Rx case and SNR=6/7dB and SNR=12/13dB for 2Rx case.

	R4-2209835
	Huawei, HiSilicon
	For CQI test under AWGN channel:
Proposal 1: Define the codebookSubsetRestriction for 2T1R to avoid the equivalent channel matrix is 0. 
Proposal 2: Set codebookSubsetRestriction to 000001 if H=[1   1] is used.
Observation 1: The SINR for 2T2R with rank 1 is 3dB higher than that for 2T2R rank 2 under static channel condition.
Proposal 3: Simulate the case for 2T2R with rank2 to find the tested SNR point and subtract 3dB for case with 2T1R with rank 1 for CQI test.
Proposal 4: Define the SNR points with [8,9] dB and [14, 15]dB for case with 2T2R rank2 and define the SNR points with [5,6] dB and [11, 12]dB for case with 2T1R rank1.
For CQI test under fading channel:
Proposal 5: Define CQI requirements on [3 or 4, 9 or 10] dB for 2RX and [7 or 8, 13 or 14] dB for 1RX under fading channel.
Proposal 6: Use following test metric for CQI test under fading channel:
· BLER with following CQI>0.02
· Prob (Median CQI-1<CQI< Median CQI+1)>20%
· γ>1.05




PMI/RI requirements (9.19.5.3.2) 
	T-doc number
	Company
	Proposals / Observations

	R4-2207813
	Apple
	Observation #1: The same TP gain metric can be re-used for RedCap UE requirements for 2RX and 1RX for FDD and TDD. 
Proposal #1: Reuse the TP gain metric of 1.3 for RedCap requirements with 2RX and 1RX.
Proposal #2: Do not define RI reporting requirements for RedCap UE.

	R4-2209062
	Ericsson
	Proposal 1: Reuse the existing test metrics of PMI reporting test for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz), i.e., 
· The minimum requirements are specified in terms of the ratio γ=tue/trnd, where tue is 90% of the maximum throughput observed at SNRUE using the precoders configured according to UE reports, and trnd is the throughput measures at SNRUE with random precoding. 
Proposal 2: Set γ=1.3 for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz). 
Proposal 3: Not define RI tests for RedCap.

	R4-2209710
	Nokia, Nokia Shanghai Bell
	Observation 1: MIMO operation is not one of the reduced capabilities of the RedCap UE.
Proposal 1: Select Option 1: Define RI reporting tests for RedCap 2Rx UE.

	R4-2209800
	MediaTek inc.
	Proposal 1: Consider using the following MCS and throughput ratio γ to define requirements on PMI for RedCap UE.
· FDD, 1Rx: MCS 13, γ = 1.3
· TDD, 1Rx: MCS 13, γ = 1.3
· TDD, 2Rx: MCS 15, γ = 1.3

	R4-2209836
	Huawei, HiSilicon
	Observation 1: For case with FDD 4T1R, the SNR @90% of max TP with follow PMI is 8.4dB. Gama=2.14
Observation 2: For case with TDD 4T1R, the SNR @90% of max TP with follow PMI is 4.9dB. Gama=2.7
Observation 3: For case with TDD 4T2R, the SNR @90% of max TP with follow PMI is 3.07dB. Gama=1.9
Proposal 1: Not define RI requirements for RedCap UE.




Open issues summary
Sub-topic 1-1 Specification structure
Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap 
Background (R4-2209058): RF main session agreed to use suffix ‘I’ to define UE RF requirements for RedCap in TS38.101-1/2
· Proposal (Ericsson)
· Define RedCap demodulation and CSI reporting requirements in TS38.101-4 with the suffix ‘I’, as same as TS38.101-1/2. The proposed spec structured in provided in R4-2209057. 
· Recommended WF
· Discuss the proposal is acceptable or not from demodulation requirements point of view. 
· If agreeable, 2nd round discusses the CR work split. 
Agreements in GTW (2022-05-10)
· Agreement: 
· Further discuss below two options considering specification drafting effort, spec structure and test applicable rule drafting:
· Option 1: New Suffix “I”
· Option 2: No new suffix with existing structure. 

Sub-topic 1-2 Common issues for UE demodulation and CSI reporting requirements
Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
Background: According to RAN1 feature list and RAN#95-e decision, supporting half-duplex FDD is per-band capability, i.e., UE is not mandated to support full-duplex FDD if UE support half-duplex FDD.
· Proposals
· Option 1 (Ericsson): Define FRC of UE demodulation and CSI reporting requirements for RedCap 1Rx UE in FDD by assuming the half-duplex FDD operation, that is, DDDSU.
· Specify the applicability rule for RedCap UE supporting between half-duplex FDD and full-duplex FDD.
· [bookmark: _Hlk102993668]Option 1 (Ericsson): Define the single test case set of UE demodulation and CSI reporting requirements for RedCap 1Rx UE in FDD, which is applicable for both half-duplex FDD UE and full-duplex FDD UE. The applied FRC is based on half-duplex FDD operation, that is, DDDSU.
· If RedCap UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode. 
· If RedCap UE support only FD-FDD in a FDD band, this UE is tested with FD-FDD mode.
· If RedCap UE support both FD-FDD and HD-FDD in a FDD band, this UE is tested with FD-FDD mode. 
· Option 2 (Nokia, Huawei): Consider Full-duplex FDD only for FDD tests for 1 Rx UE.
· Recommended WF
· Collect inputs. 
Agreements in GTW (2022-05-10)
· Agreement: 
Introduce demodulation/CSI requirements covering both FD-FDD and HD-FDD.
· DDDSU applied for HD-FDD
· Existing pattern applied for FD-FDD
· Same demodulation requirement applied for FD-FDD and HD-FDD with different FRCs
· For CSI requirements: Further discuss the CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD 
Test applicable rule: 
· If RedCap UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode otherwise UE is tested with FD-FDD mode


