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Topic #1: General Scope of the Demodulation Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211868
	Apple
	General
Proposal #1: Use Max Doppler frequency as 200Hz for TDL-A channel. 
Proposal #2: Do not introduce requirements with 960KHz SCS.
Observation #1: Only 400MHz CBW is mandatory for 480Khz.
Observation #2: Maximum testable SNR is very limited at higher CBW for FR2-2. 
Proposal #3: Do not define requirements with 1600MHz for 480KHz SCS. 
PDSCH Demod
Proposal #4: HARQ-ACK codebook and HARQ bundling can be left to RAN5 specification and need not be discussed in RAN4. 
Proposal #5: Do not define requirement at 30% max throughput. 
Proposal #6: Use CPE only compensation when PN is enabled for FR2-2. 
Proposal #7: Do not define requirements with rank 2 for FR2-2.
Proposal #8: Do not define requirements with 64QAM for FR2-2.
Proposal #9: For PDSCH demod requirements in FR2-2 we propose to introduce requirements for QPSK, 16QAM with rank 1 for 120KHz SCS/100MHz; QPSK for 480KHz SCS/400MHz.


	R4-2211869
	Apple
	Proposal #1: Define requirements for PDCCH demod with 480KHz SCS with multi-slot PDCCH monitoring – 1 slot every 4 slots. 
Proposal #2: Define PDCCH demod requirements for initial set of testcases agreed for FR2-2.

	R4-2211870
	Apple
	Proposal #1: Define CQI reporting requirement with 120KHz SCS/ 100MHz CBW for FR2-2.
Proposal #2: Limit CQI requirements in FR2-2 to SNR ranges corresponding to QPSK and 16QAM. 

	R4-2212106
	Nokia, Nokia Shanghai Bell
	Observation 1: 32 HARQ processes are required for the agreed TDD pattern (29D3S8U, S1=10D:4G:0U, S2=0D:12G:2U, S3=0D:0G:14U) when using 960kHz SCS
Proposal 1: RAN4 to define requirements with 32 DL HARQ processes if 960kHz SCS is agreed.

Whether to define requirements with 16 DL HARQ processes
Observation 2: 16 HARQ process requirements are already agreed to be defined for 480kHz SCS, hence same should apply to 960kHz SCS.
Observation 3: Requirements for 16 HARQ processes should be defined even if agreed to define requirements for 32HARQ processes as 32 HARQ is optional capability.
Proposal 2: RAN4 to define requirements with 16 DL HARQ processes for 960kHz SCS if requirements for 960kHz SCS are agreed to be defined.

HARQ-ACK Codebook
Proposal 3: RAN4 to leave the decision of HARQ-ACK Codebook to RAN5.

HARQ Bundling for multi-PDSCH scheduling
Observation 4: If RAN5 is to specify the multi-PDSCH scheduling, it is important, RAN4 ensures that all options are covered in the test cases. This is specifically important for the 32 HARQ case as 32 HARQ is a new capability.
Proposal 4: RAN5 to specify the multi-PDSCH scheduling and RAN4 to take care that the chosen configuration do not lead to issues in RAN5 test cases with respect to HARQ bundling.

Whether to define requirements at 30% of peak throughput
Observation 5: The 30% peak throughput test is related to verifying HARQ soft combining.
Observation 6: Existing requirements are only for FR2-1 and will not apply for FR2-2
Proposal 5: RAN4 to define requirements at 30% of peak throughput

Whether to define Rank1 requirements with FD-OCC disabled
Observation 7: As we have not been able to find specific optional capability definition for the feature “FD-OCC-Disabled”, we assume it is mandatory.
Proposal 6: Since no information to our knowledge is provided to show the feature “FD-OCC-Disabled” as optional, we support to define requirements with FD-OCC disabled.

Whether to define requirements with Rank2
Observation 8: UE declaring support for FR2-2 only will never be tested for Rank 2 if no requirements are defined.
Proposal 7: RAN4 to define requirements for rank 2.

MCS for 64QAM
Observation 9: Observation 9: RAN4 should not limit requirement definition based on current capability of legacy TEs, which are not developed for 71 GHz, hence we do not see a reason to exclude 64QAM for 480kHz and 960kHz.
Observation 10: MCS22 seems to be a valid choice for SCS 120kHz, and MCS20 for 480 kHz and 960 kHz SCS.
Proposal 8: We propose the following MCS to be used:
- MCS 22 for 120 kHz SCS
- MCS 20 for 480kHz and 960kHz SCS

Phase Noise Compensation
Observation 11: Only a baseline set of test cases have been agreed. It is not yet agreed if requirements for larger MCS and CBW will be defined.
Proposal 9: CPE or CPE+ICI decision shall depend on the simulation results for the test cases. 
Proposal 10: Adopt CPE+ICI at least in the following test cases
- 120 kHz SCS + 100 MHz + MCS>17
- 120 kHz SCS + 400 MHz + MCS>13
- 480 kHz SCS + 800 MHz + MCS>13
- 480 kHz SCS + 1600 MHz + MCS>13
- Adopt CPE only otherwise

Test Cases
Observation 12: We see it possible portable device will prefer to support 960kHz SCS instead of 480kHz SCS, to avoid the complexity of implementing ICI.
Observation 13: Even if it is currently debatable whether all scenarios of 960kHz are testable with legacy TE equipment, it is useful for RAN4 to have good requirement coverage for 960kHz SCS to anticipate the new Tes developed for FR2-2 and to inform operators about expected minimum performance in deployment.
RAN4 to include requirements for 960kHz SCS in the test cases.

	R4-2212108
	Nokia, Nokia Shanghai Bell
	PDCCH Performance Requirements
Whether to define requirements for multi-slot PDCCH monitoring
Observation 1: Multi-slot PDCCH monitoring is a mandatory feature for 480kHz/960kHz SCS, hence requirements should be defined for the feature
We see implicitly testing multi-PDCCH monitoring in the PDSCH requirements as a viable way, however directly defining requirements would be preferred.
Proposal 1: Define direct requirements for multi-slot PDCCH monitoring.

Test Cases
Cover following for 120kHz/100MHz. Align propagation condition with PDSCH.

Cover following for 480kHz/400MHz and 960kHz/400MHz. Align propagation condition with PDSCH.
PBCH Performance Requirements
SSB index assumption
SSB index detection is used for RRM measurements, so in our understanding it is important to have requirements with “not known SSB index”.
Defining requirements with both cases would be preferred.
Define requirement for both known and not known SSB index. 

	R4-2212111
	Nokia, Nokia Shanghai Bell
	CBW/SCS Combination
CSI Requirements should include at least one of the new SCS optional capabilities. When UE supports higher SCS it is mandatory to support 400MHz CBW, hence it makes sense to include 400MHz CBW/480kHz SCS.
RAN4 to define CSI requirements for CBW/SCS combinations 100MHz/120kHz and 400MHz/480kHz

SNR value
RAN4 should not limit requirement definition based on current capability of TE which are not developed for 71GHz.
RAN4 to define SNR values including 64 QAM

	R4-2212570
	Ericsson
	Observation 1: Is it worth that the endorsed Proposal 4 in [2] states that: “For 64QAM scenarios (both Demod and CSI), consider fading backoff margin of 11.08 dB (replacing the current working assumption of 17.71 dB) corresponding to the 1e-3 faded signal clipping probability”. This has led to the SNRs increase in FR2-1. We expect same behavior in FR2-2 by considering a fading backoff margin of 11.08 dB instead of 17.7 dB.

Observation 2: We consider the reference SNRs as indicated in Table 7.2.3-4, and we trust that the companies and TE vendors will spend the needed efforts to review the reference SNRs whose may allow for higher MCS for 120 KHz/100 MHz, 480 KHz/400 MHz, and possibly 120 KHz/400 MHz and 480 KHz/800 MHz. 

Proposal 1: RAN4 defines the PDSCH demodulation requirements with:  
•	FR2-2 TDD: SCS = 120 kHz with min CBW = 100 MHz (66 RBs), and possibly [Max CBW = 400 MHz] 
FR2-2 TDD: SCS = 480 kHz with min CBW = 400 MHz (66 RBs), and possibly [CBW = 800 MHz]

Observation 3: Using SCS 960 KHz, we increase max CBW by 25 % (from 1600 MHz to 2000 MHz), while the CP is halved (looses 50% of its duration).

Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:
•	Number of receive antennas: 2Rx
•	Modulation order: Up to 64QAM
•	Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Observation 4: In Rel-17, NR operation in FR2-2 will only support Rel-15 patterns for CP-OFDM.

Proposal 3: Define PDSCH requirements using both PN models in TR 38.808, where PN is considered at the UE only. 
  
Observation 5: When applying TR 38.808 Set 1, we set the design margin as 0 dB at the BS and 5 dB at the UE.

Proposal 4: Using Rel-15 PTRS patterns, define PDSCH requirements when PN with CPE compensation only when allocating a low PRB number (66 or below).

Proposal 5: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
Observation 6: The proposed TDD UL/DL pattern for test (FR2.120-1) is given by DDDSU, S: 10D:2G:2U.

Observation 7: For SCS 480 KHz, we defined a TDD UL-DL pattern in [2], given by 14D2S4U, S1 = 12D:2G:0U, S2 = 0D:6G:8U.

Proposal 6: Define PDSCH demodulation requirements for UE at 30% of the peak throughput using the following test setup.
Proposal 7: Define PDSCH performance requirements for multi-PDSCH scheduling, where
•	120 KHz SCS: Single-TB scheduling
•	480 KHz SCS: 4-TB scheduling

Observation 8: Do not specify HARQ bundling for multi-PDSCH scheduling and leave it to RAN5.

Proposal 8: For HARQ processes in FR2-2:
•	Do not define requirements with 32 DL HARQ processes for both 120 KHz SCS and 480 KHz SCS.
Define requirements with 16 DL HARQ processes for 480 KHz SCS.

	R4-2212572
	Ericsson
	Observation 1: TDD UL-DL pattern should be defined for tests.

Observation 2: While RAN1 defined multi-slot PDCCH monitoring for 480 KHz SCS, we do not believe that it is necessary here since it could be implicitly tested with PDSCH.

Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.
Proposal 2: Define PBCH demodulation requirements with the following test setup

	R4-2212574
	Ericsson
	Proposal 1: Define SDR test for UE in FR2-2 considering 2Rx UE considering the following parameters

where the following numerologies have been considered (under PN effects):
120 KHz/100 MHz (66 RBs), 120 KHz/400 MHz (264 RBs), 480 KHz/400 MHz (66 RBs), and 480 KHz/800 MHz (124 RBs).

Proposal 2: Define SDR requirements for following scenarios:
o	SA FR2-2
o	FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
o	FR1 (CA or single CC) DC with FR2-2 (CA or single CC)

	R4-2212576
	Ericsson
	Proposal 1: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM), see Appendix A.1, by reusing the existing test setup and metrics for SCS 120 KHz. 
•	Consider 120 KHz/100 MHz (66 RBs) and use PN with CPE compensation only.

Proposal 2: For SCS 480 KHz in static conditions, define CSI reporting by considering 
	Consider 480 KHz/400 MHz (66 RBs) and use PN with CPE compensation only.
	Periodicity/offset = 32/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
	Keep same CQI delay as 120 KHz SCS, i.e., 8.375 ms.  

	R4-2213805
	Huawei,HiSilicon
	Observation 1: RF part only defined CA scenarios with CA_n41-n263, CA_n77-n263 and CA_n79-n263 but not defined DC scenarios for FR1+FR2-2 
Proposal 1: RAN4 to consider following scenarios for FR2-2 requirements definition:
	Single carrier
	FR1+FR2-2 CA scenarios
Proposal 2: Configure following parameters for FR1 Pcell:
	TDD
	30kHz SCS with 7D1S2U
	All HARQ feedback should be transmitted on UL slot of FR1 carrier 
Observation 2: Extra simplification work will be needed if TDL-A20 is agreed.
Proposal 3: Not consider TDL-A20.
Proposal 4: Only consider 200Hz doppler spread.
Proposal 5: Not consider 960kHz and 1600MHz CBW for 480kHz SCS.
Proposal 6: For PDSCH requirements definition with 64QAM, RAN 4 to select max MCS to satisfy that performance degradation due to phase noise is less than 1dB. I.e. MCS 17
Observation 3, we have following observation for testability.
	For 120 kHz SCS, the target SNR related to MCS17 is larger than maximum DL testable SNR.
	For 480 kHz SCS, the target SNR related to MCS 13 and MCS 17 are larger than maximum DL testable SNR
Proposal 7: Consider following options to make test cases testable:
	Option 1 (1st priority): Define requirements with full bandwidth allocation. I.e. (66RBs for both 120kHz/100MHz and 480kHz/400MHz). Define the test setup as following: The number of allocated RB should be the maximum number of RB related to maximum testable SNRBB declared by TE vendor and the tested RB should be put on centre of the tested carrier
	Option 2 (2nd priority): Define requirements with partial bandwidth allocation. Take following configurations as an example:
	120kHz/100MHz: MCS 4 and 13: Configure 66 RBs 
	120kHz/100MHz: MCS 17:  Configure 33 RBs
	480kHz/400MHz: MCS4: Configure 66RBs 
	480kHz/400MHz: MCS13 rank 1: Configure 16RBs 
	Option 3: (3rd priority): Define requirements and test setup with full bandwidth allocation, not consider testability like PBCH requirements definition.
Proposal 8: Not to define requirements at 30% of peak throughput 
Proposal 9: Not define rank 1 requirements with FD-OCC disabled
Proposal 10: Define the requirements with rank 2+TDLD+MCS13
Observation 4: ICI compensation only bring 0.2dB performance gain under following condition:
	Phase noise model set2 only modelled in RX side
	MCS 22 
Proposal 11: Only consider CPE compensation.
Proposal 12: Use type 1 HARQ-ACK codebook and HARQ bundling 4 for 480 kHz SCS 
Proposal 13: Use cases in Table 2-2 for requirements definition.

