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Introduction
This email thread discusses the demodulation part of the Rel-17 NR coverage enhancement WI: in agenda 9.16.2.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: 
· Invite companies to provide comments in section 1.3, 2.3 and 3.2.
· [bookmark: _Hlk111563128]Invite companies to update simulation results in the summary spreadsheets before 17:00 UTC Wednesday (17th Aug).
· 2nd round: TBA

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	China Telecom (Moderator)
	Wu Jingzhou
	wujingzhou@chinatelecom.cn

	Ericsson
	Nicholas Pu
	Nicholas.pu@ericsson.com

	Nokia, Nokia Shanghai Bell
	Khouloud Issiali
	Khouloud.issiali@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: PUSCH Enhancements of Rel-17 NR Coverage Enhancement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211782
	China Telecom
	Proposal 1: The BS demodulation requirements for Rel-17 coverage enhancements are limited to FR1 and FR2-1, to be aligned with the RF core part requirements.
Observation 1: Once supported, TBoMS can be performed regardless of the supported TDD pattern, thus the supportive of TBoMS should be independent on the supported TDD pattern for each SCS.
Proposal 2: Define manufacturer declaration for TBoMS like below:
Proposal 3: Use 7D1S2U, S=6D:4G:4U for 15kHz and DDSUU, S=10G:2G:2U for 60/120kHz for requirement definition.
Observation 2: JCE requirements for 7D1S2U or DDSUU should also be applicable for other TDD patterns with even number of UL consecutive slots since JCE is still performed per 2 UL slots.
Observation 3: As for TDD patterns with odd number of UL consecutive slots, the requirements for 7D1S2U or DDSUU can be still applicable by disabling the UL transmission on the first or the last UL slot.
Proposal 4: Define test applicability rule for PUSCH JCE: 
–	For each supported SCS, the requirements are also applicable for other TDD patterns with more than 1 physical UL consecutive slots.
–	Note that for the TDD pattern with odd number of UL consecutive slots, UL transmission on the first or the last UL slot is disabled.
Proposal 5: Define following manufacture declaration for PUSCH JCE:
Proposal 6: Cover the smallest and the largest CHBW for each SCS for PUSCH JCE requirement definition.
Observation 4: For TDD with aTDW length of 2, larger JCE gain can be achieved with DMRS 1+1.
Observation 5: For FDD with aTDW length of 8, the PUSCH demodulation with JCE has already achieved the optimal channel estimation performance regardless of the DMRS symbol number. Larger JCE gain can be achieved for DMRS 1+0 because the baseline PUSCH repetition performance is poorer.
Proposal 7: Use DMRS 1+1 for TDD and DMRS 1+0 for FDD.
Proposal 8: Companies to consider the phase offset and CFO impact in the impairment results.
Proposal 9: Reuse the MU and TT defined for normal PUSCH demodulation requirements.

	R4-2211780
	China Telecom
	Summary of simulation results for PUSCH coverage enhancements

	R4-2211783
	China Telecom
	Simulation results on BS PUSCH demodulation requirements for NR coverage enhancements

	R4-2212241
	Ericsson
	Proposal 1:  Do not extend Rel-17 NR coverage enhancement demodulation requirements to FR2-2.
Proposal 2: New manufacture declaration could be introduced for PUSCH TBoMS. 
Proposal 3: Take following manufacture declaration for PUSCH/PUCCH with JCE requirements. 
Proposal 4: Take following applicability rule for PUSCH/PUCCH with JCE requirements. 

· Applicability rule for different SCS
Unless otherwise stated, PUSCH with DM-RS bundling requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.xxx in table 4.6-1).
· Applicability rule for TDD with different UL-DL patterns 
Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns with more than one consecutive UL slots shall be used for the DM-RS bundling tests. The corresponding repetitions and configurable time domain bundling windows for DM-RS bundling shall be set as 2 slots.
Proposal 5: Adding a note in parameters table “The same requirements of TDD could be appliable to TDD with different UL-DL patterns by setting repetitions and configurable time domain bundling windows for DM-RS bundling as 2 slots.”
Proposal 6: No requirements for the largest CBW for each SCS for PUSCH with JCE demodulation. 
Proposal 7: Define requirement only for DM-RS 1+1 configuration for FR1 PUSCH with JCE demodulation.  
Proposal 8: Consider phase offset impact on PUSCH with JCE in the impairment results.  
Proposal 9: Consider CFO impact on PUSCH with JCE demodulation in the impairment results.