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

	XXX
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap

Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE

Others:


	Ericsson
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
We support the proposal since it is aligned with UE RF requirements TS38.101-1/2.
More clarification on our proposal
· The new requirements (e.g, FR1 1Rx tests) is specified by creating the clauses with suffix ‘I’.
· Create the applicability table for RedCap UE, where lists the applicable test cases both new requirements and reuse requirements. 
· No new clauses are added for the ‘reused’ test cases (e.g., FR2 tests). 
Example of applicability table for FR1 1Rx
	UE feature
	Test type
	Test list

	RedCap UE (supportOfRedCap-r17)
	FR1 FDD
	PDSCH
	All tests in Clause 5.2I.1.1 (for new tests)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2I.1.2 (for new tests)

	
	FR1 FDD
	PDCCH
	…



Example of applicability table for FR1 2Rx
	UE feature
	Test type
	Test list

	RedCap UE (supportOfRedCap-r17)
	FR1 FDD
	PDSCH
	All tests in Clause 5.2I.2.1 (for new tests)
Clauses 5.2.2.1.1 (Tests 1-3 and 1-4) (for reused tests)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2I.2.2 (for new tests)

	
	FR1 FDD
	PDCCH
	…



Example of applicability table for FR2:
	UE feature
	Test type
	Test list

	RedCap UE (supportOfRedCap-r17)
	FR2 TDD
	PDSCH
	Clause 7.2.2.2.1 (Tests 1-1, 1-2, 2-6) (for reused tests)

	
	FR2 TDD
	PDCCH
	…

	
	FR2 TDD
	PBCH
	Clause 7.4.2.2 (Table 7.4.2.2-2 Tests 1 and 2) (for reused tests)




Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
We support the proposal. As we discussed in our paper, there could be a UE which supports HD-FDD only. Therefore we think it is important for RAN4 to ensure the HD-FDD UE demodulation performance as same as RF/RRM requirements.
We have clarified our proposal above. We think this proposal reuses the method for LTE Cat-M1 tests and it does not increase the total number of test cases for RedCap UEs. 

Others:


	Huawei
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
The proposal is generally OK for us. Especially the test applicability tables clearly list all applicable test cases for RedCap UE that is same as other UE capabilities and no need to define those reused test cases.

Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
We support Option 2. There is already reduced throughput from the supported CBW, number of antenna and modulation order compared to normal eMBB UE for RedCap UE, to keep the competitiveness compared with LTE Cat.4 from reduced complexity but still relative high throughput to meet real application request, we don’t think there are RedCap UE to support HD-FDD with further reduced throughput and complex NW scheduling in the real network. We doubt whether there is RedCap UE that support both HD-FDD and FD-FDD, we didn’t figure out the motivation that one RedCap UE supports HD-FDD for certain band but it already has the capability to support FD-FDD. 
RAN1/2 and RF/RRM core part maybe just define all related specification from specification completeness point of view, but demodulation requirements are used to test real product in the market, it is no much meaningful to define requirements that are not useful.
For Option 1, it is strange that UE supporting FD-FDD is configured with TDD pattern “DDDSU” that is not aligned with real scheduling in NW.

	Nokia
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
The proposal is fine. The given applicability tables for FR1 and FR2 provide a good overview on the 38.101-4 changes.
Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
Based on RAN#95e decision, that HD-FDD is declared per band, we update our position, that both FD-FDD and HD-FDD tests are needed in FR1. The selected RMC in option 1 covering the slot pattern “DDDSU” is applicable for HD-FDD. For FD-FDD, RAN4 needs to take decision whether the same RMC with the same slot pattern applies or whether another RMC with higher Tput is required. The latter means different demodulation requirements (SNR points) for FD-FDD and HD-FDD RedCap UE, whilst CSI, PMI and RI reporting requirements can still be common. Thus, for different demodulation requirements, simulation effort is higher and specification complexity is increased.

	Apple
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
We don’t see the necessity to introduce a new subclause of requirements x.xI for demod requirements with RedCap. In RF spec they have several suffixes for different requirements for NR-U, V2X etc, but we don’t necessarily follow the same for demod requirements. We have a sub clause for 1RX requirements and 2RX requirements, where the requirements for RedCap UE with 1RX and 2RX can be specified. The applicability can be captures in 5.1.1.3 to list the requirements applicable to UE that supports RedCap. Also, it is very confusing to the spec reader if we jump to suffix I after suffix C for demod requirements. 
Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
Our understanding is that RedCap UE supports either HD-FDD or FD operation in a FDD band. Also, our understanding is that the demod requirements don’t change for HD_FDD and FD operation, but only the FRC would be different. If we define requirements for both  HD-FDD and FD, the UE would need to pass requirements based on the operating mode it supports in the band. We don’t see how the 3rd bullet in the proposal is possible. 

