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Introduction
This email thread discusses the demodulation part of the Rel-17 NR coverage enhancement WI: in agenda 9.17.2.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to provide comments in section 1.3 and 2.3.
· 2nd round: TBA

Topic #1: PUSCH Enhancements of Rel-17 NR Coverage Enhancement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207742
	Nokia, Nokia Shanghai Bell
	Metric
Proposal 1:Use as evaluation metric the SNR at which the PUSCH achieves 70% of throughput to test PUSCH TBoMS and PUSCH JCE performances.
TBoMS
Proposal 2:RAN4 to specify TBoMS requirements over 8 available slots in FDD and include 4 slots in TDD in both FR1 and FR2.
Proposal 3:RAN4 to have requirements for PUSCH TBoMS using the default TDD UL-DL pattern for FR1
Proposal 4:RAN4 to have requirements for PUSCH TBoMS using the default TDD UL-DL pattern for FR2 60kHz/120 kHz SCS using: 3D1S1U, S=10D:2G:2U
Proposal 5:TBoMS demod requirements to be specified using narrow PUSCH allocation, e.g 4 or 5 PRBs.
Proposal 6:RAN4 to define TBoMS requirements using MCS2.
Proposal 7:RAN4 to consider CP-OFDM only to define TBoMS requirements
Proposal 8:For TBoMS requirements, cover both PUSCH mapping type A and type B for FR1
Observation 1:The TBoMS simulation results for TBoMS show that there is a non-trivial scaling between the number of antennas and throughput performance. Hence, we need to have requirements for 4Rx and 8Rx
Proposal 9:RAN4 to include both 4Rx and 8Rx for TBoMS requirements.
Proposal 10:RAN4 to use 1+0 DMRS configuration for TBoMS requirements.
Proposal 11:For JCE requirements, use an actual time domain window (aTDW) length to be 2 for TDD
Proposal 12:Use configured time domain window (cTDW) to be 16 for TDD and 8 for FDD
Observation 2:Assuming the default 7DSUU TDD UL-DL pattern, at least 4 repetitions are needed to test the segmentation framework of cTDW in multiple aTDWs.
Proposal 13:Use configured number of repetitions greater or equal to 4 to define the JCE requirements.
Observation 3:Since the full applicable bandwidth is agreed in RAN4#102-e, the inter slot frequency hopping is no more possible and the interaction between FH and DMRS bundling will not be tested.
Proposal 14:RAN4 to use the commonly 7D1S2U, S=6D:4G:4U pattern for 30 kHz for JCE requirements.
Proposal 15:Use the new TDD pattern: DDSUU for 15 kHz, 30kHz and 120 kHz for JCE requirements
Proposal 16:RAN4 to consider CP-OFDM only to define JCE requirements
Proposal 17:Cover 2Rx, 4Rx and 8Rx for FR1 for JCE requirements, with the usual test applicability rule.
Observation 4:JCE simulations show that the SNR gain with DMRS 1+1 configuration is bigger than DMRS 1+0.
Proposal 18:Use both DMRS 1+1 and DMRS 1+0 configurations for JCE requirements. 
Proposal 19:Use the ideal phase offset to derive JCE requirement and phase offset model will be covered by TE side in the test uncertainty.
Proposal 20:Use L=1, K=2 for PT-RS configuration to define JCE requirements.
Proposal 21:Use full slot allocation (14 symbols) for PUSCH JCE requirements

	R4-2208010
	Ericsson
	Proposal 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1.  
For TBoMS
Proposal 2: For TBoMS demodulation requirement, DFT-s-OFDM is not considered.
Proposal 3: For TBoMS demodulation requirement, 4 and 8 Rx antennas are not considered.
Proposal 4: For TBoMS demodulation requirement, following parameter settings are applied
•	SNR@70% throughput as the test metric
•	MCS#2 (193/1024) in 64QAM MCS table
•	3D1S1U, S=10D:2G:2U for 15/60/120kHz SCS
Proposal 5: For TBoMS demodulation requirement, following parameter settings are applied,
•	For the number of available slots, only 2 available slots are considered for TDD and FDD
•	For the number of PRBs,
o	15kHz SCS: 25 RBs for all channel bandwidths
o	30kHz SCS: 24 RBs for all channel bandwidths
o	60kHz and 120kHz SCS: 32 RBs for all channel bandwidths
Proposal 6: For TBoMS demodulation requirement for FR2,
•	Both 1+0 and 1+1 are considered for additional DMRS configuration
•	Both PTRS with K=2, L=1 and no PTRS are considered.
Proposal 7: For TBoMS demodulation requirement for FR1 and FR2, the existing test applicability rule for different channel bandwidths can be reused.

For PUSCH JCE
Proposal 8: For PUSCH JCE demodulation requirement, 8 repetitions can be considered for TDD and FDD.
Proposal 9: For PUSCH JCE demodulation requirement, the configured TDW length can be configured same as the active TDW length.
Proposal 10: For FDD, the active TDW length can be configured same as the number of repetitions, if it doesn’t beyond the capability “maximum duration” supported by TE. 
Proposal 11: For 15/60/120kHz SCS, the UL-DL pattern 7D1S2U, S=6D:4G:4U can be considered as a starting point. For 60/120kHz SCS, UL-DL pattern with more consecutive UL slots, e.g., 5D1S4U, can be considered further if necessary.
Proposal 12: Inter-slot frequency hopping is disabled for PUSCH JCE for TDD and FDD.
Proposal 13: For PUSCH JCE demodulation requirement, DFT-s-OFDM is not considered.
Proposal 14: For PUSCH JCE demodulation requirement, MCS#2 is considered.
Proposal 15: For PUSCH JCE demodulation requirement for FR2, TDLA30-75 can be considered for initial simulation.
Proposal 16: Only 2 Rx antennas are considered for PUSCH JCE for FR1 and FR2.
Proposal 17: About the additional DMRS, pos1 should be considered for PUSCH JCE for FR1 and FR2.
Observation 1: Some clarification is needed about the meaning of not considering pos0 in the PUSCH demodulation requirement for FR2.
Proposal 18: For PUSCH JCE, it is better to model the phase continuity tolerance of UE and the carrier frequency offset for the minimum performance requirement to check receiver algorithm if it is feasible for TE implementation.
Proposal 19: For PUSCH JCE demodulation requirement, consider SNR@70% throughput as the test metric.

	R4-2208082
	Samsung
	Proposal 1: RAN4 applies 4 available slots in FDD and 2 available slots in TDD for PUSCH requirements with TBoMS
Proposal 2: RAN4 applies narrow PUSCH allocation as 5PRB for PUSCH requirements with TBoMS. 
Proposal 3: RAN4 applies the following TDD UL-DL pattern for PUSCH requirement with TBoMS for 30KHz SCS.
-	For 15KHz SCS
-	No PUSCH requirement with TBoMS for TDD UL-DL pattern as 3D1S1U in 15KHz SCS
-	If needed, use TDD UL-DL pattern as 7D1S2U in 15KHz SCS
-	For 60KHz SCS
-	7D1S2U, S=6D:4G:4U
-	For 120KHz SCS
-	7D1S2U, S=6D:4G:4U

Proposal 4: RAN4 applies CP-OFDM waveform for PUSCH requirements with TBoMS.
Proposal 5: RAN4 applies MCS 4 for PUSCH requirements with TBoMS
Proposal 6: RAN4 applies 2 Rx antenna configuration for PUSCH requirement with TBoMS
Proposal 7: RAN4 applies the test metric of   SNR@ 70% of Throughput for PUSCH requirements with TBoMS. If BLER as test metric is applied, the BLER of 1st transmission can be considered.
Proposal 8: RAN4 applies only one DMRS configuration for PUSCH requirement with TBoMS, and without PT-RS configuration.
Proposal 9: RAN4 applied 2 slots in TDD and FDD for PUSCH requirement with Joint channel estimation
Proposal 10: RAN4 applied the cTDW length same as the aTDW length as 2 for requirement with JCE
Proposal 11: RAN4 applied the PUSCH repetition number same as aTDW length for JCE, 2 for both TDD	 and FDD.
Proposal 12: Disable the inter-slot frequency hopping for both TDD and FDD 
Proposal 13: No PUSCH requirement for JCE in TDD with 15KHz /60KHz/120KHz SCS. If needed, TDD pattern as DSUUU can be considered.
Proposal 14： RAN4 applies only CP-OFDM waveform for PUSCH requirement with JCE.
Proposal 15: Only 2 Rx antenna combination is selected for PUSCH requirement with JCE.
Proposal 16: RAN4 applies the test metric with SNR at 70% of TP for PUSCH requirement with JCE. If BLER is selected, 1% of BLER for the 1st transmission can be considered or apply the same BLER metric definition defined in Rel-16 URLLC WI.
Proposal 17: PT-RS is not configured for PUSCH requirement with JCE in FR2