	R4-2213807
	Huawei,HiSilicon
	Proposal 1: Implicitly test UE supporting 4-slots monitoring in PDCCH and PDSCH requirements
Proposal 2: Use Table 2-1 as final PDCCH test cases
Proposal 3: Define FR2-2 PBCH requirements for both known SSB index and unknown index.

	R4-2213809
	Huawei,HiSilicon
	Proposal 1: Define FR2-2 SDR requirements for following scenarios:
	SA FR2-2
	FR1 (CA or single CC) CA with FR2-2 single CC
Proposal 2: For FR1+FR2-2 CA scenario, all ACK/NACK should be transmitted separately on each CC
Proposal 3: Define FR2-2 SDR requirements for both rank 1 and rank 2.
Observation 1: 480kHz and 960kHz SCS are optional for UE and 120kHz is mandatory for UE 
Observation 2: 120 kHz SCS is more sensitive to ICI caused by phase noise which is related to minimum requirements.
Observation 3: Maximum DL testable SNR is quite low for 480kHz. I.e. <-20dB for 1600MHz and -0.6dB for 400MHz. SDR is untestable under such quite low SNR.
Proposal 4: Only consider 120kHz SCS for SDR test
Proposal 5: Only consider CPE compensation.
Observation 4: Due to the more phase noise impact, performance for cases with 400MHz CBW is worse than 100MHz CBW when MCS is larger than 20.
Proposal 6: Define separate MCS to SNR mapping tables for different CBWs
Proposal 7: Configure MCS24 for Scaling factor 1 for FR2-2 64QAM Rank 1.
Proposal 8: Configure MCS24 for Scaling factor 1 for FR2-2 64QAM Rank 2.
Proposal 9: Set MCS0 for minimum MCS for FR2-2 MCS to SNR mapping.

	R4-2213811
	Huawei,HiSilicon
	Observation 1: 120kHz SCS is more susceptible to ICI caused by phase noise.
Observation 2: 480kHz/400MHz means quite low testable SNR which means only CQI index related to QPSK can be tested.
Proposal 1: Only consider 120kHz/100MHz
Proposal 2: Select SNR=6/7 dB to verify CQI reporting related to 16QAM and -2/-1 dB to verify CQI reporting related to QPSK.

	R4-2213967
	Qualcomm Incorporated
	Proposal 1: Until there improvements are agreed to the TE on the achievable SNR for band n263, prioritize FR2-2 UE Demodulation requirements coverage for 120kHz and 100MHz (PDSCH, PDCCH, CQI, PMI, RI);
Proposal 2: Further study in the future whether to introduce SDR requirements for FR2-2 with 120kHz, if the achievable SNR for band n263 increases;
Proposal 3: RAN4 to consider a limited scope for FR2-2 UE Demodulation requirements with CBW=400MHz for 120 kHz and 480kHz, covering low MCS/SNR tests for PDSCH and PDCCH only;
Proposal 4: Further study in the future whether to introduce UE Demodulation requirements for 960kHz or CBW> 400MHz in FR2-2, if the achievable SNR for band n263 increases;
Proposal 5: For UE Demod requirements in FR2-2, focus only on Rank=1 and use Channel Model TDLD10-200 to reduce required SNR and increase the margin with maximum TE SNR;
Proposal 6: RAN4 to prioritize PDSCH requirements defined at 70% of the peak throughput only, and to keep requirements for 30% of peak throughput FFS;
Proposal 7: For UE Demod requirements in FR2-2, use the TDLD10 Delay Profile from Table 1 in this document;
Proposal 8: For the purposes of simulation alignment, RAN4 should assume CPE correction only for UE Phase Noise compensation;
Proposal 9: Support Option 4: Do not introduce new subsections for FR2-2 requirements. Requirement tables should specify whether they apply to FR2-1 or FR2-2, and the applicability of the requirements for operating bands should list the applicable tables separately;
Proposal 10: For the purposes of FR2-2 PDSCH Rank 1 Requirements, RAN4 should consider not consider FD-OCC disabled;
Proposal 11: For PBCH Demodulation in FR2-2, RAN4 should introduce only requirements with unknown SSB index;
Proposal 12: For FR2-2, only introduce CQI requirements for 120kHz with CBW=100MHz;
Proposal 13: Only define CQI requirements in the testable SNR regime not considering CQI for 64QAM reporting;
Proposal 14: For FR2-2, introduce CQI requirements for 120kHz/100MHz reusing where applicable the tests setup and metrics from the correspondent FR2-1 requirements;

	R4-2212105
	Nokia, Nokia Shanghai Bell
	Proposal 8: For UE Demodulation requirements update number of PRBs of 960kHz/2000 MHz to follow RF agreements, i.e., 148 PRBs.
Proposal 9: Do not introduce new subsections in the specification. Update legacy table headings to include FR1-1. Add new table with table heading FR2-2. Change applicability section (“Applicability of requirements for operating bands”) to only required testing of table with FR2-2 in FR2-2 bands.

	R4-2213804
	Huawei, HiSilicon
	Proposal 1: Use the same sub-clauses and separate tables for FR2-1 and FR2-2 UE requirements.
Proposal 2: Use Table 2.1 for TS 38.101-4 spec structure.

	R4-2212107
	Nokia, Nokia Shanghai Bell
	Simulation Results


	R4-2212109
	Nokia, Nokia Shanghai Bell
	Simulation Results

	R4-2212571
	Ericsson
	Simulation Results

	R4-2212573
	Ericsson
	Simulation Results

	R4-2212575
	Ericsson
	Simulation Results

	R4-2212577
	Ericsson
	Simulation Results

	R4-2213806
	Huawei,HiSilicon
	Simulation Results

	R4-2213808
	Huawei,HiSilicon
	Simulation Results

	R4-2213810
	Huawei,HiSilicon
	Simulation Results



Open issues summary
Sub-topic 1-1: General on FR2-2 Requirements
Issue 1-1-2: TDL Channel Model for FR2 UE Demodulation requirements
· Proposals
· Option 2: TDLD10, TDLA10; (Huawei, Nokia, Qualcomm);
· Option 2a: TDLA10 for QPSK, TDLD10 for the rest;
· Option 3: TDLD10, TDLA10, TDLA20; (previous WF, Ericsson, Apple)
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-2: TDL Channel Model for FR2 UE Demodulation requirements
We believe that both TDLA10/20 and TDLD10 channel models are applicable for low/moderate MCS (4, 9, and 13). However, for high MCS (17 onward), we can define requirements using TDLD10.
We opt for Option 3.

	Apple
	Issue 1-1-2: TDL Channel Model for FR2 UE Demodulation requirements
We are fine with option 3.

	Huawei
	Prefer Option 2

	Nokia, Nokia Shanghai Bell
	We support option 2

	Qualcomm
	We can compromise to option 2 but TDLA10 should be used only for QPSK. 
TDLA 10 for QPSK only, TDLD10 for other MCS:



Issue 1-1-3: Maximum Doppler Frequency for TDLA Channel Model
· Proposals
· Option 1: 200 Hz (Apple, Huawei, Qualcomm);
· Option 2: 650 Hz
· Option 3: 650 Hz for low MCS, 200Hz for the rest (Ericsson);
· Option 3a: 650Hz for MCS based on simulation results, 200Hz for the rest (Nokia);
· Option 3b: 650Hz for QPSK only, 200Hz for the rest (Qualcomm);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-3: Maximum Doppler Frequency for TDLA Channel Model 
Based on our simulation results, a max Doppler frequency of 650 Hz is possible (considering the test SNR Table) for low MCS (Up to 13), while only 200 Hz is applicable to reach higher MCS order.
We opt for Option 3.

	Apple
	Issue 1-1-3: Maximum Doppler Frequency for TDLA Channel Model 
We support option 1 due to low mobility scenarios for FR2-2. 

	Huawei
	Option 1

	Nokia, Nokia Shanghai Bell
	We prefer to have requirements for 650Hz for cases where possible.
We propose Option 3A: The decision on which MCS should be defined with 650Hz shall be based on aligned simulation results.

	Qualcomm
	Similarly to  issue 1-1-2, we can compromise to using 650Hz, but limited to QPSK cases only;



Issue 1-1-4: Whether to define UE Demodulation requirements for 960kHz SCS
· Proposals
· Option 1: Yes (Nokia);
· Option 1a: Define the following separate sets of requirements and agree on the capability rule below: 
· Set 1) for legacy TE capabilities (480kHz with not too large CBW, and 960 KHz with non-full FDRA).
· Set 2) for future 71GHz capable test equipment (480 and 960 kHz with larger CBW).
· Define capability rules to allow that one of the 2 sets of the requirements are passed depending on what test equipment is available.
· Option 2: No (Apple, Ericsson, Huawei, Qualcomm, Anritsu);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-4: Whether to define UE Demodulation requirements for 960kHz SCS 
We do not define requirement for SCS 960 KHz. We do believe that 480 KHz SCS is enough as an additional SCS for FR2-2. 
It is worth reminding that 960 KHz SCS will increase the max CBW by 25% (from 1600 MHz to 2000 MHz) while it will reduce the CP by 50% (with all related RF and RRM challenging issues).

	Anritsu
	Support option 2.
As also commented to topic summary 324 issue 1-2-2, since there is a note in TS38.101-2 clause 5.3.2 that SCS 480 kHz and 960 kHz are optional in Rel-17, we suppose the demodulation requirement shall also have the same note even if we decide to define the requirements for 480 kHz and 960 kHz.

	Apple
	Issue 1-1-4: Whether to define UE Demodulation requirements for 960kHz SCS 
Option 2. Both 480 and 960 are optional for FR2-2. We suggest to limit defining demod requirements to 480KHz SCS. The larger CBW will not be testable anyway. There are several open issues for 480KHz SCS and we don’t see the need to add to demod work load given the limed time. 

	Huawei
	Option 2

	Nokia, Nokia Shanghai Bell
	It is our view, that requirements shall be defined for all main capabilities in FR2-2. We see having requirements for both 480kHz and 960kHz as being equally important, as there might be UEs which only support one of them. Without full requirement coverage, UEs supporting only 960kHz SCS would not be tested when corresponding requirements are missing as they do not support 480kHz SCS.
Having 960kHz only chipsets make sense, as ICI can be avoided in this SCS without losing too much performance.
In addition, it is our understanding, that in the last RF GTW session (on August 17th, 2022) on test capabilities, it was agreed that the work could continue for BS Demod requirement definition, as it is feasible to build TEs even with 2GHZ CBW and 20dB SNR; given enough investment.
Hence we do not see any reason to limit the RAN4 UE Demod requirements based on capabilities for TEs that were not developed with 71GHz in mind.
Ultimately, we could propose the following as a compromise, with the goal of satisfying the concerns of testability of larger CBW and enabling RAN4 to define a more comprehensive set of requirements:
· Define one set of requirements, which match the currently available legacy TE capabilities (480kHz with not too large CBW, and 960 KHz with non-full FDRA).
· Define one set of requirements, which match the feasibility of 71GHz capable test equipment (480 and 960 kHz with larger CBW).
· Define capability rules to allow that one of the 2 sets of the requirements are passed depending on what test equipment is available.
Hence, we support option 1, with the above mentioned possible limitations.