	Qualcomm
	Issue 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
Can the proponent of this proposal clarify as to why we need a separate clause for redcap? Is it possible to instead use the existing 1Rx/2Rx clauses? 
Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
In general, we are okay to define demod requirements for HD FDD. However, our understanding is that HD or FD modes of operation depends on FRC, so we are not sure how we can guarantee that it could only be tested for FD for a given band, e.g., where only HD FDD is supported. (Bullet#3 for Option 1). Can the proponent of this proposal clarify?

	Ericsson2
	Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
Regarding the CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD, we will propose the following CSI report and CSI-RS scheduling: 
· CQI reporting test in static/fading condition (periodic CSI reporting)
· CSI-RS periodicity and offset: 5/1
· CSI-Report periodicity and offset: 5/4
· Comment: slot offset is changed from 0 to 4 because of the pattern of DDDSU)
· CQI/RI/PMI delay: 8 ms
· PMI reporting tests (aperiodic CSI reporting)
· CSI request: 1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0. 
· Comment: To keep the aperiodic report slot offset to 4, and UL slot is every 5 slots, CSI request should be changed from mod(i, 5)=1 to mod(i, 5)=0).
· Aperiodic Report Slot Offset: 4 slots
· CQI/RI/PMI delay: 6 ms
It important to keep CQI/RI/PMI delay as the existing requirements. 
We propose to discuss this configuration in the 2nd round. 



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209056 (Ericsson)
	Title: Update of work plan for RedCap demodulation performance part

	
	Huawei: the updated work plan is fine for us.

	
	Nokia: Work plan looks fine.
Apple: Work plan is fine with us, but we don’t agree on the spec structure.

	
	MediaTek: We are OK with the updated work plan.
Qualcomm: We are okay with the updated work plan.

	R4-2209057 (Ericsson)
	Title: draft big CR: Introduction of UE demodulation and CSI reporting requirements for RedCap

	
	Huawei: The specification structure is under discussion in Issue 1-1-1, after it is finalized, the specific section numbering for RedCap can be reflected in the CR work splitting, all draft CRs submission can follow the work plan from next August meeting.

	
	Nokia: We agree with Huawei. Further discussion on issues 1-1-1 and 1-2-1 needs to be carried out first before endorsing the spec structure.
Apple: TBD based on Issue 1-1-1 discussion. We assume this is only a placeholder to show the spec structure rather than to be endorsed.



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 1-1-1: Spec structure of UE demodulation and CSI reporting requirements for RedCap
	Agreements in GTW (2022-05-10)
· Agreement: 
· Further discuss below two options considering specification drafting effort, spec structure and test applicable rule drafting:
· Option 1: New Suffix “I”
· Option 2: No new suffix with existing structure. 

Candidate options:
· Option 1: New Suffix “I”
· https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/%5B103-e%5D%5B329%5D%20NR_RedCap_Demod/Round%201/REV_R4-2209057%20RedCap%20spec%20structure%20Option%201.docx
· Option 2: No new suffix with existing structure
· https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/%5B103-e%5D%5B329%5D%20NR_RedCap_Demod/Round%201/REV_R4-2209057%20RedCap%20spec%20structure%20Option%202.docx

Recommendation for 2nd round:
According to the 1st round discussion, both the options work. Several companies prefer Option 2. The moderator proposes that Option 2 is adopted if no companies have strong preference for Option 1.

The moderator would like to check if Option 2 is acceptable. 


	Issue 1-2-1: UL/DL scheduling for FR1 FDD for 1Rx UE
	Agreements in GTW (2022-05-10)
· Agreement: 
Introduce demodulation/CSI requirements covering both FD-FDD and HD-FDD.
· DDDSU applied for HD-FDD
· Existing pattern applied for FD-FDD
· Same demodulation requirement applied for FD-FDD and HD-FDD with different FRCs
· For CSI requirements: Further discuss the CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD 
Test applicable rule: 
· If RedCap UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode otherwise UE is tested with FD-FDD mode

Recommendation for 2nd round:
Regarding the CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD, the moderator would like to check the proposal from Ericsson is accepted:
· CQI reporting test in static/fading condition (periodic CSI reporting)
· CSI-RS periodicity and offset: 5/1
· CSI-Report periodicity and offset: 5/4
· Comment: slot offset is changed from 0 to 4 because of the pattern of DDDSU)
· CQI/RI/PMI delay: 8 ms
· PMI reporting tests (aperiodic CSI reporting)
· CSI request: 1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0. 
· Comment: To keep the aperiodic report slot offset to 4, and UL slot is every 5 slots, CSI request should be changed from mod(i, 5)=1 to mod(i, 5)=0).
· Aperiodic Report Slot Offset: 4 slots
· CQI/RI/PMI delay: 6 ms





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2209056 (Ericsson)
	To be revised.
Moderator recommends to capture the CR work split in the revision.

