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Introduction
This document provides the way forward on PUSCH demodulation performance of Rel-17 NR coverage enhancement.
The previous approved WFs are listed as below:
· R4-2203030 - WF on PUSCH demodulation performance of Rel-17 NR coverage enhancement, China Telecom, RAN4# 101-bis-e
· R4-2207210 - WF on PUSCH demodulation performance of Rel-17 NR coverage enhancement, China Telecom, RAN4# 102-e
Test requirement discussion scope for FR2
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
· Option 2: Do not limit the scope in this WI 
· Option 3: Following the decision in the RF core part
· Recommended WF
· FFS

PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Physical/available slots for BS requirements for PUSCH TBoMS
· Agreement in the second round:
· 4 slots for FDD and 2 slots for TDD.

Issue 1-2-2: PRB number for BS requirements for PUSCH TBoMS
· 5 PRB

Issue 1-2-3: TDD UL-DL pattern and test applicability for BS requirements for PUSCH TBoMS
· Agreement in the second round:
· For 15/60/120kHz SCS, use 3D1S1U, S=10D:2G:2U.
· 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.
· FFS whether Manufacturer declaration can be introduced for TBoMS

Issue 1-2-4: Transform precoding for BS requirements for PUSCH TBoMS
· CP-OFDM only

Issue 1-2-5: Test applicability rule for different channel bandwidths for PUSCH TBoMS requirements
· 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

Issue 1-2-6: MCS for TBoMS PUSCH demod test
· Agreement in the second round:
· MCS2

Issue 1-2-7: PUSCH mapping type for TBoMS PUSCH demod test
· Cover both PUSCH mapping type A and type B for FR1

Issue 1-2-8: Antenna configuration for TBoMS PUSCH demod test
· Candidate options
· Option 1: 1T2R
· Option 2: Cover 2Rx, 4Rx and 8Rx
· 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
· Test SNR at which the PUSCH achieves 70% of throughput

[bookmark: _Hlk103815982][bookmark: _Hlk103813830]Issue 1-2-10: Other parameters for BS requirements for PUSCH TBoMS for FR2
· Agreement in the second round:
· DMRS 1+1 only and no PT-RS configured

PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: Actual TDW length for JCE in BS PUSCH demod requirements
· Agreement on the aTDW length
· For TDD:
· Confirm 2 consecutive slots for TDD 30kHz SCS.
· For FDD:
· 8 slots
· Agreement for aTDW length for TDD 15/60/120 kHz SCS:
· 2 slots

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

Issue 1-3-3: Configured TDW number for JCE in BS PUSCH demod requirements
· Agreement in the second round:
· For TDD: 
· cTDW length is configured same as the aTDW length
· For FDD:
· cTDW length is configured same as the aTDW length.

Issue 1-3-4: Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
· Inter-slot frequency hopping is disabled for PUSCH JCE for TDD and FDD

[bookmark: _Hlk103815994][bookmark: _Hlk103813908]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
· Option 1B: 7D1S2U, S=6D:4G:4U
· Option 1C: DDSUU, S=10G:2G:2U
· For FR2 60/120 kHz SCS:
· Option 1A: DSUUU
· Option 1B: 5D1S4U
· Option 1C: DDSUU, S=10G:2G:2U
· Proposals for manufacture declaration for support of JCE:
· Proposal 1:
	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}


· Proposals on JCE test applicability rule for different TDD patterns for each SCS:
· Proposal 1: the requirement defined for each SCS can be applicable for other TDD patterns with same number of physical consecutive slots (aTDW length)
· Proposal 2: The same requirements are applicable to TDD with different UL-DL patterns, as long as those patterns allow for the mandated aTDW
· Agreement in the second round:
· Make decision on the exact TDD pattern for 15/60/120kHz in the next meeting.
· Use the below TDD patterns for simulation purpose only, and the same requirement can be reused if other patterns with same number of UL consecutive slot number is agreed:
· 7D1S2U, S=6D:4G:4U for 15kHz
· DDSUU, S=10G:2G:2U for 60/120kHz
· Further discuss the test applicability rule for different TDD patterns for each SCS.
· Further discuss the details for manufacture declaration for PUSCH JCE.

Issue 1-3-6: Transform precoding for BS PUSCH demod requirements with JCE
· CP-OFDM only

[bookmark: _Hlk103816013][bookmark: _Hlk103814465]Issue 1-3-7: PRB number for BS PUSCH demod requirements with JCE
· Agreement in the second round:
· Cover the minimum bandwidth for each SCS
· FFS on whether to cover the largest CHBW for each SCS and interested companies can bring simulation results for the largest CHBW

[bookmark: _Hlk103816021]Issue 1-3-8: MCS for BS PUSCH demod requirements with JCE
· Agreement in the second round:
· MCS4

Issue 1-3-9: Antenna configuration for BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: 1T2R for FR1 and FR2
· Option 2: Cover 2Rx 4Rx and 8Rx for FR1
· 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
· Agreement in the second round:
· TDLA30-75 for FR2

[bookmark: _Hlk103816030][bookmark: _Hlk103814793]Issue 1-3-11: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
· Candidate options:
· Option 1: DMRS 1+1
· Option 2: Use both DMRS 1+1 and DMRS 1+0
· Option 3: DMRS 1+0
· Agreement in the second round:
· Make decision on this issue in the next meeting.
· Encourage companies to bring simulation results for both DMRS1+1 and DMRS1+0 for the next meeting

Issue 1-3-12: Phase offset modelling for BS PUSCH demod requirements with JCE
· Use ideal phase modelling for the PUSCH JCE test and choose one of the following
· Option 1: companies can consider the phase offset in the impairment results
· Option 2: Phase offset model will be covered by TE side in the test uncertainty

Issue 1-3-13: Receiver implementation for BS PUSCH demod requirements with JCE
· Agreement in the second round:
· Further discuss the detailed simulation assumption about the receiver implementation if the simulation results are not aligned well

Issue 1-3-14: Test metric for BS PUSCH demod requirements with JCE
· Test SNR at which the PUSCH achieves 70% of throughput

[bookmark: _Hlk103815135][bookmark: _Hlk103816039]Issue 1-3-15: Other parameters for BS PUSCH demod requirements with JCE for FR2
· Agreement in the second round:
· Follow the same config for DMRS and PT-RS for TBoMS
· Use full slot allocation (14 symbols) for PUSCH JCE requirements 

[bookmark: _Hlk103816050]CFO modeling for the JCE simulation
· Agreement in the second round:
· Do not consider CFO modelling for the PUSCH JCE test and choose one of the following
· Option 1: companies can consider the CFO impact in the impairment results.
· Option 2: CFO impact will be covered by TE side in the test uncertaint
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