	Qualcomm
	Support option 2 to reduce workload, keep FFS 960kHz SCS requirements;



Issue 1-1-5: Max CBW for UE Demodulation Requirements definition for SCS 120kHz
· Proposals
· Option 1: 100 MHz (Ericsson, Apple, Huawei, Qualcomm);
· Option 1a: Choose only minimum CBW for each SCS; FFS larger CBW/SCS combinations (Huawei);
· Option 1b: Keep FFS 400 MHz (Ericsson);
· Option 2: 400 MHz (Nokia, );
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-5: Max CBW for UE Demodulation Requirements definition for SCS 120kHz
It is worth mentioning that the reference SNRs, in the Maximum DL testable SNR for different allocations Table, have been derived based on the following parameters, gathered in the following Table 

	Parameter
	Comment

	
	

	REFSENS
	Using REFSENS agreed for band n263
-72.0 dBm/400 MHz

	Multi-band relaxation
	TBD

	TE amplifier 1dB compression
	23 dBm

	Backoff from P1dB
	-13 dB (RAN4 assumption)
-17.7 dB (RAN5 assumption)

	Cable loss
	10.3 dB, assuming 1m length

	Connector insertion loss
	0

	FS path loss
	66.7 dB, assuming 0.725m range length

	TE DL absolute power setting uncertainty
	+/-6 dB

	Probe antenna gain
	12 dBi

	Beam peak search procedure error
	0.5 dB



However, the endorsed Proposal 4 in R5-221628 states that: “For 64QAM scenarios (both Demod and CSI), consider fading backoff margin of 11.08 dB (replacing the current working assumption of 17.71 dB) corresponding to the 1e-3 faded signal clipping probability”. This has led to the SNRs increase in FR2-1. 
We expect same behavior in FR2-2 by considering a fading backoff margin of 11.08 dB instead of 17.7 dB. And we trust that the companies and TE vendors will spend the needed efforts to review the reference SNRs whose may allow for higher MCS for 120 KHz/100 MHz, 480 KHz/400 MHz, and possibly 120 KHz/400 MHz and 480 KHz/800 MHz.

Our view is
Choose Option 1
FFS Option 2.

	Apple
	Issue 1-1-5: Max CBW for UE Demodulation Requirements definition for SCS 120kHz
Option 1 given limited testable SNR at higher CBW.

	Huawei
	Option 1. For CBW, we suggest to choose minimum CBW for each SCS in Rel-17 considering limited testable SNR. We can further discuss higher CBW in the future Release if testable SNR improved.  

	Nokia, Nokia Shanghai Bell
	We see testing also higher CBW as important for completeness of the UE Demod requirements coverage.
Based on our proposal in Issue 1-1-4, we see it feasible to define requirements with higher CBW. Hence, we support Option 2

	Qualcomm
	Ok with option 1 to keep only minimum BW, keep 400MHz FFS after testability concerns are addressed;



Issue 1-1-6: Max CBW for UE Demodulation Requirements definition for SCS 480kHz
· Proposals
· Option 1: 400 MHz (Qualcomm, Ericsson, Anritsu, Apple, Huawei)
· Option 1a; FFS 800 MHz (Ericsson);
· Option 2: 800 MHz (, Nokia);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-6: Max CBW for UE Demodulation Requirements definition for SCS 480kHz
We keep same arguments as we provided for Issue 1-1-5.
Our view is
Choose Option 1
FFS Option 2.

	Anritsu
	Support Option 1. Need more time to confirm the testability of 800 MHz. 

	Apple
	Issue 1-1-6: Max CBW for UE Demodulation Requirements definition for SCS 480kHz
Option 1 given limited testable SNR at higher CBW.

	Huawei
	Issue 1-1-6: Max CBW for UE Demodulation Requirements definition for SCS 480kHz
Option 1

	Nokia, Nokia Shanghai Bell
	As Issue 1-1-7 includes discussion on defining requirements for 480kHz/1600MHz we cannot agree to the options in this issue until Issue 1-1-7 is agreed.
In case it is agreed not to define requirements for 480kHz/1600MHz in Issue 1-1-7, we have the same comments as in Issue 1-1-7, thus we support option 2.

	Qualcomm
	Option 1;



Issue 1-1-7: Whether to define UE Demodulation Requirements with CBW = 1600MHz (for SCS 480kHz, 960kHz)
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Apple, Ericsson, Huawei, Qualcomm, Anritsu);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-1-7: Whether to define UE Demodulation Requirements with CBW = 1600MHz (for SCS 480kHz, 960kHz)
We cannot reach any acceptable SNR levels when using 1600 MHz CBW.

We choose Option 2

	Anritsu
	Support option 2. Same as issue 1-1-6, we need more time to investigate the feasibility of 1600 MHz/ 2000 MHz CBW by TE. 

	Apple
	Option 2 given very low testable SNR at higher CBW.

	Huawei
	Option 2

	Nokia, Nokia Shanghai Bell
	Based on our proposal in Issue 1-1-4, we see it feasible to define requirements with higher SNR levels, thus we support option 1

	Qualcomm
	Option 2, as of now we cannot test this CBW;



Issue 1-1-8: Whether to update the number of PRBs for UE Demodulation requirements for 960kHz/2000MHz to follow RF agreements 
· Proposals
· Option 1: Yes, set to 148PRBs (Nokia);
· Recommended WF
· Follow agreements in RF and update size to 148 PRBs;
	Company
	Comments

	Ericsson
	Issue 1-1-8: Whether to update the number of PRBs for UE Demodulation requirements for 960kHz/2000MHz to follow RF agreements
We do not define performance requirements for 960 KHz SCS.

	Apple
	If requirements are defined, we can update, but we don’t think its feasible to define requirements with 960KHz/2000MHz

	Nokia, Nokia Shanghai Bell
	Support suggested WF.

	Qualcomm
	Support WF;



Sub Topic 1-2: PDSCH Demodulation Requirements
Issue 1-2-1: Scenarios for FR2-2 PDSCH Requirements definition
· Proposals
· Option 1: 
· FR2-2 Single Carrier and FR1+FR2-2 CA Scenarios (Huawei, Apple, Ericsson, Nokia, Qualcomm);
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Okay with Option 1. 

	Huawei
	RF define CA combination for FR1+FR2-2 but not define DC combination for FR1+FR2-2. We support option 1

	Ericsson2
	We are fine with Option 1

	Nokia, Nokia Shanghai Bell
	We support option 1

	Qualcomm
	We are ok with option 1;



Issue 1-2-2: How to address low maximum DL Testable SNR 
· Reference table from R4-2213805 included for information:
· Table 2-1: Maximum DL testable SNR for different allocations
	SCS, kHz
	Allocation size, PRB
	Maximum DL testable SNR

	120
	264
	[-0.6]

	
	132
	[4.1]

	
	66 
	[7.7]

	
	33
	[11]

	
	30
	[11.5]

	
	16
	[14.3]

	480
	264
	< -20 (NOTE 1)

	
	132
	[-14.5]

	
	66
	[-0.6]

	
	33
	[4.1]

	
	16
	[7.9]

	
	7
	[11.5]

	960
	165
	< -20 (NOTE 1)

	
	132
	< -20 (NOTE 1)

	
	66
	[-14.5]

	
	33
	[-0.6]

	
	16
	[4.2]



· Proposals:
· Option 1 (Huawei): Define requirements with full bandwidth allocation. I.e. (66RBs for both 120kHz/100MHz and 480kHz/400MHz). Define the test setup as following: The number of allocated RB should be the maximum number of RB related to maximum testable SNRBB declared by TE vendor and the tested RB should be put on centre of the tested carrier;
· Option 2 (Huawei (preferred)): Define requirements with partial bandwidth allocation. Take following configurations as an example:
· 120kHz/100MHz: MCS 4 and 13: Configure 66 RBs 
· 120kHz/100MHz: MCS 17:  Configure 33 RBs
· 480kHz/400MHz: MCS4: Configure 66RBs 
· 480kHz/400MHz: MCS13 rank 1: Configure 16RBs 

· Option 3 (Huawei): Define requirements and test setup with full bandwidth allocation, not consider testability like PBCH requirements definition.
· Option 4 (Qualcomm):
· Prioritize requirements coverage for 120kHz and 100 MHz; 
· Consider a limited scope for CBW=400MHz for 120 and 480kHz, covering low MCS/SNR tests for PDSCH and PCCH;
· 
· Option 6 (Ericsson) 
· 120 KHz/100 MHz (Rank 1): MCS 4, 13, 17, and 20: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 4 and 9: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 13: Configure 33 RBs
· 480 KHz/400 MHz (Rank 1): MCS 17: Configure 16 RBs
· Option 7 (Apple, Qualcomm)
· Option 7b: Support list below but align PRB number with PRB bundling size and allocate the center portion of the CBW; (Qualcomm)

· For 120KHz/100MHz
· MCS 4,13: 66 PRBs
· MCS17: 30PRBs
· For 480KHz/400MHz
· MCS 4: 66 PRBs
· MCS 13: 16 PRBs
No requirements with 64QAM
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-2-2: How to address low maximum DL Testable SNR 
We choose Option 5 to allow for higher MCS.

	Apple
	For 120KHz/100MHz
MCS 4,13: 66 PRBs
MCS17: 30PRBs
For 480KHz/400MHz
MCS 4: 66 PRBs
MCS 13: 16 PRBs
No requirements with 64QAM
MCS22 is not feasible as degradation with PN is large. 

	Huawei
	We prefer option 2. For option 4, the test coverage is too limited which seems not feasible. We slightly prefer option 2.
For 120KHz/100MHz
MCS 4,13: 66 PRBs
MCS17: 33 PRBs
For 480KHz/400MHz
MCS 4: 66 PRBs
MCS 13: 16 PRBs


	Ericsson2
	We revise Option 5 as such
· 120 KHz/100 MHz (Rank 1): MCS 4, 13, 17, and 20: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 4 and 9: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 13: Configure 33 RBs
· 480 KHz/400 MHz (Rank 1): MCS 17: Configure 16 RBs

	Qualcomm
	Option 5 seems too optimistic given the current testing constraints;
We can be ok with option 2, but for the test cases with partial allocation the number of RB should be aligned with the PRB bundling size and the RB location should be in the center;




Issue 1-2-3: Whether RAN4 needs to specify HARQ-ACK Codebook and HARQ Bundling for multi-PDSCH scheduling
· Proposals
· Option 1: No, leave it up to R5 (Apple, Ericsson);
· Option 1a: Leave specification up to R5, but R4 to ensure no issue in the configuration of the with respect to HARQ bundling (Nokia, Apple, Qualcomm);
· Option 2: HARQ-ACK codebook type 1, HARQ Bundling 4 for 480kHz (Huawei);

· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-2-3: Whether RAN4 needs to specify HARQ-ACK Codebook and HARQ Bundling for multi-PDSCH scheduling
We leave this issue to RAN5. We choose Option 1.


	Apple
	We are fine with option 1a.

	Huawei
	Option2

	Nokia, Nokia Shanghai Bell
	We support option 1a (corrected the option to 1a from 1b above, as we expected this to be the intention)

	Qualcomm
	Fine with option 1a;



Issue 1-2-4: Whether RAN4 should introduce requirements for 30% of peak throughput
· Proposals
· Option 1: No (Apple, Huawei, Qualcomm);
· Option 2: Yes (Nokia, Ericsson);
· Option 3: Keep FFS (Qualcomm);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-2-4: Whether RAN4 should introduce requirements for 30% of peak throughput
We already performed some simulation considering 30% of peak throughput as a metric for PDSCH. We do believe that it is possible to define requirement for 30% of peak throughput.

We choose Option 2.

	Apple
	Option 1. We prefer to de-prioritize this.  Focus on other test case parameters given the limited time for WI completion. 

	Huawei
	Option1

	Nokia, Nokia Shanghai Bell
	We share similar view as Ericsson.
Support Option 2.

	Qualcomm
	We think that 30% should be de-prioritized, and we don’t see these requirements as necessary right now. Support option 1 and 3;



Issue 1-2-5: UE Phase Noise Model for Simulation Alignment
· Proposals
· Option 1: Both PN Models in TR 38.808 (Ericsson);
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-2-5: UE Phase Noise Model for Simulation Alignment
Since RAN4 was not able to agree on a single representative PN model and for the sake of fairness, we believe that it is better to provide results using both PN model in TR38.808.
We choose Option 1.


	Apple
	We will not enable PN model for simulation results collection. Its only for the initial phase to decide on suitable parameters. We don’t see the need to further discuss this and agree on a model. Could proponents please clarify. 

	Huawei
	Companies can bring the simulation results without PN modelled and add the margin including PN impact as impairment results.

	Ericsson2
	In order to have a better view and for the sake of fairness (results’ alignment), it is better to consider both PN sets. Based on our simulation results, we have been able to achieve MCS 20 for 120 KHz/100 MHz (66 PRBs) under TDLD10-200 channel model while using TR 38.808 Set 1. 
In our simulations, we considered the performance degradation due to the PN while applying CPE compensation only and it turned out that MCS 20 has been the highest MCS that kept this degradation  below 1dB.  