	R4-2209057 (Ericsson)
	Postponed 



Discussion on 2nd round (if applicable)


Topic #2: UE demodulation requirements
Companies’ contributions summary
See 1.1
Open issues summary
Sub-topic 2-1 PDSCH demodulation requirements
Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
Background: 256QAM is optional feature for RedCap UE (both 1Rx and 2Rx)
· Proposals
· Option 1 (MediaTek?, Huawei): Specify 256QAM demodulation requirements for FR1 only
· Option 2 (Apple, Nokia): Not to Specify 256QAM demodulation requirements
· Recommended WF
· Collect inputs
Agreements in GTW (2022-05-10)
· Agreement: 
Introduce 256QAM requirement for 2Rx
FFS whether introduce requirement for 1Rx


Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
· Proposals
· Option 1 (Ericsson): MCS22
· Option 2 (MediaTek): MCS20
· Option 3: MCS24 (reuse the same MCS as the existing requirements)
· Recommended WF
· Discuss in the 2nd round depending on the conclusion on Issue 2-1-1

Issue 2-1-3: Additional PDSCH demodulation requirements
Background (WF: R4-2207206 agreed in RAN4#102-e): 
Option 1: Focus on definition of minimum set of requirements, discussed in Topic #2, to verify the mandatory features. RAN4 discuss other requirements once it is stable, and the performance part TU is allowed.
Option 2: Not define the additional PDSCH demodulation requirements other than the candidates discussed in 2.1, in Rel-17 RedCap
· Proposals
· Option 1 (Nokia): Focus on definition of minimum set of requirements, discussed in Topic #2, to verify the mandatory features. RAN4 to potentially discuss other requirements once mandatory requirements are stable and pending remaining performance part TUs.
· Option 2 (Huawei): Not define any additional PDSCH demodulation requirements other than those agreed in last RAN4 meeting (moderator: RAN4#102-e) in Rel-17 for RedCap
· Recommended WF
· Collect inputs considering the updated work plain in R4-2209056. 
Agreements in GTW (2022-05-10)
· Agreement: Option 2 agreed. 

Sub-topic 2-2 SDR requirements
Issue 2-2-1: Test setup for SDR requirements
· Proposals (Huawei)
· Reuse the existing test procedure and test setup with removal unfeasible test parameters from Rel-15 SDR test.
· For FR1, define SDR requirements with configuration 1T1R for UE supporting 1 layer and 2T2R for UE supporting 2 layers. For FR2, define SDR requirements for 2 layers only with configuration 2T2R.
· Recommended WF
· Agree with the proposals. 

Sub-topic 2-3 PDCCH demodulation requirements
Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
Background (WF: R4-2207206 agreed in RAN4#102-e):
Option 1: Specify PDCCH demodulation requirements with AL4 and AL8.
Option 2: Specify PDCCH demodulation requirements with AL4 or AL8.
· Proposals
· Option 1 (Apple): AL4
· Option 1a (Ericsson): AL4 with the assumption PDCCH AL8 performance can be guaranteed during the PDSCH demodulation tests.
· Option 2 (Ericsson, Huawei): AL4 and AL8
· Option 3 (Nokia): AL4/8/16 for FR1, AL4/8 for FR2
· Recommended WF
· Moderator suggests not to discuss AL16 option again according to the agreements in RAN4#102-e. 
· Collect inputs. 

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
Observation: It is possible to configure CORESET 1 symbol duration for TDD in 20MHz channel bandwidth.
· Proposal (MediaTek, Ericsson)
· Set CORESET duration to 1 for FR1 TDD PDCCH demodulation requirements.
· Recommended WF
· Agree with the proposal

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
Observation: REG bundle size 6 cannot be configured for with interleaver size 3 if RB size is set to 48RB
· Proposal (Ericsson)
· Set REG bundle size to 2 for FR1 TDD PDCCH demodulation requirements.
· Recommended WF
· Agree with the proposal

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

	XXX
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not

Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)

Issue 2-1-3: Additional PDSCH demodulation requirements

Issue 2-2-1: Test setup for SDR requirements

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)

Others:


	Ericsson
	Issue 2-1-3: Additional PDSCH demodulation requirements
We slight prefer Option 2, considering the total RAN4 workload. 

Issue 2-2-1: Test setup for SDR requirements
Support the recommended WF. 

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
We prefer Option 2. But we are also ok with Option 1 (option 1a), as AL8 performance could be implicitly ensured through PDSCH demodulation tests.  

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
Support the recommended WF. 

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
Support the recommended WF. 


	Huawei
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
We support option 1. 256QAM is an important feature which could increase throughput and spectrum efficiency especially for high SNR. Hence we think it is necessary to define the requirements

Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
We proposed to reuse MCS 24 from Rel-15. But considering companies’ concern that the SNR is too high for 1RX, we can compromise to option 2. MCS20.

Issue 2-1-3: Additional PDSCH demodulation requirements
We support option 2. Considering this is first release of RedCap and workload for RAN4, we propose to focus on basic requirements.

Issue 2-2-1: Test setup for SDR requirements
Support the recommended WF. 

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
Both Option 1 and Option 2 are fine for us. 
We don’t have strong views if the total number of test cases is not increased. 

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
Support the recommended WF.