	R4-2209407
	China Telecom
	Proposal 1: Use 4 physical/available slots for both FDD and TDD TBoMS tests.
Proposal 2: Support to use narrow PUSCH allocation (5PRBs) for TBoMS tests.
Proposal 3: Cover 15kHz, 60kHz and 120kHz SCS for TBoMS tests, and the existing TDD UL-DL pattern, i.e., 3D1S1U, S=10D:2G:2U, can be used as a start point.
Observation 1: TBoMS can achieve better performance for TDD pattern with non-consecutive slots due to time diversity, and we have also decided to use high speed channel model for TBoMS.
Proposal 4: Further decide whether to reuse the existing applicability rule for different TDD UL-DL patterns based on simulation results.
Proposal 5: Cover both DFT-S-OFDM and CP-OFDM for BS requirements for PUSCH TboMS.
Proposal 6: Use MCS 4 to have higher SNR requirement especially for 8Rx cases.
Observation 2: 4Rx and 8Rx are both typical BS deployments for NR. Especially for coverage limited scenario which is the target scenario of this WI, 4Rx and 8Rx is very likely to be used in addition to TBoMS and/or JCE.
Proposal 7: Cover 4Rx 8Rx for FR1 TBoMS and PUSCH JCE tests.
Proposal 8: Fine with either 2% BLER or 70% max TP for the test metric for TBoMS.
Observation 3: JCE with 2 consecutive slots can achieve performance gain as large as 1.2dB for 2Rx, 1.5dB for 4Rx and 2.3dB for 8Rx, compared with the baseline PUSCH repetition with the same consecutive slot number.
Proposal 9: Use the largest consecutive slot number agreed in RAN4 RF session, i.e., 16 consecutive slots.
Proposal 10: Use cTDW length same as aTDW length and use the same PUSCH repetition number as aTDW length, for both FDD and TDD.
Proposal 11: Define PUSCH JCE test requirements that cover each channel bandwidth which is covered in normal PUSCH demodulation for each SCS:
–	For 15kHz SCS (if introduced): 5MHz, 10MHz, 20MHz 
–	For 30kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz
–	For 60kHz SCS (if introduced): 50MHz, 100MHz
–	For 120kHz SCS (if introduced): 50MHz, 100MHz, 200MHz.
Proposal 12: Fine to disable frequency hopping for PUSCH JCE tests.
Proposal 13: Use DSUUU pattern for 15/60/120 kHz SCS for PUSCH JCE tests.
Proposal 14: Cover both DFT-S-OFDM and CP-OFDM for BS requirements for PUSCH JCE.
Observation 4: According to the simulation results, PUSCH JCE with DMRS 1+1 can provide larger performance gain compared with DMRS 1+0.
Proposal 15: Use DMRS 1+1 for BS PUSCH demod requirements with JCE.
Observation 5: PUSCH JCE provide larger performance with the increasing of Rx number.
Proposal 16: Considering the timeline, if we fail to have TE input on the exact phase offset modeling for this meeting, we suggest to use ideal phase modeling for the PUSCH JCE test and companies can consider the phase offset in the impairment results.
Proposal 17: Use SNR at which the PUSCH achieves 70% of throughput as the test metric for PUSCH JCE.

	R4-2209883
	Huawei, HiSilicon
	Proposal 1: For TDD, select 2 consecutive slots for BS requirements for PUSCH TBoMS.
Proposal 2: For FDD, select 4 or 8 consecutive slots for BS requirements for PUSCH TBoMS.
Proposal 3: Select 5 PRB for BS PUSCH demod requirements with JCE.
Proposal 4: Only consider 30kHz for TDD with 7D1S2U pattern and FR2 should not be considered.
Proposal 5: Select CP-OFDM only as transform precoding configuration for BS requirements for PUSCH TBoMS.
Proposal 6: Reuse the existing test applicability rule for different channel bandwidths defined in 8.1.2.1.2 in 38.141-1 for FR1.
Proposal 7: Select MCS2 for TBoMS PUSCH demod test.
Proposal 8: Select 70% of maximum throughput as test metric for TBoMS PUSCH demod test.
Proposal 9: For FR2, consider PTRS not configured and DMRS 1+1 only for TBoMS PUSCH demod test.
Proposal 10: For FDD, select 8 consecutive slots for JCE in BS PUSCH demod requirements.
Proposal 11: Select configured TDW length same as actual TDW length for BS PUSCH demod with JCE.
Proposal 12: Select PUSCH repetition number same as actual TDW length for BS PUSCH demod with JCE.
Proposal 13: Do not consider inter-slot frequency hopping for BS PUSCH demod requirements with JCE.
Proposal 14: Only consider 30kHz for TDD with 7D1S2U pattern and FR2 should not be considered.
Proposal 15: Select CP-OFDM only as transform precoding configuration for BS PUSCH demod requirements with JCE.
Proposal 16: Only consider 1T2R for BS PUSCH demod requirements with JCE.
Proposal 17: Further investigation is needed to find the typical and proper configuration to verify BS PUSCH demod performance with JCE.
Proposal 18: Further discuss the detailed simulation assumption about the receiver implementation if the simulation results are not aligned well in this meeting.
Proposal 19: Select 70% of maximum throughput as test metric for BS PUSCH demod requirements with JCE.
Proposal 20: For FR2, consider PTRS not configured and DMRS 1+1 only for PUSCH JCE demod test.

	R4-2208009
	Nokia, Nokia Shanghai Bell
	PUSCH demodulation performance of Rel-17 NR coverage enhancements: simulation results

	R4-2208011
	Ericsson
	Simulation results for PUSCH demodulation requirements for NR coverage enhancement

	R4-2209884
	Huawei, HiSilicon
	Simulation results on BS coverage enhancement demod PUSCH


Open issues summary
Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
· Proposals:
· Proposal 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1 (E///)
· Recommended WF
· Encourage feedback.

Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
· Status in the last meeting WF (R4-2207210):
· For FDD:
· Option 1: 4 available slots
· Option 2: 8 available slots
· Option 3: 2 available slots
· For TDD:
· Option 1: 4 available slots 
· Option 2: 2 available slots 
· Option 3: 8 available slots 
· Proposals:
· For FDD:
· Option 1: 4 available slots (Samsung, China Telecom, Huawei)
· Option 2: 8 available slots (Nokia, Huawei)
· Option 3: 2 available slots (E///)
· For TDD:
· Option 1: 4 available slots (Nokia, China Telecom)
· Option 2: 2 available slots (E///, Samsung, Huawei)
· Recommended WF
· In moderator’s understanding, the slot number in different options can all serve the test purpose of TBoMS. 
· Also, considering this is the second last meeting for the WI performance part, it is proposed to follow the majorities’ view and agree 4 available slots for FDD and 2 available slots for TDD?

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
· Status in the last meeting WF (R4-2207210):
· [bookmark: _Hlk95913395]Option 1: Narrow PUSCH allocation
· Option 1A: 5 PRBs 
· Option 2: minimum BW allocation
· 15kHz SCS: 25 RBs for all channel bandwidths
· 30kHz SCS: 24 RBs for all channel bandwidths
· 60kHz and 120kHz SCS: 32 RBs for all channel bandwidths
· Proposals:
· Option 1: Narrow PUSCH allocation (Nokia, Samsung, China Telecom, Huawei)
· Option 1A: 5 PRB (Nokia, Samsung, China Telecom, Huawei)
· Option 1B: 4 PRB (Nokia) 
· Option 2: minimum BW allocation (E///)
· 15kHz SCS: 25 RBs for all channel bandwidths
· 30kHz SCS: 24 RBs for all channel bandwidths
· 60kHz and 120kHz SCS: 32 RBs for all channel bandwidths
· Recommended WF
· Considering the majorities’ view, can we agree 5PRBs?

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
· Status in the last meeting WF (R4-2207210):
· For FR1 15kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U 
· Option 2: No PUSCH requirement with TBoMS for TDD UL-DL pattern as 3D1SU in 15 kHz SCS.
· Option 3: new TDD pattern is needed 
· For FR1 30kHz SCS:
· 7D1S2U, S=6D:4G:4U 
· For FR2 60kHz SCS:
· Option 1: DDSU, S=11D:3G:0U 
· Option 2: Use TDD UL-DL pattern with more UL slots in the test, e.g., DSUUU
· Option 3: 3D1S1U, S=10D:2G:2U
· Option 4: 7D1S2U, S=6D:4G:4U
· Option 5: new TDD pattern is needed 
· For FR2 120kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U
· Option 2: Use TDD UL-DL pattern with more UL slots in the test, e.g., DSUUU 
· Option 3: Use the default 7D1S2U, S=6D:4G:4U pattern 
· Option 4: new TDD pattern is needed
· Proposals on TDD UL-DL patterns:
· For FR1 15kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom)
· Option 2: No PUSCH requirement with TBoMS for 15 kHz SCS (Samsung, Huawei)
· Option 3: 7D1S2U, S=6D:4G:4U (Samsung)
· For FR2 60kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom)
· Option 2: 7D1S2U, S=6D:4G:4U (Samsung)
· Option 3: No PUSCH requirement with TBoMS for 60 kHz SCS (Huawei)
· For FR2 120kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom)
· Option 2: 7D1S2U, S=6D:4G:4U (Samsung)
· Option 3: No PUSCH requirement with TBoMS for 120 kHz SCS (Huawei)
· Proposals on test applicability rule for different TDD UL-DL patterns supported by each SCS:
· Proposal 1: Further decide whether to reuse the existing applicability rule for different TDD UL-DL patterns based on simulation results (China Telecom)
· CTC: TBoMS can achieve better performance for TDD pattern with non-consecutive slots due to time diversity
· Recommended WF
· For FR1 15kHz SCS, follow majority’s view and agree option 1
· Option 1: 3D1S1U, S=10D:2G:2U
· For FR2 60kHz SCS, follow majority’s view and agree option 1
· Option 1: 3D1S1U, S=10D:2G:2U
· For FR2 120kHz SCS, follow majority’s view and agree option 1
· Option 1: 3D1S1U, S=10D:2G:2U
· Encourage feedback on the test applicability rule for different TDD UL-DL patterns supported by each SCS

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
· Status in the last meeting WF (R4-2207210):
· Cover CP-OFDM
· FFS whether DFT-S-OFDM will be considered
· Proposals:
· Option 1: CP-OFDM only (Nokia, E///, Samsung, Huawei)
· Option 2: Cover DFT-S-OFDM (CTC)
· Recommended WF
· Agree Option 1.

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
· Agreement in the last meeting WF (R4-2207210):
· FFS on whether the existing test applicability rule for different channel bandwidths defined in 8.1.2.1.2 in 38.141-1 for FR1can be reused.
· Proposals:
· Option 1: the test applicability rule for different channel bandwidths defined in 8.1.2.1.2 in TS 38.141-1/2 for FR1/FR2 can be used. (E///, Huawei)
· E///: both 5 PRBs and minimum bandwidth allocation have the common characteristics that allows single requirement will be applied for all channel bandwidths per SCS.
· Recommended WF
· Companies to check whether we can agree option 1. 