	Qualcomm
	For the purposes of simulation alignment, we are ok with considering both PN models, and not selecting only one of them as reference (if this was the proponent’s intention);



Issue 1-2-6: UE Phase Noise compensation Model for Simulation Alignment
· Proposals :
· Option 1: CPE compensation only (Apple, Qualcomm, Huawei, Ericsson (Preferred), Nokia);
· Option 1b: Keep FFS ICI compensation scheme for higher MCS (Nokia, Ericsson);
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case (Nokia, Ericsson (if large CBW applicable))
· Option 3a (Nokia): Adopt CPE+ICI at least in the following test cases:
· 120 kHz SCS + 100 MHz + MCS>17
· 120 kHz SCS + 400 MHz + MCS>13
· 480 kHz SCS + 800 MHz + MCS>13
· 480 kHz SCS + 1600 MHz + MCS>13
· CPE only otherwise
· Option 3b (Ericsson): CPE only if (Num PRB <= 66), CPE+ICI otherwise 
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-2-6: UE Phase Noise compensation Model for Simulation Alignment
Based on our (extensive) simulation results, the acceptable SNR level are only reachable for low PRB allocation (Up to 66). Therefore, CPE compensation only is enough.
However, and since we kept FFS the intermediate and max CBW, such as 120 KHz/400 MHz and 480 KHz/800 MHz, we can choose
Option 1
FFS Option 3b 

	Apple
	We support option 1 as that would be the baseline and we will not have large CBW and MCS.
We would define requirements based on simulations without PN enabled in my understanding. Please clarify. 

	Huawei
	Option 1

	Ericsson2
	Please refer to [334], AI 11.5, where the discussion is being held on the max DL testable SNRs for FR2-2. So far, we referred to SNR levels that could increase, thus allowing for higher MCS.
For that reason, we would like to keep Option 3b as FFS

	Nokia, Nokia Shanghai Bell
	We can compromise to option 1 as baseline assumption but keep option 3b FFS.

	Qualcomm
	We do not see a technical reason to discriminate the reference UE implementation for requirements based on allocated RB size, we support Option 1 as baseline;



Sub Topic 1-3: PDSCH Coverage of the requirements 
Issue 1-3-1: Modulation Order to be used for the definition of PDSCH requirements
· Proposals:
· Option 1: QPSK, 16 QAM; (Apple)
· Option 2: QPSK, 16QAM, 64QAM (Nokia, Ericsson, Huawei);
· Nokia:
· MCS 22 (120kHz);
· MCS 20 (480kHz, 960kHz);
· Huawei:
· MCS 17 (120kHz);
· MCS 13 (480kHz);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-1: Modulation Order to be used for the definition of PDSCH requirements
Based on our simulation results, we opt for Option 2.


	Apple
	This would need to be discussed per SCS/CBW combo and related to Issue 1-2-2. Taking into account testable SNR for different BW, we propose the same as in Issue 1-2-2:
For 120KHz/100MHz
MCS 4,13: 66 PRBs
MCS17: 30PRBs
For 480KHz/400MHz
MCS 4: 66 PRBs
MCS 13: 16 PRBs
No requirements with 64QAM


	Huawei
	For 120kHz SCS, MCS 4,13,17; For 480kHz SCS: MCS4 and 13 

	Nokia, Nokia Shanghai Bell
	Support Option 2

	Qualcomm
	We are ok with Apple’s proposal above;



Issue 1-3-2: MCS choice for PDSCH requirements for 64QAM (if requirements with 64QAM are agreed)
· Proposals :
· Option 1: RAN 4 to select max MCS to satisfy that performance degradation due to phase noise is less than 1dB with the chosen PN compensation technique (Huawei, Apple, Qualcomm, Ericsson)
· Shared tentative MCS for reference:
· I.e. MCS 17; (Huawei)
· MCS 20 (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-2: MCS choice for PDSCH requirements for 64QAM (if requirements with 64QAM are agreed)
Based on our simulation results for 120 KHz/100 MHz, we can achieve MCS 20, using Rank 1 and under TDLD10-200 satisfying the performance degradation due to PN lean than 1 dB.
We propose:
Option 2: Select highest MCS under agreed propagation environment where the performance degradation due PN is kept below 1dB while using the agreed compensation technique. (Ericsson, MCS 20 for 120 KHz/100 MHz (66 RBs), with CPE compensation only) 

	Apple
	Option 1, for 120KHz/100MHz. Considering testable SNR and lowest degradation with PN enabled.  

	Huawei
	Based on our simulation results, MCS17 can meet option 1

	Qualcomm
	We are ok with following Option 1. MCS can be decided based on simulation results;



Issue 1-3-3: Rank to be used for the definition of requirements
· Proposals :
· Option 1: Only Rank 1 (Apple, Qualcomm, Ericsson, Huawei);
· Option 2: Both Rank 1 and Rank 2 (Nokia,);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-3: Rank to be used for the definition of requirements
Based on the achievable SNR levels, we can only talk about Rank 1.
We choose Option 1.

	Apple
	Option 1. Given testable SNR limit. 

	Huawei
	Option 1. 

	Nokia, Nokia Shanghai Bell
	Based on our proposal in Issue 1-1-4, we see it feasible to define requirements with higher CBW, hence we see it feasible to define requirements with higher SNR levels. Support option 2.

	Qualcomm
	Support option 1;



Issue 1-3-4: Whether to define Rank 1 requirements assuming that the feature ‘FD-OCC Disabled’ 
· Proposals :
· Option 1: Yes ()
· Option 2: No (Huawei, Qualcomm, Apple, Nokia);
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Option 2. Could proponents clarify the necessity. Is there significant performance delta with FD-OCC disabled? 

	Huawei
	Option 2. Based on our simulation results in last meeting, only 960kHz with large delay spread can see performance gain. 

	Nokia, Nokia Shanghai Bell
	Based on Huawei’s comments, we can compromise to option 2.

	Qualcomm
	Option 2;



Issue 1-3-5: PDSCH Requirements Coverage for SCS 120kHz, CBW = 100MHz;
· Proposals :
· Option 1: Rank1, QPSK and 16 QAM; ()
· Option 2: Rank 1, Up to 64QAM (Ericsson, Apple, Huawei, Nokia, Qualcomm (if reduced #RBs));
· Tentative MCS for reference: MCS 4, 13, 17 (Apple, Huawei);
· Option 3: Include Rank 2 if agreed (Nokia);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-5: PDSCH Requirements Coverage for SCS 120kHz, CBW = 100MHz;
Based on our simulation results, we believe that 64QAM is achievable (MCS 20).
We choose Option 2.


	Apple
	Related to Issue 1-2-2, 1-3-1
For 120KHz/100MHz
MCS 4,13: 66 PRBs
MCS17: 30PRBs


	Huawei
	Option 2. MCS 4,13,17


	Nokia, Nokia Shanghai Bell
	We support option 2, however requirements coverage for Rank 2 shall be considered in case it is agreed to define requirements with Rank 2.

	Qualcomm
	Assuming the reduced RB allocation proposed by Apple above, we are ok to consider 64QAM if SNR based on simulation results is testable;



Issue 1-3-6: PDSCH Requirements Coverage for SCS 480kHz, CBW = 400MHz;
· Proposals :
· Option 1: Rank1, QPSK; ()
· Option 2: Rank 1, QPSK, 16QAM (Ericsson, Apple, Huawei, Nokia, Qualcomm (if reduced #RBs));
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-6: PDSCH Requirements Coverage for SCS 480kHz, CBW = 400MHz;
We believe that we can achieve SNR levels for 16QAM related MCS when using partial allocation, such as 33 or 16 RBs.
Choose Option 2, Rank 1, QPSK and 16QAM.


	Apple
	Related to Issue 1-2-2, 1-3-1
For 480KHz/400MHz
MCS 4: 66 PRBs
MCS 13: 16 PRBs
No requirements with 64QAM


	Huawei
	Option 2

	Nokia, Nokia Shanghai Bell
	Based on our proposal in Issue 1-1-4, we see it feasible to define requirements with higher CBW, hence higher modulation should be considered. 
For requirement set matching the currently available legacy TE capabilities (see our comments in Issue 1-1-4) we support option 2.

	Qualcomm
	Assuming the reduced RB allocation proposed by Apple above, we are ok to consider 64QAM if SNR based on simulation results is testable;



Issue 1-3-7: Number of HARQ processes to be used for SCS=960kHz requirement definition if requirements are agreed;
· Proposals :
· Option 1: Separate requirements for 16 and 32 HARQ processes (Nokia)
· Option 2: Only 16 HARQ Processes (Mandatory);
· Option 3: Only 32 HARQ Processes (Optional Capability);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-3-7: Number of HARQ processes to be used for SCS=960kHz requirement definition if requirements are agreed;
We do not define requirements for 960 KHz SCS.


	Apple
	Do not define requirements with 960Khz.

	Nokia, Nokia Shanghai Bell
	As we support defining requirements for 960kHz with our proposal in Issue 1-1-4, we support option 1.




Issue 1-3-8: Scheduling pattern for CA Scenario
· Proposals:
· Option 1: Configure following parameters for FR1 Pcell (Huawei, as baseline: Apple, Ericsson, Qualcomm);
· TDD
· 30kHz SCS with 7D1S2U
· All HARQ feedback should be transmitted on UL slot of FR1 carrier
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Option 1 as baseline assumption. Can revisit if we see any issues. 

	Huawei
	Option 1

	Ericsson2
	We agree with Apple, and can consider Option 1 as a baseline assumption

	Qualcomm
	Ok with Option 1 as baseline;




Sub Topic 1-4: PDSCH Test cases and simulation assumptions 
Issue 1-4-1: List of test cases to be used for requirement definition;
· Proposals: 
· Option 1: R4-2213805 (Huawei) Table 2-2
· Option 1a: Use Table 2-2, add #RBs and de-prioritize Rank 2 tests (Apple);
· Option 1c: add 480/1600, 960/400 & 960/1600 with non-full FDRA, i.e., only allocating [16] PRB in the center of the CBW for the currently available legacy TE equipment. Add performance requirements for the same SCS/CBW combinations with full bandwidth/FDRA to cover new truly 71GHz capable test equipment.
· Table 2-2: Proposed cases
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	% of peak thpt

	100/120
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	100/120
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	100/120
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	70

	100/120
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	70

	400/480
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	400/480
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	400/480
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	70

	400/480
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	70




				Option 1a: (Huawei)
· Option 1ab: Change MCS13 tests to TDLD10 (Qualcomm);
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	PRB allocation
	Antenna Configuration and Correlation Matrix
	% of peak thpt

	100/120
	MCS4/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	100/120
	MCS13/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	100/120
	MCS17/Rank1
	TDLD10-200
	30 or 33
	2x2 ULA Low
	70

	400/480
	MCS4/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	400/480
	MCS13/Rank1
	TDLA10-200
	16
	2x2 ULA Low
	70



· Option 2: R4-2212570 (Ericsson)

	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz / 120kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
	         70
	New

	1-2

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low
	CPE
	70
	New

	1-3

	100MHz / 120kHz
(66)
	17
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	1-4
	100 MHz/
120 KHz
(66)
	20
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	2-1

	- / 120kHz
(33)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	2-2

	- / 120kHz
(16)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	3-1

	400MHz / 480kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	70
	New

	3-2

	400MHz / 480kHz
(66)
	9
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	4-1

	-  / 480kHz
(33)
	13
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	4-2
	-  /
480 KHz
(16)
	17
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	70
	New

	5-1

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
		30
	New

	5-2

	400MHz / 480kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	      30
	New




· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	We choose Option 2, R4-2212570.


	Apple
	Support option 1.
Option 2 has many test cases, all channel model combinations. It would be impractical to consider all. 
We prefer Option 1, and would also need to add num PRBs to ensure testable SNR. Rank 2 test cases can be de-prioritized. 

	Huawei
	We propose the following cases:


	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	PRB allocation
	Antenna Configuration and Correlation Matrix
	% of peak thpt

	100/120
	MCS4/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	100/120
	MCS13/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	100/120
	MCS17/Rank1
	TDLD10-200
	33
	2x2 ULA Low
	70

	400/480
	MCS4/Rank1
	TDLA10-200
	66
	2x2 ULA Low
	70

	400/480
	MCS13/Rank1
	TDLA10-200
	16
	2x2 ULA Low
	70










	Nokia, Nokia Shanghai Bell
	Would be helpful for the proponents to the options to explain why their options are superior to the other options. It is difficult for us to discern why one should be chosen over the other.
We also note that 960 kHz is not included in any of the options and should be added according to the outcome of the SCS discussion on the general agenda item.
We see option 1 as a good starting point. With reference to our proposal in Issue 1-1-4, we should add 480/1600, 960/400 & 960/1600 with non-full FDRA, i.e., only allocating [16] PRB in the center of the CBW for the currently available legacy TE equipment. And additionally, we should add performance requirements for the same SCS/CBW combinations with full bandwidth/FDRA to cover new truly 71GHz capable test equipment.
In addition Doppler frequency of 650Hz should be considered pending outcome of Issue 1-1-3.