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
Support the recommended WF

	Nokia
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
We support option 2.
Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
We support the recommended WF. No strong view on the preferred MCS (if agreed).
Issue 2-1-3: Additional PDSCH demodulation requirements
We can compromise to option 2 (Huawei). 
Issue 2-2-1: Test setup for SDR requirements
We support the recommended WF. One aspect to be clarified is the support of SDR test for HD-FDD UE in FR1, depending on issue 1-2-1, i.e. whether there is a common requirement for FD-FDD and HD-FDD, or separate SDR requirements.
Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
We support option 3. As mentioned in R4-2209708, we see AL16 as important to be included, as it better covers cell-edge scenario. Also, RLM performance is specified based on AL16. Otherwise, option 2 is preferred over option 1.
Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
We support the recommended WF.
Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
We support the recommended WF.

	Apple
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
We support option 2 to only define requirements with mandatory features at this point. We could possibly re-use the existing requirement for 2RX RedCap UE with 256QAM if needed . With 1RX the operating SNR would be much higher for 256QAM, we don’t see a suitable use case for 1RX with 256QAM

Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
TBD based on consensus on Issue 2-1-1 and simulation results and feasible operating SNR. 

Issue 2-1-3: Additional PDSCH demodulation requirements
We support option 2. Also in our understanding 256QAM is also optional feature and should be treated the same as other optional features. 

Issue 2-2-1: Test setup for SDR requirements
We are fine with the proposal.

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
Based on simulation results we propose AL8 for FDD and AL4 for TDD in FR1 for both 2RX and 1RX. For FR2, either AL4 or AL8 is fine with us.
RLM requirements are specified based on separate evaluation and don’t depend on demod requirements defined in our understanding. 

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
We are fine with the proposal.

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
We are fine with the proposal.

Others:


	MediaTek
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
Although 256QAM is an optional feature, we think it is important to verify higher throughput for RedCap UE. Therefore, we support Option 1 to specify 256QAM demodulation requirements.

Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
We prefer to use MCS20 and we are OK to determine MCS in the second round.

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
According to the results from companies, the SNR requirements for FDD, AL4 is from 12.28 to 14.6 dB, which is very high. We are not sure whether it is suitable to define PDCCH requirements with such configuration. Therefore, we propose to define only AL8 for FDD. For TDD, we are OK to define requirements with AL4. 

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
Support the recommended WF.

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
Support the recommended WF.

	Qualcomm
	Issue 2-1-1: Define 256QAM demodulation requirements (for FR1 only) or not
We support Option 1. This will allow us to achieve higher throughput for redcap UE with 1 Rx.

Issue 2-1-2: MCS for 256QAM demodulation requirements for 1Rx UE (if agreed)
Option 2. MCS20 seems to be a reasonable choice for 256QAM.

Issue 2-2-1: Test setup for SDR requirements
We are fine with the recommended WF.

Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
We support Option 2, i.e., specify PDCCH demodulation requirements with both AL4 and AL8. We are okay to exclude any test with very high SNR requirement since defining PDCCH requirement at such a high SNR would run the risk of missing PDSCH as this SNR falls within the PDSCH operating regime.

Issue 2-3-2: Test setup for PDCCH FR1 TDD 30kHz (symbol duration)
We support the recommended WF.

Issue 2-3-3: Test setup for PDCCH FR1 TDD 30kHz (REG bundle size)
We support the recommended WF.



CRs/TPs comments collection
Not applicable
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 2-1-1/2-1-2:  256QAM demodulation requirements (for FR1 only)
	Agreements in GTW (2022-05-10)
· Agreement: 
Introduce 256QAM requirement for 2Rx
FFS whether introduce requirement for 1Rx
Candidate options:
· Option 1: Define 256QAM demodulation requirements for 1Rx in FR1
· Option 1a: MCS20
· Option 1b: Same MCS as 2Rx test case, that is, MCS24
· Option 2: Not to define 256QAM demodulation requirements for 1Rx in FR1
Recommendation for 2nd round: 
Continue the discussion

	Issue 2-1-3: Additional PDSCH demodulation requirements
	Candidate options:
· Option 1: Focus on definition of minimum set of requirements, discussed in Topic #2, to verify the mandatory features. RAN4 to potentially discuss other requirements once mandatory requirements are stable and pending remaining performance part TUs.
· Option 2: Not define any additional PDSCH demodulation requirements other than those agreed in last RAN4 meeting (moderator: RAN4#102-e) in Rel-17 for RedCap
Agreements in GTW (2022-05-10)
· Agreement: Option 2 agreed. 
Recommendation for 2nd round: 
No discussion

	Issue 2-2-1: Test setup for SDR requirements
	Agreements
· Reuse the existing test procedure and test setup with removal unfeasible test parameters from Rel-15 SDR test.
· For FR1, define SDR requirements with configuration 1T1R for UE supporting 1 layer and 2T2R for UE supporting 2 layers. For FR2, define SDR requirements for 2 layers only with configuration 2T2R.