Issue 1-2-6: MCS for TBoMS PUSCH demod test
· Status in the last meeting WF (R4-2207210):
· Option 1: MCS4 (QPSK 1/3) in 64QAM MCS table (Table 1)
· Option 2: MCS2 (QPSK 193/1024) in 64QAM MCS table (Table 1)
· Proposals:
· Option 1: MCS4 (Samsung, CTC)
· Option 2: MCS2 (Nokia, E///, Huawei slightly prefer)
· Recommended WF
· TBA

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
· Status in the last meeting WF (R4-2207210):
· For FR1:
· Cover PUSCH mapping type A and type B 
· For FR2:
· Only cover PUSCH mapping type B
· Reuse the existing applicability rule for different configurations defined in 8.1.2.1.3 in TS 38.141-1 and TS 38.141-2 for FR1 and FR2, respectively.
· Proposals:
· Cover both PUSCH mapping type A and type B for FR1(Agreement in the last meeting, Nokia)
· Recommended WF
· Keep the previous agreement

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
· Status in the last meeting WF (R4-2207210):
· Cover 1T2R for FR1 and FR2
· FFS 4Rx 8Rx for FR1
· Proposals:
· Option 1: 1T2R (E///, Samsung)
· Option 2: Cover 2Rx, 4Rx and 8Rx (Nokia, CTC)
· CTC: 4Rx and 8Rx are both typical BS deployments for NR. Especially for coverage limited scenario, 4Rx and 8Rx is very likely to be used in addition to TBoMS and/or JCE.
· Recommended WF
· TBA

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
· Status in the last meeting WF (R4-2207210):
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput
· Option 2: Include SNR point at 2% BLER as a candidate test metric and further decide based on simulation results
· Proposals:
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput (Nokia, E///, Samsung, CTC, Huawei)
· Option 2: Include SNR point at 2% BLER as a candidate test metric and further decide based on simulation results (CTC)
· Recommended WF
· Test SNR at which the PUSCH achieves 70% of throughput

Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
· Status in the last meeting WF (R4-2207210):
· Candidate options for additional DM-RS symbols for FR2 
· Option 1: 1+0 and 1+1
· Option 2: Only one DMRS configuration
· Candidate options for additional DM-RS symbols for FR2:
· Option 1: Covering both PT-RS with K = 2, L = 1 and not configured PT-RS
· Option 2: Only one PT-RS configuration
· Option 2A: Not configure PT-RS
· Proposals:
· Additional DM-RS symbols for FR2 
· Option 1: 1+0 and 1+1 (E///)
· Option 2: 1+0 only (Nokia)
· Option 3: 1+1 only (Samsung, Huawei)
· PT-RS configurations for FR2:
· Option 1: Covering both PT-RS with K = 2, L = 1 and not configured PT-RS (E///)
· Option 2: Not configure PT-RS (Samsung, Huawei)
· E///: the PUSCH DM-RS and PT-RS configuration depends on the BS declaration in FR2. There will be no requirement if only partial configuration requirements are introduced.
· Recommended WF
· [bookmark: _Hlk102059087]For additional DM-RS symbols for FR2, is option 3 with majority support agreeable? Otherwise, go with option 1.
· For PT-RS configurations for FR2, is option 2 with majority support agreeable? Otherwise, go with option 1.

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
· Status in the last meeting WF (R4-2207210):
· For TDD
· 2 consecutive slots as start point 
· For FDD
· Option 1: 2 consecutive slots
· Option 2: 4 consecutive slots 
· Option 3: 8 consecutive slots 
· Option 4: 16 consecutive slots 
· Option 5: 2 and 4 slots as starting point with further down selection based on results
· Further discussion on FDD is needed, encourage companies provide simulation results based on different consecutive slot numbers.
· Proposals:
· For TDD
· 2 consecutive slots (Nokia, Samsung)
· For FDD
· Option 1: 2 consecutive slots (Samsung)
· Option 2: 4 consecutive slots (Samsung)
· Option 3: 8 consecutive slots (E///, Huawei, Nokia)
· Option 4: 16 consecutive slots (CTC)
· GTW agreement:
· For TDD:
· Confirm 2 consecutive slots for TDD 30kHz SCS.
· For FDD:
· Option 3: 8 (baseline)
· Option 2: 4
· Recommended WF
· For TDD:
· Discuss whether we can use 2 consecutive slots for other SCS, since we have agreed to define new TDD pattern with multiple contiguous UL slots for 15/60/120 kHz SCS.
· For FDD:
· Check whether the baseline option (8 consecutive slots) can be agreed.

Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Option 1: the same as aTDW length for JCE
· Option 2: 8 for TDD and 8 for FDD
· Proposals:
· Option 1: the same as aTDW length for JCE (Samsung, Huawei)
· Option 2: 8 for TDD and 8 for FDD (E///)
· Option 3: 4 for TDD and 8 for FDD (Nokia)
· GTW agreement:
· For TDD: same as aTDW length 2 for 30kHz
· Further discuss test parameters to ensure performance gain can be observed by test cases
· For FDD: 8 if aTDW length confirmed as 8 for PUSCH
· Recommended WF
· Further discuss in the first round

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
· Status in the last meeting WF (R4-2207210):
· For TDD
· Option 1: cTDW length is configured same as the aTDW length
· Option 2: Use the max number cTDW length to be [32] slots
· For FDD
· [bookmark: _Hlk102045478]cTDW length is configured same as the aTDW length
· Proposals:
· For TDD
· Option 1: cTDW length is configured same as the aTDW length (E///, Samsung, CTC, Huawei)
· Option 2: Use the cTDW length to be 16 slots (Nokia)
· For FDD
· Option 1: cTDW length is configured same as the aTDW length (Agreed parameter in the last meeting, E///, Samsung, CTC, Huawei, Nokia same with the proposed aTDW length)
· GTW agreement:
· For TDD: 
· Option 1: cTDW length is configured same as the aTDW length (baseline)
· Option 2: Use the cTDW length to be 16 slots 
· For FDD:
· cTDW length is configured same as the aTDW length.
· Recommended WF
· For TDD: From demodulation performance perspective, it looks no difference between the two options. Can we confirm the baseline option 1?
· For FDD: No more discussion is needed.

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Option 1: Enabled with hopping with interval length equal to 2 slots for TDD and 4 for FDD
· Option 2: Disabled for TDD and FDD
· Option 3: Disabled for TDD, and enabled for FDD
· Proposals:
· Option 1: Inter-slot frequency hopping is disabled for PUSCH JCE for TDD and FDD (E///, Samsung, CTC, Huawei)
· E///, Nokia: Full applicable test bandwidth is agreed to be used for PUSCH JCE, so inter-slot frequency hopping should be disabled for TDD and FDD.
· Recommended WF
· Disable Inter-slot frequency hopping for PUSCH JCE

Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· For FR1 15KHz SCS
· Option 1: Define new TDD pattern with multiple contiguous UL slots
· Option 1A: DSUUU
· Option 2: No PUCCH requirement with JCE for TDD UL-DL pattern as 3D1SU in 15 KHz SCS.
· Option 3: Add requirement for FR1 15kHz SCS with reusing the PUSCH requirement with FDD under aTDW as 2
· For FR1 30kHz SCS:
· 7D1S2U, S=6D:4G:4U
· For FR2 60/120 kHz SCS:
· Option 1: Define new TDD pattern with multiple contiguous UL slots 
· Option 1A: DSUUU
· Option 2: No PUCCH requirement for FR2 60/120 kHz SCS
· Proposals:
· For FR1 15KHz SCS
· Option 1: Define new TDD pattern with multiple contiguous UL slots (E///, Samsung, CTC, Nokia)
· Option 1A: DSUUU (Samsung, CTC)
· Option 1B: 7D1S2U, S=6D:4G:4U (E///)
· Option 1C: DDSUU (Nokia)
· Option 2: No PUSCH requirement for 15kHz SCS (Samsung, Huawei)
· For FR2 60/120 kHz SCS:
· Option 1: Define new TDD pattern with multiple contiguous UL slots (E///, Samsung, CTC, Nokia)
· Option 1A: DSUUU (Samsung, CTC)
· Option 1B: 5D1S4U (E///)
· Option 1C: DDSUU (Nokia)
· Option 2: No PUSCH requirement for FR2 60/120 kHz SCS (Samsung, Huawei)
· HW: If 15/60/120kHz SCS is considered finally, we propose to define manufacture declaration for support of JCE with corresponding SCS{15kHz, 30kHz, 60kHz 120kHz}
· GTW agreement:
· For FR1 15KHz SCS, define new TDD pattern with multiple contiguous UL slots and further discuss the exact TDD pattern
· For FR2 60/120 kHz SCS, define new TDD pattern with multiple contiguous UL slots and further discuss the exact TDD pattern
· Manufacture declaration can be introduced for supporting JCE with corresponding SCS
· Recommended WF
· Further discuss the exact TDD pattern for each SCS.
· Discuss the test applicability rule whether the requirement for each SCS can be applicable for other TDD patterns with same number of physical consecutive slots.
· Encourage feedback on the detailed Manufacture declaration

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Agree to cover CP-OFDM
· FFS on DFT-S-OFDM 
· Proposals:
· Option 1: CP-OFDM only (Nokia, E///, Samsung, Huawei)
· Option 2: Cover DFT-s-OFDM (CTC)
· Recommended WF
· CP-OFDM only

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Use full applicable test bandwidth.
· Proposals:
· Option 1: Define PUSCH JCE test requirements that cover each channel bandwidth which is covered in normal PUSCH demodulation for each SCS (CTC)
· For 15kHz SCS (if introduced): 5MHz, 10MHz, 20MHz 
· For 30kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz
· For 60kHz SCS (if introduced): 50MHz, 100MHz
· For 120kHz SCS (if introduced): 50MHz, 100MHz, 200MHz.
· Recommended WF
· Encourage feedback on the proposed option 1.

Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Option 1: QPSK 1/3 MCS 4
· Option 2: MCS2
· Option 3: Use configuration of existing Rel-16 PUSCH requirements with repetition Type A as the starting point, i.e., QPSK 99/1024 MCS 5 in MCS Table 3
· Option 4: Decide MCS 2 or MCS 4 based on simulation results
· Agreement for the second round
· Use MCS4 as baseline for initial simulation purpose, and interested company can bring results for other options.
· Proposals:
· Option 1: MCS 4 (agreed baseline for the last meeting)
· CTC: MCS 4 will achieve higher SNR point compared with MCS 2.
· Option 2: MCS 2 (E///)
· E///: PUSCH for eMBB and VoIP is the target channel to be enhanced. Therefore, it seems more reasonable to reuse MCS#2 defined for Rel-15 normal PUSCH for PUSCH JCE.
· Recommended WF
· Considering that 4 companies have provided PUSCH JCE simulation results for MCS4, also considering this is the second last meeting for the WI performance part, it is suggested that keep the previous agreement to reduce workload.