	Qualcomm
	We can support Huawei’s proposal, but change MCS13 tests to TDLD to increase margin over testable SNR

	100/120
	MCS13/Rank1
	TDLA10-200
TDLD10-200
	66
	2x2 ULA Low
	70

	400/480
	MCS13/Rank1
	TDLA10-200
TDLD10-200
	16
	2x2 ULA Low
	70






Issue 1-4-2: Channel Delay Profile for simulation alignment: TLD10;
· Proposals: 
· Option 1: R4-2213967 (Qualcomm) Table 1
Moderator’s note: This topic of channel delay profile is being discussed in [324][NR_exto71GHz_Demod_Part1], companies are invited not to comment here and refer to that thread for related proposals and comments;

Issue 1-4-3: Test Setup for 70% peak throughput PDSCH Requirements ;
· Proposals: 
· Option 1: Test Setup table (Ericsson, as baseline: Apple, Nokia)
· Proposed modifications: 
· Velocity 3km/h; (Apple);
· Add 960kHz SCS if agreed (Nokia);
· PN Model and compensation? (Apple, Nokia)
· MCS to follow previous issues outcomes (Qualcomm);
· Remove TDLA20 (Qualcomm, Nokia);
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	[bookmark: _Hlk101273608]2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-4-3: Test Setup for 70% peak throughput PDSCH Requirements ;
The presented Table summarizes the agreed general parameters that have been discussed so far.

Choose Option 1


	Apple
	Fine with Option 1 as starting point.
Velocity 3km/h only
Do we need to enable PN and compensation for simulation alignment? 

	Nokia, Nokia Shanghai Bell
	Ok with option 1 as starting point, however SCS=960kHz should be included if agreed.
Suggest to not include TDLA20
In case PN is enabled, consider based on existing simulation results if we can select only one set.
Consider adding Rank 2 depending on discussion outcome.

	Qualcomm
	Remove TDLA20;
MCS should follow the outcome of the simulation assumptions discussion in the previous issues;



Issue 1-4-4: Test Setup for 30% peak throughput PDSCH Requirements (if 30% peak throughput requirement is agreed)
· Proposals: 
· Option 1: Test Setup table (Ericsson, Huawei, as baseline: Nokia);
· Option 1b: Align to Table in previous option, add 32 HARQ processes if 960kHz is included (Nokia)
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 1-4-4: Test Setup for 30% peak throughput PDSCH Requirements (if 30% peak throughput requirement is agreed)

Choose Option 1.


	Apple
	We prefer to de-prioritize this. 

	Huawei
	Option 1

	Nokia, Nokia Bell Labs
	Options 1 as starting point with same additional comments as Issue 1-4-3
As this is testing HARQ Soft Combining, 32HARQ configuration should be added if SCS=960kHz is agreed.

	Qualcomm
	Focus on 70% throughput;



Summary for 1st round 
Open issues 
Outcome of the discussions from the 1st round is summarized below. 

	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-2: TDL Channel Model for FR2 UE Demodulation requirements
· Proposals
· Option 2: TDLD10, TDLA10; (Huawei, Nokia, Qualcomm);
· Option 2a: TDLA10 for QPSK, TDLD10 for the rest;
· Option 3: TDLD10, TDLA10, TDLA20; (previous WF, Ericsson, Apple)
· Recommended WF
· Split this item in 2 separate issues in the next round: 1) whether to include TDLA20 and 2) highest modulation order for TDLA10;

Issue 1-1-3: Maximum Doppler Frequency for TDLA Channel Model
· Proposals
· Option 1: 200 Hz (Apple, Huawei, Qualcomm);
· Option 2: 650 Hz
· Option 3: 650 Hz for low MCS, 200Hz for the rest (Ericsson);
· Option 3a: 650Hz for MCS based on simulation results, 200Hz for the rest (Nokia);
· Option 3b: 650Hz for QPSK only, 200Hz for the rest (Qualcomm);
· Recommended WF
· No company has expressed an opinion to exclude 200Hz, so it is agreed to be included;
· Discuss further whether to consider 650Hz and for which MCS;

Issue 1-1-4: Whether to define UE Demodulation requirements for 960kHz SCS
· Proposals
· Option 1: Yes (Nokia);
· Option 1a: Define the following separate sets of requirements and agree on the capability rule below: 
· Set 1) for legacy TE capabilities (480kHz with not too large CBW, and 960 KHz with non-full FDRA).
· Set 2) for future 71GHz capable test equipment (480 and 960 kHz with larger CBW).
· Define capability rules to allow that one of the 2 sets of the requirements are passed depending on what test equipment is available.
· Option 2: No (Apple, Ericsson, Huawei, Qualcomm, Anritsu);
· Recommended WF
· Only 1 company has expressed interest to introduce requirements for 960kHz. 
We recommend to discuss Nokia’s proposal in the second round, if no interest is received can Nokia agree to Option 2?

Issue 1-1-5: Max CBW for UE Demodulation Requirements definition for SCS 120kHz
· Proposals
· Option 1: 100 MHz (Ericsson, Apple, Huawei, Qualcomm);
· Option 1a: Choose only minimum CBW for each SCS; FFS larger CBW/SCS combinations (Huawei);
· Option 1b: Keep FFS 400 MHz (Ericsson);
· Option 2: 400 MHz (Nokia, );
· Recommended WF
· Based on first round input, we recommend as WF to use 100MHz for 120kHz and keep 400MHz FFS. Can Nokia agree?

Issue 1-1-6: Max CBW for UE Demodulation Requirements definition for SCS 480kHz
· Proposals
· Option 1: 400 MHz (Qualcomm, Ericsson, Anritsu, Apple, Huawei)
· Option 1a; FFS 800 MHz (Ericsson);
· Option 2: 800 MHz (, Nokia);
· Recommended WF
· Based on first round input, we recommend as WF to use 400MHz for 480kHz and keep 800MHz FFS. Can Nokia agree?

Issue 1-1-7: Whether to define UE Demodulation Requirements with CBW = 1600MHz (for SCS 480kHz, 960kHz)
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Apple, Ericsson, Huawei, Qualcomm, Anritsu);
· Recommended WF
· Only 1 company has expressed interest to introduce requirements for 1600MHz. Can Nokia agree to Option 2?
Issue 1-1-8: Whether to update the number of PRBs for UE Demodulation requirements for 960kHz/2000MHz to follow RF agreements 
Agreement on WF: In case requirements are introduced, follow agreements in RF and update size to 148 PRBs;

	Sub Topic 1-2
	Issue 1-2-1: Scenarios for FR2-2 PDSCH Requirements definition
Agreement on WF: Introduce requirements for FR2-2 Single Carrier and FR1+FR2-2 CA Scenarios;

Issue 1-2-2: How to address low maximum DL Testable SNR 
· Proposals:
· Option 1 (Huawei): Define requirements with full bandwidth allocation. I.e. (66RBs for both 120kHz/100MHz and 480kHz/400MHz). Define the test setup as following: The number of allocated RB should be the maximum number of RB related to maximum testable SNRBB declared by TE vendor and the tested RB should be put on centre of the tested carrier;
· Option 2 (Huawei (preferred)): Define requirements with partial bandwidth allocation. Take following configurations as an example:
· 120kHz/100MHz: MCS 4 and 13: Configure 66 RBs 
· 120kHz/100MHz: MCS 17:  Configure 33 RBs
· 480kHz/400MHz: MCS4: Configure 66RBs 
· 480kHz/400MHz: MCS13 rank 1: Configure 16RBs 

· Option 3 (Huawei): Define requirements and test setup with full bandwidth allocation, not consider testability like PBCH requirements definition.
· Option 4 (Qualcomm):
· Prioritize requirements coverage for 120kHz and 100 MHz; 
· Consider a limited scope for CBW=400MHz for 120 and 480kHz, covering low MCS/SNR tests for PDSCH and PCCH;

· Option 6 (Ericsson) 
· 120 KHz/100 MHz (Rank 1): MCS 4, 13, 17, and 20: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 4 and 9: Configure 66 RBs
· 480 KHz/400 MHz (Rank 1): MCS 13: Configure 33 RBs
· 480 KHz/400 MHz (Rank 1): MCS 17: Configure 16 RBs
· Option 7 (Apple, Qualcomm)
· Option 7b: Support list below but align PRB number with PRB bundling size and allocate the center portion of the CBW; (Qualcomm)
· For 120KHz/100MHz
· MCS 4,13: 66 PRBs
· MCS17: 30PRBs
· For 480KHz/400MHz
· MCS 4: 66 PRBs
· MCS 13: 16 PRBs
· No requirements with 64QAM
· Recommended WF
Separately discuss the following issues in the second round:
· Whether to introduce Demod requirements with partial bandwidth allocation;
· RB sizes table for MCS 4, 13, 17 for SCS 120/480kHz;
· Partial bandwidth location in the CBW;
· Whether to align PRB number with PRB bundling size;

Issue 1-2-3: Whether RAN4 needs to specify HARQ-ACK Codebook and HARQ Bundling for multi-PDSCH scheduling
· Proposals
· Option 1: No, leave it up to R5 (Apple, Ericsson);
· Option 1a: Leave specification up to R5, but R4 to ensure no issue in the configuration of the with respect to HARQ bundling (Nokia, Apple, Qualcomm);
· Option 2: HARQ-ACK codebook type 1, HARQ Bundling 4 for 480kHz (Huawei);

· Recommended WF
· Only 1 company wants to specify codebook type and bundling in RAN4. Can Huawei agree to define this in RAN5, while RAN4 checks that no conflict is introduced in the test setup?

Issue 1-2-4: Whether RAN4 should introduce requirements for 30% of peak throughput
· Proposals
· Option 1: No (Apple, Huawei, Qualcomm);
· Option 2: Yes (Nokia, Ericsson);
· Option 3: Keep FFS (Qualcomm);
· Recommended WF
· Keep discussing in the second round;
Issue 1-2-5: UE Phase Noise Model for Simulation Alignment
· Proposals
· Option 1: Both PN Models in TR 38.808 (Ericsson);
· Recommended WF
· Companies clarified that PN modelling can be used to run simulations for the choice of simulation parameters, while simulation results collection for alignment is not expected to use PN models (and expected PN impact is added as a margin to the impairment results). Unless there are diverging views, do not discuss this issue further in the second round;
Issue 1-2-6: UE Phase Noise compensation Model for Simulation Alignment
· Proposals :
· Option 1: CPE compensation only (Apple, Qualcomm, Huawei, Ericsson (Preferred), Nokia);
· Option 1b: Keep FFS ICI compensation scheme for higher MCS (Nokia); 
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case (Nokia, Ericsson (if large CBW applicable))
· Option 3a (Nokia): Adopt CPE+ICI at least in the following test cases:
· 120 kHz SCS + 100 MHz + MCS>17
· 120 kHz SCS + 400 MHz + MCS>13
· 480 kHz SCS + 800 MHz + MCS>13
· 480 kHz SCS + 1600 MHz + MCS>13
· CPE only otherwise
· Option 3b (Ericsson): CPE only if (Num PRB <= 66), CPE+ICI otherwise 
· Recommended WF
· CPE compensation only is agreed for low MCS. Discuss in the second round whether to keep FFS CPE+ICI compensation for higher MCS/CBW allocations

	Sub Topic 1-3
	Issue 1-3-1: Modulation Order to be used for the definition of PDSCH requirements
· Proposals:
· Option 1: QPSK, 16 QAM; (Apple)
· Option 2: QPSK, 16QAM, 64QAM (Nokia, Ericsson, Huawei);
· Nokia:
· MCS 22 (120kHz);
· MCS 20 (480kHz, 960kHz);
· Huawei:
· MCS 17 (120kHz);
· MCS 13 (480kHz);
· Recommended WF
· Discuss this per SCS/CBW combination separately;

Issue 1-3-2: MCS choice for PDSCH requirements for 64QAM (if requirements with 64QAM are agreed)
· Agreement: RAN 4 to select the max MCS that satisfies the following criteria: performance degradation due to phase noise is less than 1dB with the agreed PN compensation technique;
· Recommended WF
· In the 2nd round, discuss further the following tentative MCS shared for reference:
· MCS 17; 
· MCS 20;

Issue 1-3-3: Rank to be used for the definition of requirements
· Proposals :
· Option 1: Only Rank 1 (Apple, Qualcomm, Ericsson, Huawei);
· Option 2: Both Rank 1 and Rank 2 (Nokia,);
· Recommended WF
· Only one company wants to introduce Rank 2 requirements. Can Nokia agree to Option 1?