Recommendation for 2nd round
No discussion

	Issue 2-3-1: Aggregation level(s) for PDCCH demodulation requirements
	Candidate options:
· Option 1 (Ericsson, Huawei): AL4 for all the scenarios
· Ericsson: AL8 is used for PDSCH test
· Option 2 (Ericsson, Huawei, Nokia, Qualcomm): AL4 and AL8
· Qualcomm: OK to exclude any test with very high SNR requirement
· Option 3 (Nokia): AL4/8/16 for FR1, AL4/8 for FR2
· Option 4 (Apple, MediaTek): AL8 for FR1 FDD, AL4 for FR1 TDD, AL4 for FR2 TDD
· MediaTek: Required SNR for AL4 is verify high for FDD case.
Tentative agreements:
Some companies have concern for the required SNR level for FR1 FDD AL4 test case.
	Duplex CBW/SCS
	Antenna configuration
	Aggregation level
	Channel model
	 Average

	FDD 10MHz/15kHz
	1x1
	AL4
	TDLA30-10
	13.3

	 
	2x1 Low
	AL8
	TDLA30-10
	3.1

	TDD 20MHz/30kHz 
	1x1
	AL4
	TDLC300-100
	6.1

	 
	2x1 Low
	AL8
	TDLC300-100
	0.8

	 
	1x2 Low
	AL4
	TDLC300-100
	1.0

	 
	2x2 Low
	AL8
	TDLC300-100
	-2.2



Reviewing the latest simulation summary, the moderator proposes the following tentative way forward as a compromise.
· 1Rx: 
· Define AL8 test for FR1 FDD
· Define AL4 test for FR1 TDD
· 2Rx: 
· Define AL4 and AL8 tests for all the scenarios
Recommendation for 2nd round:
Check if the tentative agreement proposed by the moderator is accepted.

	Issue 2-3-2/2-3-3: Test setup for PDCCH FR1 TDD 30kHz
	Agreements:
· Set CORESET duration to 1 for FR1 TDD PDCCH demodulation requirements
· Set REG bundle size to 2 for FR1 TDD PDCCH demodulation requirements
Recommendation for 2nd round:
No discussion




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: CSI reporting requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
See 1.1
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 3-1 CQI reporting requirements in static condition
Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
· Proposals
· Option 1 (Apple): 2/3dB and 14/15dB
· Option 2 (Ericsson, MediaTek, Huawei): 8/9dB and 14/15dB
· Recommended WF
· Set at least 14/15dB for the upper SNR test point. 
· Collect inputs for the lower SNR test point. 

Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
· Proposals
· Option 1 (Apple): 0/1dB and 12/13dB 
· Option 2 (Ericsson, Huawei): 5/6dB and 11/12dB 
· Option 3 (MediaTek): 8/9dB and 14/15dB
· Recommended WF
· Collect inputs 

Issue 3-1-3: Test setup for CQI reporting test in static condition 
· Proposals (Huawei)
· Define the codebookSubsetRestriction for 2T1R to avoid the equivalent channel matrix is 0. 
· Set codebookSubsetRestriction to 000001 if H = [1 1] is used.
· Recommended WF
· Agree with the proposals

Sub-topic 3-2 CQI reporting requirements in fading condition
Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
· Proposals
· Option 1 (Apple): 4/5dB and 12/13dB
· Option 2 (Ericsson, MediaTek): 6/7dB and 12/13dB
· Option 3 (Huawei): 3/4dB and 9/10dB
· Recommended WF
· Collect inputs to narrow down the SNR test point candidates.

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
· Proposals
· Option 1 (Apple): 7/8dB and 15/16dB (3dB higher than 2RX requirements)
· Option 2 (Ericsson, MediaTek): 9/10dB and 15/16dB 
· Option 3 (Huawei): 7/8dB and 13/14dB
· Recommended WF
· Collect inputs to narrow down the SNR test point candidates.

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
· Proposals (Apple, Ericsson, Huawei)
· Reuse the same test metrics and pass/fail criteria as existing WB CQI reporting tests in fading channel for RedCap UE
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
· Set α=20%, γ=1.05
· Recommended WF
· Agree with the proposals

Sub-topic 3-3 PMI reporting requirements

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
· Proposals (Apple, Ericsson, MediaTek): 
· Reuse the same test metrics and pass/fail criteria as existing PMI reporting tests for RedCap UE 
· The minimum requirements are specified in terms of the ratio γ=tue/trnd, where tue is 90% of the maximum throughput observed at SNRUE using the precoders configured according to UE reports, and trnd is the throughput measures at SNRUE with random precoding. 
· Set γ=1.3
· Recommended WF
· Agree with the proposals

Sub-topic 3-4 RI reporting requirements for 2Rx UE
Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
· Proposals
· Option 1 (Nokia): Define RI reporting requirements
· Option 2 (Apple, Ericsson, Huawei): Not define RI reporting requirements
· Recommended WF
· Moderator would like to ask whether option 2.

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)

Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)

Issue 3-1-3: Test setup for CQI reporting test in static condition

Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)

Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs

Others:


	Ericsson
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
Option 2. We have a bit concern to set SNR=2/3dB because the variance of reported CQI index becomes large due to the low SNR. 
OK to set SNR=14/15dB for the upper SNR test points.

Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
Option 2, which is 3dB lower than 2Rx case because it is 1Rx test reports CQI index with rank 1 although 2Rx test reports CQI index with rank 2. 
To make the discussion simple, alternatively, we propose to set SNR test points X dB lower than 2Rx case, where X = [3]. 
 