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Cover 1T2R for FR1
· FFS 4Rx and 8Rx for FR1
· FFS on FR2
· Proposals:
· Option 1: 1T2R for FR1 and FR2 (E///, Samsung, Huawei)
· Option 2: Cover 2Rx 4Rx and 8Rx for FR1 (CTC, Nokia)
· CTC: PUSCH JCE provide larger performance with the increasing of Rx number. 
· Recommended WF
· For FR1, further discuss
· For FR2, use 1T2R

Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Use higher speed channel model (TDLB100-400 Low for FR1 and TDLA30-300 Low for FR2) for TBoMS requirement, and use lower speed channel model (TDLA30-10 for FR1, FFS for FR2) for PUSCH JCE requirement.
· Proposals:
· Option 1: TDLA30-75 for FR2 (E///)
· Recommended WF
· Encourage feedback on option 1 

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
· Status in the last meeting WF (R4-2207210):
· Decide whether to use 1+0 or 1+1 DMRS symbol based on companies’ simulation results, and select one that achieves larger PUSCH performance gain with JCE compared with PUSCH performance without JCE.
· Companies’ simulation results observations:
· CTC, Nokia: the SNR gain with DMRS 1+1 configuration is bigger than DMRS 1+0.
· Huawei: there is non-obvious performance gain (<1dB) for both DMRS 1+0 and DMRS 1+1 for PUSCH JCE, especially in TDD scenario.
· Proposals:
· Option 1: DMRS 1+1 (E///, CTC)
· Option 2: Use both DMRS 1+1 and DMRS 1+0 (Nokia)
· Recommended WF
· TBA

Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Phase offset model:
· Proposal 1: Model smaller number of phase offset compared to the UE RF requirements in the BS demodulation requirements, and the exact number can be further discussed in the next meeting pending on the inputs from TE side
· Proposal 2: Consider how to take into account the presence of frequency error in the UL signal for BS demodulation, as part of the channel estimation 
· Proposal 3: Use the ideal phase offset to derive requirement and phase offset model will be covered by TE side in the test uncertainty
· Proposal 4: Capture in WF that companies are encouraged to study the phase offset model until the next meeting
· Proposals:
· Proposal 1: Needs TE input on how to model the phase continuity tolerance of UE and the carrier frequency offset for the minimum performance requirement (E///)
· Proposal 2: Use ideal phase modelling for the PUSCH JCE test (CTC, Nokia)
· Option 2A: companies can consider the phase offset in the impairment results. (CTC)
· Option 2B: Phase offset model will be covered by TE side in the test uncertainty (Nokia)
· Recommended WF
· With no TE inputs received, it is proposed to use option 2, and further discuss option 2A and 2B.

Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· Option 1: In case big misalignment will be observed for JCE simulations, consider the following reference receiver for definition of minimum requirements: DMRS symbols from previous (if available) and current slots are used for channel estimation on Data REs at current slot.
· Option 2: Up to BS implementation
· Proposals:
· Proposal 1: Further discuss the detailed simulation assumption about the receiver implementation if the simulation results are not aligned well in this meeting (HW)
· Recommended WF
· Agree proposal 1?

Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· [bookmark: _Hlk101983554]Option 1: Test SNR at which the PUSCH achieves 70% of throughput 
· Option 2: Include SNR point at a certain BLER as a candidate test metric and further decide based on simulation results
· Option 2A: SNR point at 2% BLER
· Option 2B: SNR point at 1% BLER
· Option 3: use both option 1 and 2B for initial simulation purpose, and make decision on the test metric in the next meeting
· Proposals:
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput (E///, Samsung, CTC, Huawei)
· Samsung: If BLER is selected, 1% of BLER for the 1st transmission can be considered or apply the same BLER metric definition defined in Rel-16 URLLC WI.
· Recommended WF
· Test SNR at which the PUSCH achieves 70% of throughput

Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2207210):
· [bookmark: _Hlk101987204]Candidate options for time domain resource allocation for FR2:
· Option 1: full slot allocation
· Candidate options for additional DM-RS symbols for FR2 
· Option 1: Only one DMRS configuration
· Candidate options for PT-RS configuration for FR2:
· Option 1: Only one PT-RS configuration
· Candidate options for the other parameters for FR1:
· The parameters in the table can be agreed for other parameters for FR1 as a start point
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	Start symbol
	0 

	Resource allocation
	Allocation length
	14

	Code block group based PUSCH transmission
	Disabled


· For the RV sequence for FR1:
· Use [0 3 0 3] for TDD
· FFS based on the agreed aTDW length for FDD 
· Proposals on additional DM-RS symbols for FR2:
· Option 1: Both DMRS 1+0 and DMRS 1+1 should be considered ([E///])
· E///: the support of pos0 and/or pos1 is up to manufacturer declaration. if only pos1 considered in the demodulation requirement definition means that PUSCH JCE cannot be supported by the BS declaring support of pos0 only.
· Option 2: DMRS 1+1 only (Huawei)
· Proposals on PT-RS configuration for FR2:
· Option 1: PT-RS is not configured for PUSCH requirement with JCE in FR2 (Samsung, Huawei)
· Option 2: Use L=1, K=2 for PT-RS configuration (Nokia)
· Proposals on time domain resource allocation for FR2:
· Option 1: Use full slot allocation (14 symbols) for PUSCH JCE requirements (Nokia)
· Recommended WF
· For additional DM-RS symbols for FR2, is option 1 agreeable? Otherwise, go with option 2.
· For PT-RS configurations for FR2, whether we can reuse decision for PUSCH JCE test for FR2? 
· For time domain resource allocation for FR2, encourage feedback.

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

	Huawei
	Issue 1-1-1: Test requirement discussion scope for FR2
We prefer to not consider FR2-2 since it is under discussion in parallel in Rel-17.
Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
We are OK with the recommended WF.
Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
We are OK with the recommended WF.
Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
We still prefer to not define any requirements with new TDD pattern for 15/60/120kHz SCS. We don't think these new patterns are typical in the real network. Also, we prefer to only consider consecutive UL slot configuration to reduce BS implementation complexity and make it more near to real network behaviour. If finally 15/60/120kHz SCS is considered, we propose to define manufacture declaration for support of TBoMS and JCE with corresponding SCS, such as following:
	Declaration identifier
	Declaration
	Description

	D.xxx
	SCS for PUSCH TBoMS
	Declaration of supported SCS for PUSCH TBoMS, i.e. {15kHz, 30kHz, 60kHz 120kHz}

	D.yyy
	SCS for PUSCH JCE and PUCCH JCE
	Declaration of supported SCS for PUSCH JCE and PUCCH JCE, i.e. {15kHz, 30kHz, 60kHz 120kHz}



Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
We are OK with the recommended WF.
Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
We are OK with the recommended WF.
Issue 1-2-6: MCS for TBoMS PUSCH demod test
We prefer Option 2.
Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
We are OK with the recommended WF.
Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
From verification of TBoMS feature point of view, it is enough to only consider 1T2R. 4Rx and 8Rx has been verified in Rel-15, it is not necessary to define requirements for 4Rx/8Rx antenna configuration for BS TBoMS PUSCH demod requirements.
Issue 1-2-9: Test metric for TBoMS PUSCH demod test
We are OK with the recommended WF.
Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
For FR2 parameters, it depends on Issue 1-2-3. If FR2 is considered, we prefer to only select DMRS 1+1 only that is more typical in the real network. PT-RS should be not configured to align with Rel-15 legacy BS requirements for QPSK, considering almost no phase noise impact on QPSK.
Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
We are OK with the recommended WF.
Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
We are OK with the recommended WF.
Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
Same view as Issue 1-2-3. We still prefer to not define any requirements with new TDD pattern for 15/60/120kHz SCS. We don't think these new patterns are typical in the real network. If finally 15/60/120kHz SCS is considered, we propose to define manufacture declaration for support of TBoMS and JCE with corresponding SCS, such as following:
	Declaration identifier
	Declaration
	Description

	D.xxx
	SCS for PUSCH TBoMS
	Declaration of supported SCS for PUSCH TBoMS, i.e. {15kHz, 30kHz, 60kHz 120kHz}

	D.yyy
	SCS for PUSCH JCE and PUCCH JCE
	Declaration of supported SCS for PUSCH JCE and PUCCH JCE, i.e. {15kHz, 30kHz, 60kHz 120kHz}



Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
We prefer to only select the minimum bandwidth considering that coverage enhancement is mainly target for cell edge user so smaller number of RBs can be considered as typical configuration.
Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
From our simulation on MCS4, no obvious gain is observed, we think that further evaluation is needed to find proper MCS that obvious gain can be observed to verify correct JCE implementation. It is better to evaluate lower MCS for performance requirements definition, such as MCS0.
Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
From verification of JCE feature point of view, it is enough to only consider 1T2R. 4Rx and 8Rx has been verified in Rel-15, it is not necessary to define requirements for 4Rx/8Rx antenna configuration for BS PUSCH demod requirements with JCE.
Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Firstly we observed different evaluation results from interesting companies for DMRS configuration 1+0 and 1+1, further alignment on the simulation assumption is need. 
To observe obvious performance gain, further investigation is needed to find the typical and proper configuration to verify BS PUSCH demod performance with JCE.
Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE
We prefer to not explicitly model any phase continuity for the PUSCH JCE test. Because it is related to TE implementation, it is more proper to consider it by the test uncertainty and TE vendor can analyse the specific impact.
Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
Consider the not well aligned simulation results submitted by companies, it is necessary to discuss and align the detailed simulation assumption.
Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
For FR2 parameters, it depends on Issue 1-3-5. If FR2 is considered, we prefer to only select DMRS 1+1 only that is more typical in the real network. PT-RS should be not configured to align with Rel-15 legacy BS requirements for QPSK.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Test requirement discussion scope for FR2
We don’t see why we limit the scope in coverage enhancements. It is up to FR2-2 to limit the scope if they see the need to. Until now, BS demod has not limited the applicability requirements based on bands. 
Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
Since TBoMS is mostly intended for VoIP (small, periodic packets), we think that TBoMS requirements should be defined using large number of UL slots.
Hence our choice is: 
Option 2 for FDD 
Option 1 for TDD 

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
Agree to use 5PRB

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
Ok with WF. 
We prefer to keep current test applicability rule since testing in FDD can only make it harder to achieve the test requirement. Hence, we see no issue giving manufacturer this freedom. 


Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
Ok with WF
Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
Ok with WF
Issue 1-2-6: MCS for TBoMS PUSCH demod test
We prefer to reuse the existing MCS2 as defined for Rel-15 normal PUSCH 

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
Ok with WF

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
Option 2 
In coverage enhancement scenarios with challenging channel conditions, the network will favor robustness and diversity gains by using more antennas. Moreover, in legacy, there is no fallback applicability rule to use for BS declaring to support only 4/8 RX to use the 2RX requirements. 

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
Ok with the recommended WF
Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
Additional DMRS: Option 1 with applicability rule which covers all cases and might be acceptable to everyone. 
PTRS:  Option 1 since it is mandatory feature in FR2. 
Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
Ok with WF
Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
- FDD: The aTDW equal to 8 slots has not been agreed yet for FDD. Hence, we prefer to keep option2.
- TDD: we are fine with both option 2 and option 3.  
Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
Option2. 
By setting a cTDW same as aTDW, we ignore all segmentation framework and UE behavior will not be tested. We prefer to have a cTDW at least equal to 12 slots to reach two aTDWs. 

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
Agree with the recommended WF
Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
Ok with the recommended WF. 
Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
Ok with the recommended WF. 

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
The previous agreement and the proposed option 1 are not mutually exclusive. We can use full applicable test bandwidth and agree to have the SCS/CBW combinations as proposed in option 1. However, to limit simulation effort, we prefer to have two or maximum three CBW per SCS (including the minimum CBW). 



Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
Fine with the recommended WF
Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
Option 2
Our simulation results show that the largest JCE gain is achieved using 8Rx. 

Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
Option1 seems fine to us.

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Option 2:
the SNR gain with DMRS 1+1 configuration is bigger than DMRS 1+0.

Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE
Option 2B
Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
Evaluate when all companies have included their simulation in simulation summary spreadsheet. 
Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
Ok with WF
Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
Ok with WF.

	Samsung
	Issue 1-1-1: Test requirement discussion scope for FR2
We support with option 1, since Rel-17 CE and Rel-71GHz are different WI, it should not be combined together, the UE feature and numerology are different. Whether the current core requirement can apply for FR2-2 

Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
Ok with recommended WF

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
Ok with recommended WF

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
We can go option 1 to make progress

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
Ok with recommended WF

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
Ok with recommended WF
Issue 1-2-6: MCS for TBoMS PUSCH demod test
With low MCS, the effective coding rate is even small, since the motivation of introducing TBoMS is not targeting ultra-high reliability scenario, we prefer to apply MCS 4 for starting point.

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
OK with recommended WF

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
OPTION 1:
Regarding the antenna configuration, from functionality test perspective, we think 1T2R should be enough. Meanwhile, different mapping type are considered for requirement.
Therefore, to reduce the test effort and simulation effort, we prefer to consider only 2Rx for PUSCH requirement with TBoMS feature.

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
OK with recommended WF

Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
OK with recommended WF, 1+1 for additional DM-RS for FR2, and no PT-RS

Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
We are ok to compromise as 8

For TDD with other SCS if agreed to introduce requirement, we still prefer with 2 slots.
In original proposal, we are favour to not define with other SCS, since the JCE functionals has been verified in 30KHz SCS.  
Regarding the TDD pattern itself, in our understanding, the current TDD pattern used should be the common, which is widely deployed in the practical environment. If we chose another TDD pattern, we may need the input from operator to check this TDD pattern will be deployed.

Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
We are ok to compromise as 8 for TDD

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
We still prefer 1 for TDD, since cTDW is configured by NW, there is no impact on demodulation requirement 
Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
Ok with recommended WF

Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
In original proposal, we are favour to not define with other SCS, since the JCE functionals has been verified in 30KHz SCS.  
Regarding the TDD pattern itself, we are open to further discussion, in our understanding, the current TDD pattern should be the commonly used, which is widely deployed in the practical environment. If we chose another TDD pattern, we may need the input from operator to check this TDD pattern will be deployed.

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
Ok with recommended WF

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
We do not think it is necessary to cover the same BWs used in Rel-15 BS demod, since there is no difference processing for JCE foreseen. To reduce the test effort, and simulation effort,  we prefer the typical BW for requirement
· For 15kHz SCS (if introduced): 10MHz 
· For 30kHz SCS: 40MHz, 
· For 60kHz SCS (if introduced): 100MHz
· For 120kHz SCS (if introduced): 100MHz

Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
We are ok with option 1, with low MCS2, the coding rate is small, even without JCE gain, the performance may have no impact considering the redundant.

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
Regarding the antenna configuration, there is no difference processing foreseen with different antenna combination for JCE. The motivation of introducing JCE in RAN1 is to improve channel estimation accuracy performance. Therefore, from DMRS bundling with JCE functionality verification perspective, the basic antenna configuration can fulfil the test purpose.

Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
Since we prefer with 2 slots for TDD, we can use the channel in FR1 with low speed

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)

We slightly prefer with 1+0, since the purpose of JCE is to improve accuracy of channel estimation, it seems that there is no necessary to configure additional DMRS, since the channel estimation can across subframe,

Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE

We are ok with option 2A, regarding 2B, not sure whether there is impact on exist value for MU and TT?
Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
Ok with option 1 


	Ericsson
	Issue 1-1-1: Test requirement discussion scope for FR2
In Rel-17, the coverage enhancement and FR2-2 are different WI. It’s impossible to consider both WIs together since there are many unclear issues in FR2-2 discussion. To reduce the effort and secure the specification quality regarding to tight meeting plan, we support Option 1.  

Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
We can compromise to 4 or 8 available slots for FDD if only 5 PRBs are agreed for the requirement. The intention of 2 available slots is to align with Option 2 in Issue 1-2-2.   

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
We propose minimum bandwidth with 2 available slots because the largest TB size could be applied in this case, and we think the TBoMS function could be fully checked by it. But we can compromise to 5PRBs if all other companies want it. 

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
We agree with recommended WF. 
We think current question might be: is there large performance difference between different TDD patterns?  We suggest companies try simulation with different TDD pattens. If no much difference could be seen, then we don’t think it is necessary to declare SCS for TBoMS.

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
Agree with recommended WF.

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
Agree with Option 1.

Issue 1-2-6: MCS for TBoMS PUSCH demod test
From the function checking point of view, both MCS are feasible. Generally, lower SNR condition is more suitable for coverage enhancement scenario, so we also slightly prefer MCS2.       

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
Agree with recommended WF.

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
Support Option 1. To reduce simulation and test effort, 2Rx would be enough. The 4/8Rx performance could be predicted by 2Rx performance based on our simulation.

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
Support recommended WF.

Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
We can accept to keep the same configuration as Rel-16 PUSCH repetition type A requirement. Here, we just brought the issue for more clarification. 
The BS declaration on FR2 DM-RS and PT-RS are defined. For normal PUSCH requirement, both DM-RS configurations and both PT-RS configurations are covered. For PUSCH repetition type A requirement, only DM-RS 1+1 and no PT-RS are defined. The Current applicability rule is: Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.
Unless otherwise stated, for BS type 2-O, PUSCH requirement tests with transform precoding disabled shall apply for the PT-RS option declared to be supported (see D.106 in table 4.6-1). If both PT-RS options (without and with PT-RS) are declared to be supported, the tests shall be done for either without or with PT-RS only; the same chosen option shall then be used for all tests.


There is no special statement on PUSCH repletion type A requirement condition. It seems risking to have no requirement situation for BS declare to support DM-RS 1+0 and enabling PT-RS configuration. 
We understand that PT-RS is no benefit for low MCS (QPSK) and 1+1 DM-RS is typical for implementation, but maybe some clarification is needed.  

Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
Agree with 8 slots aTDW for FDD. 
For TDD, we suggest companies check the feasibility of using 2 slots aTDW for all SCS. The intention is to use one requirement per SCS to cover all other TDD pattern.  

Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
The motivation of proposing 8 repetitions for TDD is considering the frequency offset impact. Less repetition number could lead to bad estimation and degrade the performance.
We support agreement in GTW.    

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
We support Option 1 for both TDD and FDD. The intention of Option 2 for TDD is to check if receiver do channel estimation with DM-RS bundling across multiple aTDWs, but it seems hard to get the conclusion based on such test because no simulations show how much difference it will be. If the difference is small, the behaviour can’t be checked anyway.  

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
Agree with recommended WF.

Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
No strong view, but even consecutive UL slots, such as 2/4, would be preferred to simplify the configuration. The aTDW could use 2 slots no matter how many consecutive UL slots are in the TDD pattern. It might be possible to apply one requirement per SCS for all TDD patterns.   

@Huawei We think JCE declaration is only applied for TDD, so it would be better to add “TDD” in the table if the declaration is introduced.

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
Support recommended WF.

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
To reduce the simulation and test effort, only minimum BW could be considered for each SCS. 

Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
Similar comment as Issue 1-2-6. Basically, lower SNR MCS could show more gain for JCE feature. As pointed out on GTW, 2 consecutive UL slots in TDD could suffer large CFO impact and have very limited gain. In that case, we think MCS2 could be more suitable to get more gain.
Support Option 2.

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
To reduce simulation and test effort, 2Rx is preferred. And it is easy to predict the performance of 4/8 Rx on top of 2Rx based on our simulation results. 

Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
Support Option 1.

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Support Option 1. 

Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE
Support recommended WF. 

Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
Support Proposal 1.

Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
Support recommended WF.

Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
For DM-RS and PT-RS configuration for FR2, we have same comments as Issue 1-2-10. 

	China Telecom
	Issue 1-1-1: Test requirement discussion scope for FR2
We notice that companies are having similar discussion on whether the RF core requirements for DMRS bundling can be extended to FR2-2 (Issue 1-4-2 in thread 112). We suggest we can reuse their agreements to avoid mismatch with core requirements and avoid duplicate discussion.

Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
We are fine with the recommended WF.

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
We are fine with the recommended WF.

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
We support to use 3D1S1U, S=10D:2G:2U for TBoMS test for 15/60/120kHz SCS.
Unlike JCE, TBoMS can be performed regardless of TDD pattern. And it is preferred to test TBoMS under the existing and widely used patterns.
As for applicability rule for different TDD pattern, we are fine to reuse the existing rule if no concern from other companies either.

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
We can compromise to the recommended WF.

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
Option 1 is supported.

Issue 1-2-6: MCS for TBoMS PUSCH demod test
We understand that either MCS2 or MCS4 can serve the test purpose.
Considering the majorities view, we are ok to reuse the MCS for PUSCH normal tests.