Issue 1-3-4: Whether to define Rank 1 requirements assuming that the feature ‘FD-OCC Disabled’ 
· Agreement: Define Rank 1 requirement assuming that RRC is signaling FD-OCC ON for the DMRS configuration chosen;
Issue 1-3-5: PDSCH Requirements Coverage for SCS 120kHz, CBW = 100MHz;
· Proposals :
· Option 2: Rank 1, Up to 64QAM (Ericsson, Apple, Huawei, Nokia, Qualcomm (if reduced #RBs));
· Tentative MCS for reference: MCS 4, 13, 17 (Apple, Huawei);
· Option 3: Include Rank 2 if agreed (Nokia);
· Recommended WF
· Tentative agreements: Include up to 64QAM for Rank 1. Do not discuss further unless Rank 2 requirements are agreed;
Issue 1-3-6: PDSCH Requirements Coverage for SCS 480kHz, CBW = 400MHz;
· Agreement: Include up to 16QAM for Rank 1; Discuss FD allocation size in the related issue;
Issue 1-3-7: Number of HARQ processes to be used for SCS=960kHz requirement definition if requirements are agreed;
· Proposals :
· Option 1: Separate requirements for 16 and 32 HARQ processes (Nokia)
· Option 2: Only 16 HARQ Processes (Mandatory);
· Option 3: Only 32 HARQ Processes (Optional Capability);
· Recommended WF
· Do not discuss further unless 960kHz SCS requirements are agreed;
Issue 1-3-8: Scheduling pattern for CA Scenario
· Agreement: Configure following parameters for FR1 Pcell as baseline. Revisit only in case of issues
· TDD
· 30kHz SCS with 7D1S2U
· All HARQ feedback should be transmitted on UL slot of FR1 carrier

	Sub-topic 1-4
	Issue 1-4-1: List of test cases to be used for requirement definition;
Recommended WF: most of the companies’ support was received for the table below. We recommend to keep it as baseline and update it based on the outcome of the detailed issues in the previous sub-topics regarding MCS, Doppler Spread, Channel Model, RB size, etc.
	Test
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	% of peak thpt

	1-1
	100/120
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	[Full]
	70

	1-2
	100/120
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	[x]
	70

	1-3
	100/120
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	
	70

	1-4
	100/120
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	
	70

	2-1
	400/480
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	
	70

	2-2
	400/480
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	
	70

	2-3
	400/480
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	
	70

	2-4
	400/480
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	
	70



Issue 1-4-3: Test Setup for 70% peak throughput PDSCH Requirements ;
· Agreements: Use the table below as baseline for test setup. Some fields have been updated with [] to reflect pending discussions
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	[TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)]

	Antenna configuration
	2x2 ULA Low

	Velocity
	[3 km/h, 10 km/h]

	PA Model
	None

	gNB PN Model
	None

	[UE PN Model]
	[TR38.808 PN model Set 1 and Set 2]

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): [Up to MCS 22 (64QAM)]
Note: It is assumed that NohPRB = 0 for MCS calculations.



Issue 1-4-4: Test Setup for 30% peak throughput PDSCH Requirements (if 30% peak throughput requirement is agreed)
· Proposals: 
· Option 1: Test Setup table (Ericsson, Huawei, as baseline: Nokia);
· Option 1b: Align to Table in previous option, add 32 HARQ processes if 960kHz is included (Nokia)
· Recommended WF
If 30% throughput requirement is agreed, align the test setup for 70% percent throughput as baseline. Further discuss modifications if necessary.




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”



Discussion on 2nd round (if applicable)

Topic #2: PDCCH and PBCH Demodulation Requirements 
Open issues summary
PDCCH Demodulation Requirements
Issue 2-1-1: Whether to define requirements for multi-slot PDCCH monitoring
· Proposals:
· Option 1: Yes 
· Option 1b: Define requirements for PDCCH demod with 480kHz SCS with 1 slot every 4 slots (Apple, Nokia, Qualcomm);
· Option 1c: If 960kHz is agreed, define PDCCH requirements with 1 slot every 8 slots (Nokia);
· Option 2: No, implicitly test this in PDSCH requirements (Ericsson, Huawei);
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Issue 2-1-1: Whether to define requirements for multi-slot PDCCH monitoring
We agreed to define requirements for multi-PDSCH scheduling which should implicitly consider the multi-slot PDCCH monitoring.

We choose Option 2.


	Apple
	We support option 1b. For 480kHz UE will not be monitoring PDCCH  every slot, so we cannot define requirements with PDCCH every slot. 

	Huawei
	Option 2

	Nokia, Nokia Bell Labs
	In our view, dedicated tests are preferred. Support option 1.

	Qualcomm
	It is our understanding that for 480kHz multi-slot monitoring with (4,1) is mandatory behaviour and per-slot PDCCH monitoring is not supported, so we should use 1b in the test;



Issue 2-1-2: Set of PDCCH Test Cases 
· Proposals :
· Option 1: Table from previous WF (Previous WF, Apple, Huawei, Qualcomm);
Moderator’s note: AL on Test #6 was changed to 8 with respect to the previous WF in line with other companies’ proposals. Otherwise, Test 5 and 6 have no difference.
	Test number
	CBW/SCS
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	100/120
	1
	60
	3

	2
	2 
	TDLA10-200
	1_0
	40
	1x2 Low

	2
	100/120
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	3
	100/120
	1
	60
	3
	2
	8 
	TDLA10-200
	1_1
	56
	2x2 Low

	4
	100/120
	2
	60
	3
	2
	16 
	TDLA10-200
	1_0
	40
	2x2 Low

	5
	400/480
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	6
	400/480
	1
	60
	2
	6
	8
	TDLA10-200
	1_1
	56
	1x2 Low



· Option 2 (Nokia): 
· Baseline test coverage from Option 1;
· Change propagation conditions to align with PDSCH; 
· Add the tests below (if 960kHz is agreed); 
· 960kHz/400MHz. Align propagation condition with PDSCH.
	Test number
	CORESET duration
	CORESET RB
	Interleaver size
	REG bundle size
	Aggregation level
	Propagation Condition
	DCI format
	Information Bit
	Antenna configuration and correlation Matrix

	1
	1
	60
	2
	6
	4
	TBD
	1_1
	56
	1x2 Low

	2
	2
	60
	3
	2
	16 
	TBD
	1_0
	40
	2x2 Low



· Option 3: (Ericsson)
· FR2-2 TDD, SCS 120 KHz/CBW 100 MHz
	Test case
	Interleaver
Size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (Db) @ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	1x2 ULA Low
	1_0
	40
	New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	1x2 ULA Low
	1_1
	56
	New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low
	1_1
	56
	New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low 
	1_0
	40
	 New            


· FR2-2 TDD, SCS 120 KHz/CBW 400 MHz
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (Db) @ 1% 
Pm-dsg

	Test 2-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	1x2 ULA Low
	1_0
	40
	New

	Test
2-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	1x2 ULA Low
	1_1
	56
	New

	Test
2-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low
	1_1
	56
	New

	Test
2-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low 
	1_1
	56
	 New            


· FR2-2 TDD, SCS 480 KHz/CBW 400 MHz
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (Db) @ 1% 
Pm-dsg

	Test 3-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLA20-200
TDLD10-200
	1x2 ULA Low
	1_0
	40
	New

	Test
3-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLA20-200
TDLD10-200
	1x2 ULA Low
	1_1
	56
	New

	Test
3-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	1_1
	56
	New

	Test
3-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low 
	1_0
	40
	 New            



· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Issue 2-1-2: Set of PDCCH Test Cases
In the proposed Ericsson Table, we consider different AL, especially for low MCS such as 8 and 16. We can make FFS the Test cases 2-1 and 3-1.

Choose Option 7 (that should be Option 3 – Typo)


	Apple
	Option 1. We don’t see the need to define so many test cases for PDCCH as suggested in Option 3. 

	Huawei
	Option 1

	Nokia, Nokia Shanghai Bell
	Agree with Apple, that option 3 is too extensive.
Support Option 2.

	Qualcomm
	We are ok with the coverage from option 1, considering the testing workload;



PBCH Demodulation Requirements
Issue 2-2-1: SSB index assumption
· Proposals:
· Option 1: Only with not known SSB index (Qualcomm, Apple);
· Option 2: Both known and not known SSB index (Nokia, Ericsson, Huawei);
· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Issue 2-2-1: SSB index assumption

Choose Option 2.


	Apple
	Option 1 to reduce number of test cases and simulation effort. Don’t really see why we need requirements with known SSB index. 

	Huawei
	We prefer option 2 to keep aligned with legacy test

	Nokia, Nokia Shanghai Bell
	Support option 2.

	Qualcomm
	These requirements, like the legacy ones, cannot be tested and are for information only, to reduce the workload we support introducing requirement for not known SSB index only for reference;




Issue 2-2-2: Test setup for PBCH requirements
· Proposals :
· Option 1: R4-2212572 ()
· FR2-2 TDD, SCS 120 KHz/CBW 100 MHz
	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
100 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLA20-200
	New
	

	
	
	
	TDLD10-200
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLA20-200
	New
	

	
	
	
	TDLD10-200
	New
	



· FR2-2 TDD, SCS 480 KHz/CBW 400 MHz
	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLA20-200
	New
	

	
	
	
	TDLD10-200
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLA20-200
	New
	

	
	
	
	TDLD10-200
	New
	



· Option 2: (Huawei, Ericsson, Nokia)
	Test number
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	

1x2 Low
	TDLA10-200
	New
	unknown

	1-2
	
	TDLA10-200
	New
	known

	1-3
	
	TDLD10-200
	New
	unknown

	1-4
	
	TDLD10-200
	New
	known


· Option 3 (Apple):
· 120KHz/100MHz with TDLA20-200 with unknown SSB index
· 480KHz/400MHz with TDLD10-200 with unknown SSB index
· Option 4 (Qualcomm)
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	

1x2 Low
	TDLA10-200
	New
	unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	New
	unknown



· Recommended WF
· TBA

	Company
	Comments

	Ericsson
	Issue 2-2-2: Test setup for PBCH requirements

We choose Option 1.


	Apple
	Proposed TCs:
120KHz/100MHz with TDLA20-200 with unknown SSB index
480KHz/400MHz with TDLD10-200 with unknown SSB index


	Huawei
	We don’t need to define so many cases. We prefer the following:

	Test number
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	

1x2 Low
	TDLA10-200
	New
	unknown

	1-2
	
	TDLA10-200
	New
	known

	1-3
	
	TDLD10-200
	New
	unknown

	1-4
	
	TDLD10-200
	New
	known





	Ericsson2
	We agree to down select some channel models and opt for what Huawei proposed.
TDLA10-200 and TDLD10-200 are enough.

	Nokia, Nokia Shanghai Bell
	Agree with Huawei’s proposal.

	Qualcomm
	Define the following tests:
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	

1x2 Low
	TDLA10-200
	New
	unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	New
	unknown


 



Summary for 1st round 
Open issues 

	Sub-topic 1
	Issue 2-1-1: Whether to define requirements for multi-slot PDCCH monitoring
· Proposals:
· Option 1: Yes 
· Option 1b: Define requirements for PDCCH demod with 480kHz SCS with 1 slot every 4 slots (Apple, Nokia, Qualcomm);
· Option 1c: If 960kHz is agreed, define PDCCH requirements with 1 slot every 8 slots (Nokia);
· Option 2: No, implicitly test this in PDSCH requirements (Ericsson, Huawei);
· Recommended WF
· According to multiple companies’ feedback, for SCS higher than 120kHz the UE will not monitor PDCCH in every slot. So we recommend that RAN4 follow the mandatory behaviour for multi-slot PDCCH scheduling and schedule PDCCH with (4,1) for 480kHz and (8,1) for 960kHz if agreed. Do not discuss this further in the second round unless there are diverging views.
Issue 2-1-2: Set of PDCCH Test Cases 
· Recommended WF
· Multiple companies regarded Option 3 as too expensive in terms of workload, so we recommend considering the Table below as baseline in the second round and discuss whether:
· 1) To align propagation conditions with PDSCH;
· 2) To add 960kHz tests;
· 3) Other options not precluded;
	Test number
	CBW/SCS
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	100/120
	1
	60
	3

	2
	2 
	TDLA10-200
	1_0
	40
	1x2 Low

	2
	100/120
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	3
	100/120
	1
	60
	3
	2
	8 
	TDLA10-200
	1_1
	56
	2x2 Low

	4
	100/120
	2
	60
	3
	2
	16 
	TDLA10-200
	1_0
	40
	2x2 Low

	5
	400/480
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	6
	400/480
	1
	60
	2
	6
	8
	TDLA10-200
	1_1
	56
	1x2 Low

	7
	400/480
	2
	60
	3
	2
	16
	TDLA10-200
	1_0
	40 
	2x2 Low





	Sub-topic #2
	Issue 2-2-1: SSB index assumption
· Proposals:
· Option 1: Only with not known SSB index (Qualcomm, Apple);
· Option 2: Both known and not known SSB index (Nokia, Ericsson, Huawei);
· Recommended WF
· Continue discussing in the second round





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 #2: SDR and CSI Demodulation Requirements
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
SDR Demodulation Requirements 
Issue 3-1-1: Scope of the FR2-2 UE SDR Requirements:
· Proposals:
· Option 1: Do not introduce SDR requirements for FR2-2 (Qualcomm, Apple, Huawei);
· Option 1: Define SDR tests according to the table below (Ericsson);
· following numerologies have been considered (under PN effects): 120 KHz/100 MHz (66 RBs), 120 KHz/400 MHz (264 RBs), 480 KHz/400 MHz (66 RBs), and 480 KHz/800 MHz (124 RBs). 
	Received antenna
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS
	PN compensation

	
	
	
	
	
	PRB (66)
	PRB (124 or 264)

	



2Rx UE
	


1

	
6

	1
	27
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.8
	23
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.75
	22
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.4
	14
	CPE only
	CPE+ICI (u=2)

	
	
	4

	1
	16
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.4
	10
	CPE only
	CPE only

	
	
	2

	1
	9
	CPE only
	CPE only

	
	
	
	0.4
	4
	CPE only
	CPE only


· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-1-1: Scope of the FR2-2 UE SDR Requirements:
We choose Option 3 (Ericsson proposal).