Issue 3-1-3: Test setup for CQI reporting test in static condition
Support the recommended WF.

Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
Based on the companies proposal, we propose to set:
· Lower SNR test points: 4/5dB (middle of options 1, 2, and 3)
· Higher SNR test points: 12/13dB (proposed in option 1 and 2)

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
To make the discussion simple, we propose to set SNR test points 3 dB higher than 2Rx case. 

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
Support the recommended WF. 

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
Support the recommended WF. 

Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
We are ok with option 2. 
We also understand the motivation of option 1 that it is important to verify RedCap 2Rx UE reports RI=2. CSI reporting functionality requires to reports the recommended MIMO rank, but gNB can still schedule PDSCH with rank 2 even if RedCap UE reports RI=1 if it is capable of maxNumberMIMO-LayersPDSCH > 1. 
And RAN4 has already agreed to define PDSCH demodulation requirements with rank 2 (64QAM 0.5 Rank 2 and SDR tests).
We think it is possible to ensure the RedCap UE receiver performance with rank 2 even if we don’t define RI reporting tests. 


	Huawei
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
Prefer Option 2.  
From our simulation results, SNR proposed in both options make sense, but SNR=2/3dB is related to QPSK, we prefer to choose 8/9 dB related to 16QAM, which is aligned with Rel-15 test.
Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
As per our analysis in our contribution, with linear MIMO detection processing, the post SNR for 2T1R with rank 1 is 3dB lower than 2T2T with rank 2. Hence, we support to set SNR for 1RX UE is 3dB lower than that for 2RX.

Issue 3-1-3: Test setup for CQI reporting test in static condition
Support the recommended WF.

Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
OK with Ericsson’s suggestion:
· Lower SNR test points: 4/5dB (middle of options 1, 2, and 3)
· Higher SNR test points: 12/13dB (proposed in option 1 and 2

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
OK with Ericsson’s suggestion to make discussions simple:
· Lower SNR test points: 7/8dB (middle of options 1, 2, and 3)
· Higher SNR test points: 15/16dB (proposed in option 1 and 2)

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
Support the recommended WF. 

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
Support the recommended WF. 

Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
Support option 2. 
It is not necessary to define RI test since it is only limited to be applicable for 2RX UE. We agree with Ericsson that performance with rank 2 has been verified in SDR test and CQI test and no need to be verified again in RI test to keep balance of number of test cases for 1Rx and 2Rx UE.


	Nokia
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
We support option 2.
Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
We support option 2 and Ericsson’s proposal based on offset [3] dB vs. test points for 2 Rx.
Issue 3-1-3: Test setup for CQI reporting test in static condition
We support the recommended WF.
Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
We support option 2.
Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
We support option 2.
Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
We support the recommended WF.
Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
We support the recommended WF.
Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
We support option 1. As pointed out in R4-2209710, RI is still part of Redcap UE mandatory capabilities, hence RI reporting needs to be tested. We potentially see a strong negative TPUT performance impact if no requirements for RI reporting are specified, or rather such functionality is not implemented to increase spectral efficiency. Thus, RI reporting requirements for 2 Rx need to be specified. 

	Apple
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
We are fine with option 2 based on majority view.

Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
Based on our results and using lower SNR point corresponding to 16QAM for 2RX, we propose 6/7dB for lower SNR and 11/12 dB for higher SNR. We don’t think we can lower SNR by 3dB for 1RX compared to 2RX. 

Issue 3-1-3: Test setup for CQI reporting test in static condition
We are fine with the proposal.

Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
Either option 1 or option 2 is fine with us. We are fine with Ericson’s proposal above. 

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
Either option 1 or option 2 is fine with us. We are fine with Ericson’s proposal above. 

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
We support the proposals and recommended WF. 

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
We support the proposals and recommended WF. 

Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
We support option 2 to not introduce RI requirements for RedCap UE. As raised by Ericsson and Huawei, the performance with rank 2 would also be verified with other CQI and demod/ SDR requirements.  
Others:


	Qualcomm
	Issue 3-1-1: Test points for CQI reporting test in static condition for 2Rx (FR1 FDD and TDD)
For initial result, we support Option 2. 

Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx (FR1 FDD and TDD)
For initial result, we support Option 2.

Issue 3-1-3: Test setup for CQI reporting test in static condition
We support the recommended WF.

Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx (FR1 FDD and TDD)
For initial result, we support Option 2. 

Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx (FR1 FDD and TDD)
For initial result, we support Option 2. 

Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE (both FDD and TDD)
We support the recommended WF.

Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE (both FDD and TDD)
We support the recommended WF.

Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
We support Option 2.

Others:




CRs/TPs comments collection
Not applicable
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 3-1-1: Test points for CQI reporting test in static condition for 2Rx
	Candidate options:
· Lower SNR test points
· Option 1 (Ericsson, Huawei, Nokia, Apple, Qualcomm): 8/9dB
· Higher SNR test points
· Option 1 (Ericsson, Huawei, Nokia, Apple, Qualcomm) 14/15dB
Tentative agreements:
Set SNR=8/9dB for the lower test point. 
Set SNR=14/15dB for the higher test point. 
Recommendation for 2nd round:
Check the tentative agreement is accepted.