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
Support the recommended WF

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
We believe 4Rx and 8Rx are both typical BS deployments for NR, especially for coverage limited scenarios.
However, considering the majorities’ view, we can compromise to option 1 for TBoMS test to try to move forward and reduce the simulation workload.
Same time, we do encourage companies to re-consider our proposal to cover 2/4/8 Rx for PUSCH JCE.

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
We are fine with the recommended WF.

Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
Based on the feedback from BS vendors that DMRS 1+1 is more typical in the real network, we are fine with DMRS only to move forward.
As for PT-RS, on the one hand, we understand the motivation of not configuring PT-RS is that phase error cause limit performance impact for low modulation order situations. On the other hand, since PT-RS is a semi-static configuration which is widely used for FR2, it is our understanding that BS under FR2 will always configure PT-RS for UEs regardless of its scheduled modulation order in the real NW. Considering the above, we think the test requirement should also cover the case that PT-RS with K = 2, L = 1.

Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
Support 2 consecutive slots for TDD for other SCS. 
We would like to point it out that the increasing of repetition number with aTDW fixed as 2 does not bring JCE performance gain, since in that case the repetition number for the baseline is also increased. 
Support 8 consecutive slots for FDD. 

Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
Support option1 for both TDD and FDD.

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
For TDD:
In a way, we can understand Nokia’s motivation to verify the aTDW should be segmented with configured larger cTDW length.
However, since we only have 2 consecutive UL slots, no matter how cTDW is configured, BS can only perform JCE on those 2 slots in our understanding. We concern that the test point may not be verified by using option 2.
We prefer option 1.

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
We are fine with the recommended WF.

Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
We are fine with either option 1A/B/C for each SCS for test purpose.
Same time, we think the requirement defined for each SCS can be applicable for other TDD patterns with same number of physical consecutive slots (aTDW length)

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
We can compromise to the recommended WF.

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
We agree that the proposed option 1 does not conflict with the previous agreement ‘Use full applicable test bandwidth.’
Our intension of proposing this option 1 is to define suitable requirement for each CHBW.
With the agreed applicability for different CHBW, we do not think we will increase the test burden.
We can further decide this issue based on simulation result whether there is big performance difference between JCE under different CHBW.

Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
We support the recommended WF considering the workload. We disagree to use MCS0 since it is not practical scheduling even for cell edge UEs.

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
We have given our compromise for the Rx number for TBoMS as well as the Rx number for PUCCH JCE, we do encourage companies to re-consider our proposal to cover 4/8 Rx requirements for PUSCH JCE, which is the most practical deployment for NR with higher frequency.
Moreover, simulation results from all companies have shown that JCE have larger performance gain with the increasing of Rx number. Also to address the concerns on the low performance gain for JCE. 

Issue 1-3-10: Propagation condition for BS PUSCH demod requirements with JCE
We are fine with option 1 as a start point.

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
DMRS 1+1 to better verify the performance gain.

Issue 1-3-12: Phase and power offset modelling for BS PUSCH demod requirements with JCE
Support the recommended WF.

Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
Support the recommended WF.

Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
Support the recommended WF.

Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
For DMRS and PT-RS configuration, same comment as Issue 1-2-10.


	Nokia
	[bookmark: _Hlk103172832]Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
As per the discussion in GTW, we agree to compromise having such declaration. The detailed text should be further discussed. 
@Moderator:
As discussed in the GTW, we would request to add a new issue to the discussion that covers how the usually TDD pattern note/applicability rule, i.e., "NOTE 1: The same requirements are applicable to FDD and TDD with different UL-DL patterns.", needs to be adapted to the JCE feature.
We think that this note can still be used, when changed as follows:
"NOTE 1: The same requirements are applicable to TDD with different UL-DL patterns, as long as those patterns allow for the mandated aTDW."

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	
	Issue 1-1-1: Test requirement discussion scope for FR2
· Candidate options:
· Option 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1 (E///, HW, Samsung)
· Option 2: Do not limit the scope in this WI (Nokia)
· Option 3: Following the decision in the RF core part (CTC)
· Recommended in the second round
· To avoid mismatch with core requirements and avoid duplicate discussion, can we agree with option 3?


	
	Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
· Candidate options:
· For FDD:
· Option 1: 4 available slots (Samsung, CTC, Huawei, E/// if 5PRBs agreed)
· Option 2: 8 available slots (Nokia, Huawei, E/// if 5PRBs agreed)
· Option 3: 2 available slots (E///)
· For TDD:
· Option 1: 4 available slots (Nokia, CTC)
· Option 2: 2 available slots (E///, Samsung, Huawei, CTC)
· Recommended in the second round
· Since 5PRBs can be agreed, check if Nokia can compromise to 4 slots for FDD and 2 slots for TDD.

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
· Tentative agreement:
· 5 PRB (Nokia, Samsung, China Telecom, Huawei, E/// as compromise)

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
· Candidate options on TDD patterns:
· For FR1 15kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom, Samsung)
· Option 2: No PUSCH requirement with TBoMS for 15 kHz SCS (Samsung, Huawei)
· Option 3: 7D1S2U, S=6D:4G:4U (Samsung)
· For FR2 60kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom, Samsung)
· Option 2: 7D1S2U, S=6D:4G:4U (Samsung)
· Option 3: No PUSCH requirement with TBoMS for 60 kHz SCS (Huawei)
· For FR2 120kHz SCS:
· Option 1: 3D1S1U, S=10D:2G:2U (Nokia, E///, China Telecom, Samsung)
· Option 2: 7D1S2U, S=6D:4G:4U (Samsung)
· Option 3: No PUSCH requirement with TBoMS for 120 kHz SCS (Huawei)
· HW: If finally, 15/60/120kHz SCS is considered, we propose to define manufacture declaration for support of TBoMS and JCE with corresponding SCS
· Candidate options on test applicability rule for different TDD UL-DL patterns supported by each SCS:
· Option 1: Keep current test applicability rule (Nokia, CTC E/// if no much performance difference)
· Recommended in the second round:
· Considering the majorities’ view, can we agree the following:
· For 15/60/120kHz SCS, follow majority’s view to use 3D1S1U, S=10D:2G:2U.
· Manufacture declaration can be introduced for supporting TBoMS with corresponding SCS and discuss the details in the second round (similar as the agreement on JCE)
· Keep the existing test applicability rule for different TDD UL-DL patterns as baseline and interested companies can bring TBoMS simulation results between different TDD patterns.

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
· Tentative agreement:
· CP-OFDM only (Nokia, E///, Samsung, Huawei, CTC as compromise)

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
· Tentative agreement:
· The test applicability rule for different channel bandwidths defined in 8.1.2.1.2 in TS 38.141-1/2 for FR1/FR2 can be used. (E///, Huawei, Nokia, Samsung, CTC)

Issue 1-2-6: MCS for TBoMS PUSCH demod test
· Candidate options
· Option 1: MCS4 (Samsung, CTC)
· Option 2: MCS2 (Nokia, E///, Huawei, CTC as compromise)
· Recommended in the second round:
· Check if Samsung can compromise to Option 2.

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
· Tentative agreement:
· Cover both PUSCH mapping type A and type B for FR1(Agreement in the last meeting, Nokia, HW, Samsung, E///, CTC)

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
· Candidate options
· Option 1: 1T2R (E///, Samsung, HW, CTC as compromise)
· CTC: we do encourage companies to re-consider our proposal to cover 2/4/8 Rx for PUSCH JCE.
· Option 2: Cover 2Rx, 4Rx and 8Rx (Nokia, CTC)
· Recommended in the second round
· As a compromise for all companies, can we agree the following:
· Only cover 1T2R for TBoMS
· Cover 2/4/8 Rx for PUSCH JCE

Issue 1-2-9: Test metric for TBoMS PUSCH demod test
· Tentative agreement:
· Test SNR at which the PUSCH achieves 70% of throughput (Nokia, E///, Samsung, CTC, Huawei)

Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
· Candidate options
· Additional DM-RS symbols for FR2 
· Option 1: 1+0 and 1+1 (E///, Nokia with applicability rule)
· Option 2: 1+0 only (Nokia)
· Option 3: 1+1 only (Samsung, Huawei, E///, CTC)
· PT-RS configurations for FR2:
· Option 1: Covering both PT-RS with K = 2, L = 1 and not configured PT-RS (E///, Nokia, CTC)
CTC: 
· Option 2: Not configure PT-RS (Samsung, Huawei, E///)
· E///: It seems risking to have no requirement situation for BS declare to support DM-RS 1+0 and enabling PT-RS configuration.
· Recommended in the second round
· For additional DM-RS symbols for FR2, considering the majorities’ view, can we agree DMRS 1+1 only?
· For PT-RS configurations for FR2, it is moderator’s observation that no PT-RS is configured for normal PUSCH test cases, so it is suggested to go with option 2.
· Also encourage proponents of option 2 feedback on CTC’s and E///’s concern: 
· Whether PT-RS as a semi-static configuration should be independent on modulation order which is dynamic?
· If so, whether for FR2 BSs that declares support of PT-RS, will have no test requirements for TBoMS?


	

	Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
· Tentative agreement on the aTDW length
· For TDD:
· Confirm 2 consecutive slots for TDD 30kHz SCS.
· For FDD:
· 8 (agreed baseline on the GTW, Samsung compromise)
· Tentative agreement for aTDW length for 15/60/120 kHz SCS:
· 2 slots (Samsung, E///, CTC)

Issue 1-3-2: PUSCH repetition number for BS PUSCH demod requirements with JCE
· Tentative agreement:
· For TDD: same as aTDW length 2 for 30kHz
· For FDD: same as aTDW length, i.e., 8 
· Recommended in the second round
· Can we use the same agreement for 15/60/120 kHz SCS

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
· Candidate options
· For TDD: 
· Option 1: cTDW length is configured same as the aTDW length (agreed baseline on the GTW, Samsung, E///)
· Option 2: Use the cTDW length to be 16 slots (Nokia) 
· For FDD:
· cTDW length is configured same as the aTDW length.
· Recommended in the second round
· Confirm the baseline agreement on the GTW for TDD.