	Apple
	We are wondering how the SDR requirements will be tested with such low testable SNR in FR2-2. Could someone please clarify? SDR tests are meant to be tested at max supported UE CBW for the corresponding SCS. We don’t really see the necessity and purpose of introducing these requirements if they are not testable. 

	Huawei
	Sorry for the typo, we propose to only consider 120kHz SCS since it is more sensitive to phase noise.
We have the same concern with Apple, maybe we can de-prioritize SDR test in Rel-17 and further discuss it in the future release if necessary.

	Qualcomm
	Support option 1, SDR tests are not meaningful with the low testable SNR assumed.
Keep SDR FFS




Issue 3-1-2: Maximum MCS (Scaling Factor = 1) for FR2-2 in the SDR tables
· Proposals:
· Option 1: MCS 24 for Rank1 and rank2 (Huawei);
· Option 2: MCS 27 for Rank 1 (Ericsson, see table in Issue 3-1-1);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-1-2: Maximum MCS (Scaling Factor = 1) for FR2-2 in the SDR tables
We choose Option 2 (MCS 27, Rank 1)


	Apple
	We need to choose highest MCS that is feasible to test. 

	Huawei
	Based on our simulation results, maximum MCS that SNR@85% of maximum throughput can be achieved is MCS24. We support option 1



Issue 3-1-3: Minimum MCS for FR2-2 in the SDR tables
· Proposals:
· Option 1: MCS 0 for Rank1 and rank2 (Huawei)
· Option 1: Depending on maximum Modulation Format (Ericsson, from table):
	Maximum Modulation Format
	Minimum MCS

	6
	14

	4
	10

	2
	4


· ;
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-1-3: Minimum MCS for FR2-2 in the SDR tables
We choose Option 2 (Ericsson proposal)


	Huawei 
	Option 1 considering low testable SNR in FR2-2



Issue 3-1-4: Rank to use for FR2-2 SDR Requirements
· Proposals:
· Option 1: Rank 1 and Rank 2 (Huawei, Apple);
· Option 1: Rank 1 only (Ericsson, from table);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-1-4: Rank to use for FR2-2 SDR Requirements
To follow our proposals for PDSCH, we define requirements for Rank 1 only.
We choose Option 2.


	Apple
	Rank2 should be introduced for SDR reqt if feasible to test.

	Huawei
	We think rank 2 should be tested since it affect the maximum throughput



Issue 3-1-5: Whether to define separate MCS to SNR mapping table for different CBW
· Proposals:
· Option 1: Yes (Huawei, Apple)
· Option 2: No;
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Yes, depending on testable SNR. 



Issue 3-1-6: Scenarios to consider for the FR2-2 SDR Requirements:
· Proposals:
· Option 1: ()
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC);
· Option 2: (Huawei, Apple, Ericsson, Qualcomm);
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 single CC
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-1-6: Scenarios to consider for the FR2-2 SDR Requirements:
We choose Option 1.


	Apple
	We support option 2. 

	Huawei
	Option 2. @Ericsson, RF didn’t define any DC combination for FR1+FR2-2 scenario, could you please clarify why consider DC scenario? 

	Ericsson2
	When we define band combinations with FR1+FR2-1, the addition of FR2-1 does not affect the RF requirements, and FR1+FR2-1 DC has been agreed. We except the same for FR2-2.
Anyway, we can compromise at this moment, and opt for Option 2. 

	Qualcomm
	We are ok with option 2;



Issue 3-1-7: For FR1+FR2-2 CA scenarios, whether to transmit ACK/NACK separately on each CC
· Proposals:
· Option 1: Yes (Huawei);
· Option 2: No;
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Not very clear what this means. We assume in FR1+FR2-1 CA ACK/NACK will be sent on FR1 UL, and on PCC for all other CCs.  

	Huawei
	@Apple, due the limitation of HARQ processes, if ACK/NACK are transmitted on FR1 CC (7D1S2U), there will be many empty DL slot in FR2-2 CC which will make SDR test meaningless. 




CQI Demodulation Requirements
Issue 3-2-1: Scope of the FR2-2 CQI Requirements:
· Proposals:
· Option 1: Only for SCS 120kHz, CBW=100MHz (Qualcomm, Apple, Huawei);
· Option 2: SCS=120kHz, CBW=100MHz and SCS=480kHz,CBW=400MHz (Nokia, Ericsson);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-2-1: Scope of the FR2-2 CQI Requirements:
We choose Option 2.


	Apple
	Option 1 considering testable SNR.

	Huawei
	Option 1

	Qualcomm
	Option 1;



Issue 3-2-2: Target Modulation Order for FR2-2 CQI Requirements:
· Proposals:
· Option 1: Up to 16 QAM (Qualcomm, Apple, Huawei);
· Option 2: Include 64QAM (Nokia, Ericsson);
· Option 3b: Do not limit requirements based on current TE capability (Nokia);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-2-2: Target Modulation Order for FR2-2 CQI Requirements:
For the same arguments that we have provided above, we believe that 64QAM should be considered.
Choose Option 2.


	Apple
	Option 1 considering testable SNR.

	Huawei
	Option 1

	Qualcomm
	Option 1;



Issue 3-2-3: Whether to reuse CQI requirements test setup and metrics from FR2-1 for 120kHz/100MHz:
· Proposals:
· Option 1: Yes,  for 120kHz/100MHz (Qualcomm, Ericsson, Apple);
· Option 2: Test points: SNR = 6/7 for 16QAM, -2/-1Db for QPSK (Huawei);
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-2-3: Whether to reuse CQI requirements test setup and metrics from FR2-1 for 120kHz/100MHz:
We believe that CQI reporting requirements that have been defined for FR2-1 120 KHz/100 MHz can be reused in FR2-2 120 KHz/100 MHz when applicable.

Choose Option 1.


	Apple
	Yes, for 120KHz/100MHz

	Huawei
	Option 2

	Qualcomm
	Option 1 for 120kH/100MHz;



Issue 3-2-4: CQI requirements test setup and metrics from FR2-1 for 480kHz/400MHz:
· Proposals:
· Option 1 (Ericsson):
· Periodicity/offset = 32/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
· FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Keep same CQI delay as 120 KHz SCS, i.e., 8.375 ms.  
· Option 2: Do not introduce CQI Requirement test for 480kHz/400MHz; (Apple)
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	Issue 3-2-4: CQI requirements test setup and metrics from FR2-1 for 480kHz/400MHz:

We choose Option 1.


	Apple
	Do not introduce CQI reporting requirements with 480/400MHz

	
	

	
	


Summary for 1st round 
Open issues 

	Sub-topic #1
	Issue 3-1-1: Scope of the FR2-2 UE SDR Requirements:
· Proposals:
· Option 1: Do not introduce SDR requirements for FR2-2 (Qualcomm, Apple, Huawei);
· Option 1: Define SDR tests according to the table below (Ericsson);
· following numerologies have been considered (under PN effects): 120 KHz/100 MHz (66 RBs), 120 KHz/400 MHz (264 RBs), 480 KHz/400 MHz (66 RBs), and 480 KHz/800 MHz (124 RBs). 
	Received antenna
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS
	PN compensation

	
	
	
	
	
	PRB (66)
	PRB (124 or 264)

	



2Rx UE
	


1

	
6

	1
	27
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.8
	23
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.75
	22
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.4
	14
	CPE only
	CPE+ICI (u=2)

	
	
	4

	1
	16
	CPE only
	CPE+ICI (u=2)

	
	
	
	0.4
	10
	CPE only
	CPE only

	
	
	2

	1
	9
	CPE only
	CPE only

	
	
	
	0.4
	4
	CPE only
	CPE only


· Recommended WF
· Only 1 company supports introducing SDR requirements. Can Ericsson agree to option 1?
Issue 3-1-2: Maximum MCS (Scaling Factor = 1) for FR2-2 in the SDR tables
· Proposals:
· Option 1: MCS 24 for Rank1 and rank2 (Huawei);
· Option 2: MCS 27 for Rank 1 (Ericsson, see table in Issue 3-1-1);
· Recommended WF
· Continue discussing and decide based on simulation results;
Issue 3-1-3: Minimum MCS for FR2-2 in the SDR tables
· Proposals:
· Option 1: MCS 0 for Rank1 and rank2 (Huawei)
· Option 1: Depending on maximum Modulation Format (Ericsson, from table):
	Maximum Modulation Format
	Minimum MCS

	6
	14

	4
	10

	2
	4



· Recommended WF
· Continue discussing;
Issue 3-1-4: Rank to use for FR2-2 SDR Requirements
· Proposals:
· Option 1: Rank 1 and Rank 2 (Huawei, Apple);
· Option 2: Rank 1 only (Ericsson, from table);
· Recommended WF
· Continue discussing;
Issue 3-1-5: Whether to define separate MCS to SNR mapping table for different CBW
· Proposals:
· Option 1: Yes (Huawei, Apple)
· Option 2: No;
· Recommended WF
· No company has expressed interest in Option 2. Considering the testable SNR, we recommend to define different MCS to SNR mapping table for different CBW;

Issue 3-1-6: Scenarios to consider for the FR2-2 SDR Requirements:
· Agreement: Companies agreed to consider the following scenarios for the definition of FR2-2 SDR requirements
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 single CC

Issue 3-1-7: For FR1+FR2-2 CA scenarios, whether to transmit ACK/NACK separately on each CC
· Proposals:
· Option 1: Yes (Huawei);
· Option 2: No;
· Recommended WF
· Continue discussing it in the second round


	Sub-topic #2
	Issue 3-2-1: Scope of the FR2-2 CQI Requirements:
· Proposals:
· Option 1: Only for SCS 120kHz, CBW=100MHz (Qualcomm, Apple, Huawei);
· Option 2: SCS=120kHz, CBW=100MHz and SCS=480kHz,CBW=400MHz (Nokia, Ericsson);
· Recommended WF
· Continue discussing it in the second round
Issue 3-2-2: Target Modulation Order for FR2-2 CQI Requirements:
· Proposals:
· Option 1: Up to 16 QAM (Qualcomm, Apple, Huawei);
· Option 2: Include 64QAM (Nokia, Ericsson);
· Option 3b: Do not limit requirements based on current TE capability (Nokia);
· Recommended WF
· Continue discussing it in the second round
Issue 3-2-3: Whether to reuse CQI requirements test setup and metrics from FR2-1 for 120kHz/100MHz:
· Proposals:
· Option 1: Yes, for 120kHz/100MHz (Qualcomm, Ericsson, Apple);
· Option 2: Test points: SNR = 6/7 for 16QAM, -2/-1Db for QPSK (Huawei);
· Recommended WF
· Continue discussing it in the second round
Issue 3-2-4: CQI requirements test setup and metrics from FR2-1 for 480kHz/400MHz:
· Proposals:
· Option 1 (Ericsson):
· Periodicity/offset = 32/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
· FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Keep same CQI delay as 120 KHz SCS, i.e., 8.375 ms.  
· Option 2: Do not introduce CQI Requirement test for 480kHz/400MHz; (Apple)
· Recommended WF
· Continue discussing it in the second round




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 #4: Specification Structure and comment collections on Draft CRs 
Open issues summary
Sub-topic 2-1: Specification Structure
Issue 4-1-1: Overall Specification Structure 
· Proposals :
· Option 1: PDSCH: 7.2.2.2.4, PDCCH/PBCH: Update in existing subclauses, SDR:? 
· Option 2: PDSCH: 7.2.2.2.4, PDCCH: 7.3.2.2.4, PBCH: 7.4.2.3, SDR: 7.5A.2
· Option 3: Do not introduce new subsections. Update legacy table headings to include FR1-1. Add new table with table heading FR2-2. Change applicability section (“Applicability of requirements for operating bands”) to only required testing of table with FR2-2 in FR2-2 bands.(Nokia, Huawei, Qualcomm);
· Option 3a: Requirement tables should specify whether they apply to FR2-1 or FR2-2, and the applicability of the requirements for operating bands should list the applicable tables separately; (Qualcomm);
· Option 3b: Huawei, Table 2.1
· Table 2.1: Proposed positions in TS 38.101-4 for FR2-2 requirements
	Requirements
	Sub-clause

	PDSCH requirements for FR2-2 single operation: 
	7.2.2.2.1

	PDSCH requirements for FR1+FR2-2 CA:
	9.2A.1

	PDSCH requirements for FR1+FR2-2 NR-DC:
	9.2B.2

	PDCCH requirements for FR2-2 single operation: 
	7.3.2.2.2

	PDCCH requirements for FR1+FR2-2 CA
	9.3A.1

	PDCCH requirements for FR1+FR2-2 NR-DC:
	9.3.B.2

	PBCH requirements
	7.4.2.2

	SDR requirements for FR2-2 single operation:
	7.5.1

	SDR requirements for FR1+FR2-2 CA
	9.4A.1

	SDR requirements for FR1+FR2-2 NR-DC
	9.4B.2

	CQI requirements for FR2-2 single operation 
	8.2.2.2.1

	CQI requirements for FR1+FR2-2 CA
	10.2A

	CQI requirements for FR1+FR2-2 NR-DC 
	10.2B.2



· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Option 3 since we are not introducing requirements for new features but for additional band. Also, we prefer not to change the existing tables to say FR2-1, but only introduce table headings with requirements for FR2-2 bands   

	Nokia, Nokia Shanghai Bell
	Support option 3.
@Apple: The general overall agreement is that FR2 refers to FR2-1 and FR2-2 combined (see our comments to DraftCR R4-2212673).. The existing tables as they would refer to FR2 in our view and not only FR2-1.
In addition since RAN4 agreed to not reuse requirements from FR2-1 in FR2-2 and provide separate tables for FR2-2, we see the need to differentiate between the two. 
Agreement from RAN4#102e 
Issue 1-5-1: Implementation of FR2-2 requirements into specification
Capture FR2-2 demodulation requirement into same section as FR2-1 but with different tables if possible.