	Issue 3-1-2: Test points for CQI reporting test in static condition for 1Rx
	Candidate options:
SNR test points X dB lower than 2Rx case
· Lower SNR test points:
· Option 1 (Ericsson, Huawei, Nokia, Qualcomm): X = 3dB 
· Option 2 (Apple): X = 2dB
· Higher SNR test points
· Option 1 (Ericsson, Huawei, Nokia, Apple, Qualcomm): X = 3dB
Tentative agreements:
SNR test points X dB lower than 2Rx test case
· For Lower SNR test point
· Option 1: X = 3dB
· Option 2: X = 2dB
· For Higher SNR test points
· X = 3dB

Recommendation for 2nd round:
Discuss X = 2 or 3 for lower SNR test points. 
Encourage companies to check with the simulation results considering SNR=8/9dB for 2Rx case (rank 2)

	Issue 3-1-3: Test setup for CQI reporting test in static condition
	Agreements:
· Define the codebookSubsetRestriction for 2T1R to avoid the equivalent channel matrix is 0. 
· Set codebookSubsetRestriction to 000001 if H = [1 1] is used.
Recommendation for 2nd round:
No discussion

	Issue 3-2-1: Test points for CQI reporting test in fading condition for 2Rx
	Candidate options:
· Lower SNR test points
· Option 1 (Ericsson, Huawei, Apple): 4/5dB
· Option 2 (Nokia, Qualcomm): 6/7dB
· Higher SNR test points
· Option 1 (Ericsson, Huawei, Nokia, Apple, Qualcomm): 12/13dB

Tentative agreements:
Lower SNR test points
· Option 1: SNR=4/5dB
· Option 2: SNR=6/7dB
Higher SNR test points: 
· SNR=12/13dB
Recommendation for 2nd round:
Continue the discussion for lower SNR test points. One compromise could be SNR=5/6dB, these SNR test points include both the options.

	Issue 3-2-2: Test points for CQI reporting test in fading condition for 1Rx
	Candidate options:
· Option 1 (Ericsson, Huawei, Nokia, Apple, Qualcomm?): Set SNR test points 3 dB higher than 2Rx case.
Tentative agreements:
· Set SNR test points 3 dB higher than 2Rx case.
Recommendation for 2nd round:
Check if the tentative agreement is accepted. 

	Issue 3-2-3: Test metric and pass/fail criteria for CQI reporting test in fading condition for 1Rx/2Rx UE
	Agreements:
Reuse the same test metrics and pass/fail criteria as existing WB CQI reporting tests in fading channel for RedCap UE
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
· Set α=20%, γ=1.05

Recommendation for 2nd round:
No discussion

	Issue 3-3-1: Test metric and pass/fail criteria for PMI reporting test for 1Rx/2Rx UE
	Agreements:
· Reuse the same test metrics and pass/fail criteria as existing PMI reporting tests for RedCap UE 
· The minimum requirements are specified in terms of the ratio γ=tue/trnd, where tue is 90% of the maximum throughput observed at SNRUE using the precoders configured according to UE reports, and trnd is the throughput measures at SNRUE with random precoding. 
· Set γ=1.3
Recommendation for 2nd round:
No discussion

	Issue 3-4-1: Whether to define RI reporting requirements for RedCap 2Rx UEs
	Candidate options from GTW (2022-05-10):
· Option 1 (Nokia, CMCC): Define RI reporting requirements
· Need to ensure the performance for RI reporting. SDR and demodulation requirements cannot verify RI reporting performance because the rank is fixed during the tests.
· RI reporting is not optional feature. 
· Option 2 (Apple, Ericsson, Huawei, MediaTek): Not define RI reporting requirements
· CSI reporting from UE is the recommended value. Network can still schedule rank 2 even if UE report rank 1. RAN4 has already agreed to define demodulation and SDR requirements covering rank 2, which can guarantee rank 2 performance. 
Tentative agreements:
· Option 1: Define RI reporting requirements
· Option 2: Not define RI reporting requirements

Moderator: If the RI test is introduced, we need the following changes.
· CQI table from Table 2 to Table for FR1 FDD/TDD tests
· Channel bandwidth from 40MHz to 20MHz for FR1 TDD test
Recommendation for 2nd round:
Continue the discussion considering the comments during GTW. 





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
[bookmark: _Hlk102044264]New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RedCap UE demodulation and CQI reporting requirements
	Ericsson
	Capture the agreements and update the simulation assumption.



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2209056
	
	Update of work plan for RedCap demodulation performance part
	Ericsson
	Revised
	Capture the draft CR work split plan

	R4-2209057
	
	draft big CR: Introduction of UE demodulation and CSI reporting requirements for RedCap
	Ericsson
	Postponed
	



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 
[bookmark: _Hlk102044277]
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Apple
	Manasa Raghavan
	manasa.raghavan@apple.com

	MediaTek
	Licheng Lin
	licheng.lin@mediatek.com

	Huawei, HiSilicon
	Ke Li
	like54@hisilicon.com

	Nokia
	Juergen Hofmann
	juergen.hofmann@nokia.com

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
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)