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
· Tentative agreement:
· Inter-slot frequency hopping is disabled for PUSCH JCE for TDD and FDD (E///, Samsung, CTC, Huawei, Nokia)

Issue 1-3-5: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· GTW agreement:
· For FR1 15KHz SCS, define new TDD pattern with multiple contiguous UL slots and further discuss the exact TDD pattern
· For FR2 60/120 kHz SCS, define new TDD pattern with multiple contiguous UL slots and further discuss the exact TDD pattern
· Manufacture declaration can be introduced for supporting JCE with corresponding SCS
· Candidate options for new TDD patterns:
· For FR1 15KHz SCS
· Option 1A: DSUUU (Samsung, CTC)
· Option 1B: 7D1S2U, S=6D:4G:4U (E///)
· Option 1C: DDSUU (Nokia)
· For FR2 60/120 kHz SCS:
· Option 1A: DSUUU (Samsung, CTC)
· Option 1B: 5D1S4U (E///)
· Option 1C: DDSUU (Nokia)
· Proposals for manufacture declaration for support of JCE:
· Proposal 1 (HW):
	Declaration identifier
	Declaration
	Description

	D.yyy
	SCS for PUSCH JCE and PUCCH JCE
	Declaration of supported SCS for PUSCH JCE and PUCCH JCE, i.e. {15kHz, 30kHz, 60kHz 120kHz}


· E///: We think JCE declaration is only applied for TDD, so it would be better to add “TDD” in the table if the declaration is introduced
· Proposals test applicability rule for other TDD patterns of JCE:
· Proposal 1: the requirement defined for each SCS can be applicable for other TDD patterns with same number of physical consecutive slots (aTDW length) (CTC)
· Proposal 2: The same requirements are applicable to TDD with different UL-DL patterns, as long as those patterns allow for the mandated aTDW (Nokia)
· Recommended in the second round
· No companies have strong view on the exact TDD pattern, since we have agreed to use same aTDW length for 15/60/120 kHz SCS, moderator suggest to use the patterns with the same number as UL consecutive slots as following:
· 7D1S2U, S=6D:4G:4U for 15kHz
· DDSUU for 60/120kHz
· For manufacture declaration, is proposal 1 plus E///’s update agreeable?
· Encourage feedback on test applicability rule for other TDD patterns of JCE.

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
· Tentative agreement
· Option 1: CP-OFDM only (Nokia, E///, Samsung, Huawei, CTC as compromise)

Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: Cover multiple CHBW for each SCS (CTC, Nokia)
· Option 1A (CTC)
· For 15kHz SCS  5MHz, 10MHz, 20MHz 
· For 30kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz
· For 60kHz SCS: 50MHz, 100MHz
· For 120kHz SCS: 50MHz, 100MHz, 200MHz.
· CTC: Our intension of proposing this option 1 is to define suitable requirement for each CHBW.
· Option 1B: have two or maximum three CBW per SCS including the minimum CBW (Nokia)
· Option 2: only select the minimum bandwidth for each SCS (HW, E///)
· Option 3 (Samsung)
· For 15kHz SCS (if introduced): 10MHz 
· For 30kHz SCS: 40MHz, 
· For 60kHz SCS (if introduced): 100MHz
· For 120kHz SCS (if introduced): 100MHz
· Recommended in the second round
· Considering the majorities’ view, also considering that 
· JCE will be mostly used for coverage limited scenarios with narrow CHBW; 
· there is no limitation for JCE to be used for other CHBW;
· There may be larger performance difference between minimum and maximum CHBW.
· It is suggested the following:
· Cover the minimum bandwidth for each SCS
· Also cover the largest CHBW for each SCS if there is large performance difference between minimum and maximum CHBW

Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: MCS 4 (agreed baseline for the last meeting, Nokia, Samsung, CTC)
· Option 2: MCS 2 (E///)
· Option 3: MCS 0 (HW)
· Recommended in the second round
· Can we go with option 1 considering the majorities’ view?

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: 1T2R for FR1 and FR2 (E///, Samsung, Huawei)
· Option 2: Cover 2Rx 4Rx and 8Rx for FR1 (CTC, Nokia)
· CTC: We have given our compromise for the Rx number for TBoMS as well as the Rx number for PUCCH JCE. Simulation results from all companies have shown that JCE have larger performance gain with the increasing of Rx number.
· Recommended in the second round
· As a compromise for all companies, can we agree the following:
· Only cover 1T2R for TBoMS
· Cover 2/4/8 Rx for PUSCH JCE

Issue 1-3-10: Propagation condition for FR2 BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: TDLA30-75 for FR2 (E///, HW, Nokia, CTC)
· Option 2: use the channel in FR1 with low speed, i.e., TDLA30-10? (Samsung)
· Recommended in the second round
· Can we go with option 1?

Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
· Candidate options:
· Option 1: DMRS 1+1 (E///, CTC)
· Option 2: Use both DMRS 1+1 and DMRS 1+0 (Nokia)
· Nokia: the SNR gain with DMRS 1+1 configuration is bigger than DMRS 1+0.
· Option 3: DMRS 1+0 (Samsung slightly prefer)
· Recommended in the second round
· Companies observe larger performance gain with DMRS 1+1, based on the last meeting agreement to make decision based on companies’ simulation result, it is proposed to go with option 1.

Issue 1-3-12: Phase offset modelling for BS PUSCH demod requirements with JCE
· Tentative agreement:
· Use ideal phase modelling for the PUSCH JCE test and choose one of the following (CTC, Nokia, HW, Samsung, E///)
· Option 1: companies can consider the phase offset in the impairment results. (CTC, Samsung)
· Option 2: Phase offset model will be covered by TE side in the test uncertainty (Nokia, HW)

Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
· Candidate proposals:
· Proposal 1: Further discuss the detailed simulation assumption about the receiver implementation if the simulation results are not aligned well in this meeting (HW, E///, CTC, Samsung)
· Nokia: Evaluate when all companies have included their simulation in simulation summary spreadsheet 
· Recommended in the second round
· Check whether we can agree proposal 1 after all companies have included their simulation in simulation summary spreadsheet.

Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
· Tentative agreement:
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput (E///, Samsung, CTC, Huawei, Nokia)

Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE
· Proposals on additional DM-RS symbols for FR2:
· Option 1: Both DMRS 1+0 and DMRS 1+1 should be considered ([E///], Nokia)
· Option 2: DMRS 1+1 only (Huawei)
· CTC, E///: Same comment as Issue 1-2-10
· Proposals on PT-RS configuration for FR2:
· Option 1: PT-RS is not configured for PUSCH requirement with JCE in FR2 (Samsung, Huawei)
· Option 2: Use L=1, K=2 for PT-RS configuration (Nokia)
· CTC, E///: Same comment as Issue 1-2-10
· Proposals on time domain resource allocation for FR2:
· Option 1: Use full slot allocation (14 symbols) for PUSCH JCE requirements (Nokia)
· Recommended in the second round
· For additional DM-RS symbols for FR2, suggest to follow Issue 1-2-10.
· For PT-RS configurations for FR2, suggest to follow Issue 1-2-10.
· For time domain resource allocation for FR2, agree Use full slot allocation (14 symbols)?



Discussion on 2nd round

Topic #2: PUCCH Enhancements of Rel-17 NR Coverage Enhancement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207743
	Nokia, Nokia Shanghai Bell
	Proposal 1:Use a configured TDW equal to 8 slots for FDD and TDD to define PUCCH DMRS bundling requirements.
Proposal 2:Use configured number of repetitions greater than 4 repetitions for PUCCH DMRS bundling.
Observation 1:Considering the prior agreement (cTDW=aTDW in FDD) agreed in RAN4#102-e, the inter slot FH is no more possible for PUCCH DMRS bundling.
Proposal 3:RAN4 to define PUCCH requirements for both FR1 and FR2.
Proposal 4:Cover 2 Rx, 4 Rx and 8 Rx for FR1 for PUCCH DMRS bundling, with the usual test applicability rule.
Proposal 5:Cover both with and without for simulations and keep the one with biggest gain for PUCCH requirements.

	R4-2208012
	Ericsson
	Proposal 1: For PUCCH JCE demodulation requirement, the configured TDW length can be configured same as the active TDW length, where 
•	for TDD, the active TDW length is equal to the number of consecutive UL slots, i.e. 2, in the UL-DL pattern
•	for FDD, the active TDW length is equal to the number of repetitions.
Proposal 2: For PUCCH JCE demodulation requirement, 8 repetitions is considered for TDD and FDD.
Proposal 3: Define PUCCH JCE demodulation requirement for FR1 only.
Proposal 4: Only 2 Rx antennas are considered for PUCCH JCE.
Proposal 5: For PUCCH format 3, both with and without additional DMRS are considered.

	R4-2208083
	Samsung
	Proposal 1: Configure the same value for cTDW and aTDW length, with same value agreed for PUSCH requirement with JCE for PUCCH requirement with JCE.
Proposal 2: RAN4 applies 2 consecutive slots for PUCCH requirement with JCE in TDD and FDD. 
Proposal 3: RAN4 applies 2 consecutive slots for PUCCH requirement with JCE in TDD and FDD. 
Proposal 4: Disable intra-slot and inter-slot frequency hopping for PUCCH requirement with JCE.

	R4-2209406
	China Telecom
	Proposal 1: Use cTDW length same as aTDW length and use the same PUCCH repetition number as aTDW length, for both FDD and TDD.
Proposal 2: If reasonable performance gain can be reached for JCE with 2 consecutive slots without inter-slot frequency hopping. IFine to disable inter-slot frequency hopping for PUCCH JCE tests.
Proposal 3: Cover both FR1 and FR2 for PUCCH JCE tests.
Proposal 4: Cover both with and without additional DMRS for PUCCH JCE tests..
Proposal 5: Apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point.

	R4-2209885
	Huawei, HiSilicon
	Proposal 1: Select configured TDW length same as actual TDW length for JCE in BS PUCCH demod requirements.
Proposal 2: Select PUCCH repetition number same as actual TDW length for BS PUCCH demodulation requirements with JCE
Proposal 3: Do not consider inter-slot frequency hopping for BS PUCCH demodulation requirements with JCE.
Proposal 4: For TDD, only consider FR1 30kHz SCS for BS PUCCH demodulation requirements with JCE.
Proposal 5: Only consider 1T2R for BS PUCCH demod requirements with JCE.
Proposal 6: Only consider disabled additional DMRS for BS PUCCH demod requirements with JCE.