In our view, this can only be done by appending FR2-1 to existing tables and including FR2-2 in new tables related to FR2-2. This is also the case for the common test parameters as there might be difference between the common parameters of FR2-1 and FR2-2.

	Qualcomm
	Support option 3;
We share Nokia’s view, current requirement tables should be modified to FR2-1 to avoid miscomprehension on the applicability of the requirements (we see related issues to this topic also coming up in other threads)



Issue 4-1-2: Specification Structure for PDCCH:
· Proposals:
· Option 1: Table below (Ericsson);
· Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates in Table 7.3-1

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs


· Option 2: Nokia (according to draft CR)

	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates on FR2-2

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	Updates on FR2-2

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs



· 
· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Okay with option 1.

	Nokia, Nokia Bell Labs
	Based on our comments in Issue 4-1-1 and our draftCR for PDCCH, we have the following additional option:
Option 2:

Section number
Section name
Note
7.3
PDCCH demodulation requirements
Updates on FR2-2
7.3.1
  1RX requirements
Void
7.3.2
  2RX requirements
Updates on FR2-2
7.3.2.2
    TDD

7.3.2.2.1
 1 Tx Antenna performances
Updates on FR2-2
7.3.2.2.2
 2 Tx Antenna performances
Updates on FR2-2
7.4
PBCH demodulation requirements

7.4.1
  1RX requirements

7.4.2
  2RX requirements

7.4.2.2
    TDD
Updates on FR2-2 UEs




	Qualcomm
	Option 1 and 2 are aligned in structure, updates can be done where necessary to distinguish FR2-1 and FR2-2;




Issue 4-1-3: Specification Structure for SDR:
· Proposals:
· Option 1: Table below (Ericsson);
Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.5
	Sustained downlink data rate provided by lower layers
	

	7.5.1
	  FR2 single carrier requirements
	Updates on FR2-2 



· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	Okay with option 1.

	Qualcomm
	Option 1;



Issue 4-1-4: Specification Structure for CQI:
· Proposals:
· Option 1: Table below (Ericsson);
· Table 1	Specification structure for UE CSI reporting requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	8.2
	Reporting of Channel Quality Indicator (CQI)
	

	8.2.2
	  2RX requirements
	

	8.2.2.2
	    TDD
	

	8.2.2.2.1
	      CQI reporting definition under AWGN
	Updates on FR2-2

	8.2.2.2.2
	      CQI reporting under fading conditions
	Updates on FR2-2



· Recommended WF
· TBA
	Company
	Comments

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

	Apple
	We only agreed on introducing reqt with AWGN fr FR2-2. Fine with option 1. 

	Nokia, Nokia Shanghai Bell
	Option 1

	Qualcomm
	Option 1 – AWGN only;




Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4- 2211871
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple



	Nokia: Eventhough the current version specifically indicates the operating bands, we propose to use the term FR2-2 to have consistency across the specification (see also our comments to DraftCR: R4-2212673. 
In earlier agreement the FDL_high should be updated for FR2-2 to 71GHz.:
From: R4-2207223:
Issue 3-2-3: Other
Increase the FLD_high max frequency to cover FR2-2 frequency bands, i.e. “FDL_high may not exceed 71000 MHz” and reconsider existing.


	
	

	R4-2212110
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell



	Apple: We don’t see the need to replicate the common parameters table for FR2-2. We can add the relevant updates to parameters for 480KHz SCS. Also the test parameters for 120 and 480KHz SCS shouldn’t be in separate tables.

	
	Nokia: Thanks Apple for review and comments. We split the common parameters as we agreed to keep separate tables for FR2-1 and FR2-2 where possible. Also in case dedicated changes are needed for either tables, the suggested structure will be able support that.
The test parameters are kept in separate tables due to having all 3 (120, 480, 960) in one table would in our view make the table too big for the page width. We understand, that 960kHz SCS is not agreed yet, however even if not agreed now, requirements for 960kHz might be added at a later point in time.

	R4-2212578
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson



	Apple: No updates?

	R4-2212579
	draft CR on SDR requirements for 52.6 - 71 GHz band
	Ericsson



	Apple: The cover sheet shouldn’t have revision marks.
These sections exist in spec, why are they with revision marks? Cannot tell where the newly added sections or requirements are. Why are CQI sections deleted?

	R4-2213817
	Draft CR Introduction of FR2-2 PDSCH performance requirements in TS 38.101-4
	Huawei,HiSilicon



	Nokia: 960kHz SCS is not decided yet, so 960kHz should be added as [960kHz]. Also, please see our comments for our draftCR about splitting the tables.

	R4-2212673

	Draft CR - definition of FR2-2
	Nokia, Nokia Shanghai Bell



	Apple: We prefer not to rename everything to FR2-1 in spec. We can introduce FR2-2 where necessary. 

	
	Nokia: Thanks Apple for the review and comments. Our understanding based on the wording from 38.101-2 v17.6.0 is that FR2 relates to both FR2-1 and FR2-2, hence any existing FR2-1 only tables, etc, would have to be specifically identified as FR2-1. Due to this, we see the new abbreviations needed:
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1. Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered, unless otherwise stated.
Table 5.1-1: Definition of frequency ranges
Frequency range designation
Corresponding frequency range 
FR1
410 MHz – 7125 MHz
FR2
FR2-1
24250 MHz – 52600 MHz

FR2-2
52600 MHz – 71000 MHz





Summary for 1st round 
Open issues 

	Subtopic#1
	Issue 4-1-1: Overall Specification Structure 
· Recommended WF:
· Companies agreed on not introducing new subsections and changing applicability section (“Applicability of requirements for operating bands”) to only required testing of table with FR2-2 in FR2-2 bands.
· In the second round, companies are invited to continue discussing the following details of Option 3:
· 1) Whether to update existing tables by specifying FR2-1 to differentiate from FR2-2
· 2) Proposed positions according to table below
	Requirements
	Sub-clause

	PDSCH requirements for FR2-2 single operation: 
	7.2.2.2.1

	PDSCH requirements for FR1+FR2-2 CA:
	9.2A.1

	PDSCH requirements for FR1+FR2-2 NR-DC:
	9.2B.2

	PDCCH requirements for FR2-2 single operation: 
	7.3.2.2.2

	PDCCH requirements for FR1+FR2-2 CA
	9.3A.1

	PDCCH requirements for FR1+FR2-2 NR-DC:
	9.3.B.2

	PBCH requirements
	7.4.2.2

	SDR requirements for FR2-2 single operation:
	7.5.1

	SDR requirements for FR1+FR2-2 CA
	9.4A.1

	SDR requirements for FR1+FR2-2 NR-DC
	9.4B.2

	CQI requirements for FR2-2 single operation 
	8.2.2.2.1

	CQI requirements for FR1+FR2-2 CA
	10.2A

	CQI requirements for FR1+FR2-2 NR-DC 
	10.2B.2




Issue 4-1-2: Specification Structure for PDCCH:
· Proposals:
· Option 1: Table below (Ericsson);
· Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates in Table 7.3-1

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs


· Option 2: Nokia (according to draft CR)
	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates on FR2-2

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	Updates on FR2-2

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs



· Recommended WF
· Continue discussing in the second round

Issue 4-1-3: Specification Structure for SDR:
· Agreement: 
Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.5
	Sustained downlink data rate provided by lower layers
	

	7.5.1
	  FR2 single carrier requirements
	Updates on FR2-2 

	
	
	


 
Issue 4-1-4: Specification Structure for CQI:
· Recommended WF:
· According to companies’ comments, use the structure from Table 1 below, with the exception of CQI reporting under fading conditions, for which no FR2-2 requiments are agreed to be introduced.
· Table 1	Specification structure for UE CSI reporting requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	8.2
	Reporting of Channel Quality Indicator (CQI)
	

	8.2.2
	  2RX requirements
	

	8.2.2.2
	    TDD
	

	8.2.2.2.1
	      CQI reporting definition under AWGN
	Updates on FR2-2

	8.2.2.2.2
	      CQI reporting under fading conditions
	Updates on FR2-2




	
	




CRs/TPs
	CR/TP number
	Comments collection

	R4- 2211871
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	
	Apple



	Nokia: Eventhough the current version specifically indicates the operating bands, we propose to use the term FR2-2 to have consistency across the specification (see also our comments to DraftCR: R4-2212673. 
In earlier agreement the FDL_high should be updated for FR2-2 to 71GHz.:
From: R4-2207223:
Issue 3-2-3: Other
Increase the FLD_high max frequency to cover FR2-2 frequency bands, i.e. “FDL_high may not exceed 71000 MHz” and reconsider existing.


	
	

	R4-2212110
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell



	Apple: We don’t see the need to replicate the common parameters table for FR2-2. We can add the relevant updates to parameters for 480KHz SCS. Also the test parameters for 120 and 480KHz SCS shouldn’t be in separate tables.

	
	Nokia: Thanks Apple for review and comments. We split the common parameters as we agreed to keep separate tables for FR2-1 and FR2-2 where possible. Also in case dedicated changes are needed for either tables, the suggested structure will be able support that.
The test parameters are kept in separate tables due to having all 3 (120, 480, 960) in one table would in our view make the table too big for the page width. We understand, that 960kHz SCS is not agreed yet, however even if not agreed now, requirements for 960kHz might be added at a later point in time.

	R4-2212578
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson



	Apple: No updates?

	R4-2212579
	draft CR on SDR requirements for 52.6 - 71 GHz band
	Ericsson



	Apple: The cover sheet shouldn’t have revision marks.
These sections exist in spec, why are they with revision marks? Cannot tell where the newly added sections or requirements are. Why are CQI sections deleted?

	R4-2213817
	Draft CR Introduction of FR2-2 PDSCH performance requirements in TS 38.101-4
	Huawei,HiSilicon



	Nokia: 960kHz SCS is not decided yet, so 960kHz should be added as [960kHz]. Also, please see our comments for our draftCR about splitting the tables.

	R4-2212673

	Draft CR - definition of FR2-2
	Nokia, Nokia Shanghai Bell



	Apple: We prefer not to rename everything to FR2-1 in spec. We can introduce FR2-2 where necessary. 

	
	Nokia: Thanks Apple for the review and comments. Our understanding based on the wording from 38.101-2 v17.6.0 is that FR2 relates to both FR2-1 and FR2-2, hence any existing FR2-1 only tables, etc, would have to be specifically identified as FR2-1. Due to this, we see the new abbreviations needed:
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1. Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered, unless otherwise stated.
Table 5.1-1: Definition of frequency ranges
Frequency range designation
Corresponding frequency range 
FR1
410 MHz – 7125 MHz
FR2
FR2-1
24250 MHz – 52600 MHz

FR2-2
52600 MHz – 71000 MHz






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 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FR2-2 UE demodulation requirements
	Qualcomm
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4- 2211871
	
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple
	Revised
	

	R4-2212110
	
	Nokia_DraftCR_38101-4_PDCCH
	Nokia
	Revised
	

	R4-2212578
	
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson	
	Revised
	

	R4-2212579
	
		
draft CR on SDR requirements for 52.6 - 71 GHz band

	Ericsson
	Revised
	

	R4-2213817
	
	Draft CR Introduction of FR2-2 PDSCH performance requirements in TS 38.101-4

	Huawei,HiSilicon

	Revised
	

	R4-2212673
	
	Draft CR - definition of FR2-2

	Nokia, Nokia Shanghai Bell

	Revised
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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