	R4-2209886
	Huawei, HiSilicon
	Simulation results on BS coverage enhancement demod PUCCH



Open issues summary
Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: Configured TDW length for JCE in BS PUCCH demod requirements
· Status in the last meeting WF (R4-2207211):
· For TDD
· Option 1: Use the max number cTDW length to be [16] slots
· Option 2: cTDW length is configured same as the aTDW length 
· For FDD
· Option 1: 8 slots 
· Option 2: cTDW length is configured same as the aTDW length
· Proposals:
· For TDD
· Option 1: 8 slots (Nokia)
· Option 2: cTDW length is configured same as the aTDW length (E///, Samsung, CTC, HW)
· For FDD
· Option 1: 8 slots (Nokia)
· Option 2: cTDW length is configured same as the aTDW length (E///, Samsung, CTC, HW)
· GTW agreement:
· Follow PUSCH conclusion
· Recommended WF
· No more discussion is needed.

Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
· Status in the last meeting WF (R4-2207211):
· [bookmark: _Hlk102031795]Option 1: 8 for FDD and TDD 
· Option 2: 2 
· Option 3: Same with aTDW length
· Proposals:
· Option 1: 8 for FDD and TDD (E///)
· Option 2: 2 (Samsung)
· Option 3: Same with aTDW length (HW)
· Option 3: larger than 4 (Nokia)
· Nokia: To be able to test the segmentation framework of cTDW in at least of 2 aTDWs of more than 1 slot, for TDD pattern DDSUU.
· GTW agreement:
· Follow PUSCH conclusion
· Recommended WF
· No more discussion is needed.

Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
· Status in the last meeting WF (R4-2207211):
· In case of BS PUCCH demodulation requirements with JCE is introduced, agree to disable PUCCH intra-slot frequency hopping.
· Inter-slot frequency hopping:
· Option 1: Disabled
· Option 2: Activate inter-slot frequency hopping, with inter-slot hopping interval length 2 for TDD and 4 for FDD 
· Proposals:
· Inter-slot frequency hopping:
· Option 1: Disabled (Samsung, CTC, HW)
· Nokia: Considering the prior agreement (cTDW=aTDW in FDD) agreed in RAN4#102-e, the inter slot FH is no more possible for PUCCH DMRS bundling
· Recommended WF
· [bookmark: _Hlk102047164]Disable Inter-slot frequency hopping for PUCCH JCE

Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
· Status in the last meeting WF (R4-2207211):
· Baseline assumption: Introduce BS PUCCH demodulation requirements with JCE with 2Rx only. 
· Proposals:
· Option 1: 2Rx only (last meeting agreement, E///, HW)
· Option 2: Cover 2 Rx, 4 Rx and 8 Rx for FR1 (Nokia)
· Recommended WF
· Suggest to keep the last meeting’s agreement for PUCCH JCE.

Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE 
· Status in the last meeting WF (R4-2207211):
· Option 1: Only cover FR1 
· [bookmark: _Hlk102031513]Option 2: Cover both FR1 and FR2
· Proposals:
· Option 1: Only cover FR1 (E///)
· Option 2: Cover both FR1 and FR2 (Nokia, CTC)
· Option 3: Align with PUSCH requirements (HW)
· Recommended WF
· Can we agree to use the same approach as PUSCH JCE to avoid duplicate discussion?

Issue 2-1-6: DMRS configuration for PUCCH format 3
· Status in the last meeting WF (R4-2207211):
· Option 1: only with or without additional DMRS 
· Option 2: Cover both with and without additional DMRS
· Proposals:
· Option 1: only cover without additional DMRS (Samsung, HW)
· Option 2: Cover both with and without additional DMRS (Nokia, E///, CTC)
· E///: the support of PUCCH format 3 with and/or without additional DMRS is up to manufacturer declaration.
· Recommended WF
· Considering majorities’ view, can we agree option 2 which is also same with the existing PUCCH Format 3 test?

Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
· Status in the last meeting WF (R4-2207211):
	· Option 1: Apply existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point 
· Option 2: 
Table 2-1: Test Parameters for PUCCH JCE format 1
	Parameter
	Test

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



Table 2-2: Test Parameters for FR1 PUCCH JCE format 3 
	Parameter
	Test

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	First symbol
	0






· Proposals:
· Proposal 1: Apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point. (CTC)
· CTC: the other parameters listed in the above tables are same with the Rel-15 PUCCH demodulation test parameters, i.e., option 1 and option 2 above are the same.
· Recommended WF
· Can we agree proposal 1 as above?

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

	Huawei
	Issue 2-1-1: Configured TDW length for JCE in BS PUCCH demod requirements
We are OK with the recommended WF.
Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
We are OK with the recommended WF.
Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
We are OK with the recommended WF.
Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
We are OK with the recommended WF.
Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE
 We prefer to only cover FR1 and align with PUSCH requirements.
Issue 2-1-6: DMRS configuration for PUCCH format 3
We prefer Option 1.
Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
We are OK with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: Configured TDW length for JCE in BS PUCCH demod requirements
Agree with WF
Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
Agree with WF
Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
Agree with WF
Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
Option 2. In PUSCH the max gain was achieved with 8Rx.  we expect the same to happen in PUCCH simulations. 
Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE
 Agree with WF

Issue 2-1-6: DMRS configuration for PUCCH format 3
Agree with WF

Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
Agree with WF


	Ericsson
	Issue 2-1-1: Configured TDW length for JCE in BS PUCCH demod requirements
Support recommended WF.

Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
Support recommended WF.

Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
Support recommended WF.

Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
Support recommended WF.

Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE
We can accept using same approach as PUSCH JCE.

Issue 2-1-6: DMRS configuration for PUCCH format 3
We support option 2.

Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
We can accept Option 1.

	China Teleocm
	Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
Ok with the WF.

Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
OK with the WF.

Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE 
Agree with the WF.

Issue 2-1-6: DMRS configuration for PUCCH format 3
Agree with the WF.

Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
Agree with the WF.


	Samsung
	Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
Ok with recommended WF
Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
Ok with recommended WF
Issue 2-1-3: Number of repetitions for BS PUCCH demodulation requirements with JCE
OK with recommended WF
Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
Ok with recommended WF 
Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE 
OK with recommended WF
Issue 2-1-6: DMRS configuration for PUCCH format 3
We prefer option 1
In general, in our understanding, PUCCH is not the bottleneck of uplink, considering the payload is small with low modulation order. With additional DMRS configuration, the channel estimation performance is not the limit factor of PUCCH performance.  
The purpose of JCE is to improve the channel estimation performance, while considering the multiple repetition gain, the PUCCH performance improvement due to JCE is minor. Therefore, we prefer to not configure additional DMRS for PUCCH with JCE 
Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
Ok with option 1 is a start point

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	
	Issue 2-1-1: Configured TDW length for JCE in BS PUCCH demod requirements
· GTW agreement:
· Follow PUSCH conclusion

Issue 2-1-2: Number of repetitions for BS PUCCH demodulation requirements with JCE
· GTW agreement:
· Follow PUSCH conclusion

Issue 2-1-3: Frequency hopping for BS PUCCH demodulation requirements with JCE
· Tentative agreement:
· Disabled Inter-slot frequency hopping (Samsung, CTC, HW, Nokia, E///)

Issue 2-1-4: Antenna configuration for BS PUCCH demodulation requirements with JCE 
· Candidate options
· Option 1: 2Rx only (last meeting agreement, E///, HW, CTC, Samsung)
· Option 2: Cover 2 Rx, 4 Rx and 8 Rx for FR1 (Nokia)
· Recommendation for the second round
· Considering the majorities’ view, keep the last meeting agreement.

Issue 2-1-5: Frequency range coverage for BS PUCCH demodulation requirements with JCE 
· Tentative agreement
· Use the same approach as PUSCH JCE (HW, Nokia, E///, CTC, Samsung)

Issue 2-1-6: DMRS configuration for PUCCH format 3
· Candidate options
· Option 1: only cover without additional DMRS (Samsung, HW)
· Option 2: Cover both with and without additional DMRS (Nokia, E///, CTC)
· Recommendation for the second round
· TBA

Issue 2-1-7: Other parameters for BS PUCCH demodulation requirements with JCE
· Tentative agreement:
· Apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point. (CTC, HW, Nokia, E///, Samsung)

	
	

	
	


Discussion on 2nd round

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on PUSCH demodulation performance of Rel-17 NR coverage enhancementWF on …
	China TelecomYYY
	

	
	Simulation results collection for coverage enhancement for PUSCH
	China Telecom
	

	
	WF on PUCCH demodulation performance of Rel-17 NR coverage enhancementLS on …
	NokiaZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2207742
	
	PUSCH demodulation performance of Rel-17 NR coverage enhancements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2207743
	
	PUCCH demodulation performance of Rel-17 NR coverage enhancements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208009
	
	PUSCH demodulation performance of Rel-17 NR coverage enhancements: simulation results
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208010
	
	Discussion on PUSCH demodulation for NR coverage enhancement
	Ericssion
	Noted
	

	R4-2208011
	
	Simulation results for PUSCH demodulation for NR coverage enhancement
	Ericssion
	Noted
	

	R4-2208012
	
	Discussion on PUCCH demodulation for NR coverage enhancement
	Ericssion
	Noted
	

	R4-2208082
	
	View on PUSCH demodulation requirement for Rel-17 coverage enhancement
	Samsung
	Noted
	

	R4-2208083
	
	View on PUCCH demodulation requirement for Rel-17 coverage enhancement
	Samsung
	Noted
	

	R4-2209406
	
	On BS PUCCH demodulation requirements for NR coverage enhancements
	China Telecom
	Noted
	

	R4-2209407
	
	On BS PUSCH demodulation requirements for NR coverage enhancements
	China Telecom
	Noted
	

	R4-2209883
	
	Discussion on BS coverage enhancement demod PUSCH
	Huawei, HiSilicon
	Noted
	

	R4-2209884
	
	Simulation results on BS coverage enhancement demod PUSCH
	Huawei, HiSilicon
	Noted
	

	R4-2209885
	
	Discussion on BS coverage enhancement demod PUCCH
	Huawei, HiSilicon
	Noted
	

	R4-2209886
	
	Simulation results on BS coverage enhancement demod PUCCH
	Huawei, HiSilicon
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	
	



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

[bookmark: _Toc79478152]Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Nicholas Pu
	Nicholas.pu@ericsson.com

	
	
	

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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