	R4-2212243
	Ericsson
	Simulation results for  PUSCH demodulation requirements for NR coverage enhancement

	R4-2212829
	Nokia
	Test requirement discussion scope for FR2
Proposal 1:RAN4 to explicitly limit the requirement scope of Rel-17 coverage enhancements to FR1 and FR2-1 in BS demod specifications.
Antenna configuration
Observation 1:The TBoMS simulation results in our companion contribution 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 2:RAN4 to include 2Rx, 4Rx and 8Rx for TBoMS requirements.
TDD UL-DL pattern for BS PUSCH demod requirements with JCE
Proposal 3:Use the new TDD pattern: DDSUU for 15 kHz, 30kHz and 120 kHz for JCE requirements.
Applicability rule for JCE 
Proposal 4:JCE requirements can be applied for different TDD patterns if the number of consecutive slots (aTDW length) is the same.
Manufacture declaration of JCE with SCS.
Proposal 5:RAN4 to define manufacture declaration for PUSCH JCE as follows
Channel bandwidth
Proposal 6:Cover the minimum bandwidth only for each SCS to define JCE demod requirements.
Antenna configuration
Proposal 7:Cover 2Rx, 4Rx and 8Rx for FR1 for JCE requirements, with the usual test applicability rule.
Additional DM-RS position for BS PUSCH demod requirements with JCE
Observation 2:JCE simulations show that the SNR gain with DMRS 1+1 configuration is bigger than DMRS 1+0.
Proposal 8:Use both DMRS 1+1 and DMRS 1+0 configurations for JCE requirements.
Phase offset modelling and CFO for BS PUSCH demod requirements with JCE
Proposal 9:Consider remaining phase offset non-idealities to be part of the TE test uncertainty.
Proposal 10:Consider remaining CFO impact to be part of the TE test uncertainty.

	R4-2212830
	Nokia
	PUSCH demodulation performance of Rel-17 NR coverage enhancements: simulation results

	R4-2213664
	Samsung
	Proposal 1: RAN4 should Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1.
Proposal 2:  Define PUSCH requirement with JCE with TDD pattern as following if needed
-	FR1 15KHz SCS: 7D1S2U, S=6D:4G:4U
-	FR2 60/120KHz SCS: DDSUU, S=10G:2G:2U
Proposal 3: Only cover the minimum bandwidth of each SCS for requirement of JCE
Proposal 4: Configure 1+0 for PUSCH requirement with JCE
Proposal 5: Consider the phase offset impact into the impairment results.
Proposal 6: Consider CFO impact into the impairment results.
Proposal 7: Define PUSCH with JCE requirement with number of HARQ process as 2 both FDD and TDD

	R4-2213832
	Huawei,HiSilicon
	Proposal 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1.
Proposal 2: Introduce manufacture declaration with corresponding SCS for PUSCH TBoMS, such as following:
Proposal 3: Only define 1T2R requirements for TBoMS PUSCH.
Proposal 4: Use DSUUU pattern for JCE feature. Extra note should be added for DSUUU pattern that PUCCH/PUSCH is not transmitted in either the first or the last ‘U’ slot.
Proposal 5: The requirement defined for each SCS can be applicable for other TDD patterns with same number of physical consecutive slots (aTDW length).
Proposal 6: Use the following wording for supporting JCE with corresponding SCS:
Proposal 7: Only cover the minimum bandwidth for each SCS for BS PUSCH demod requirements with JCE.
Proposal 8: Only consider 1T2R for BS PUSCH demod requirements with JCE.
Proposal 9: Only consider the typical DMRS 1+0 configuration for BS PUSCH demod requirements with JCE.
Proposal 10: Cover phase offset impact by test uncertainty and cover CFO by impairment results for BS PUSCH demod requirements with JCE.

	R4-2213836
	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
· [bookmark: _Hlk110968190]Status in the last meeting WF (R4-2210666):
· 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
· Agreement in the RF core part discussion for DMRS bundling (R4-2211225)
· Non-support for FR2-2:
· [bookmark: _Hlk111120274]RAN4 has also agreed not to extend the DMRS bundling requirements to FR2-2 in Rel-17.
· Proposals:
· Option 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1 (CTC, E///, Nokia, Samsung, HW)
· Nokia: TS 38.104 it is made clear that all legacy references to “FR2” are extended to mean both “FR2-1 and FR2-2”. should be clarified for the demodulation performance part of the specification.
· Recommended WF
· Agree not to define the BS demodulation performance requirements for FR2-2 in Rel-17.
· Companies to feedback on Nokia’s observation on whether additional clarification is needed.

Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
· [bookmark: _Hlk110968373]Status in the last meeting WF (R4-2210666):
· FFS whether Manufacturer declaration can be introduced for TBoMS
· Proposals:
· Option 1 (China Telecom, E///)
	D.yyy
	PUSCH TB over Multi-slots (TBoMS)
	Declaration of PUSCH TB over Multi-slots support


· CTC: Once supported, TBoMS can be performed regardless of the supported TDD pattern, thus the supportive of TBoMS should be independent on the supported TDD pattern for each SCS.
· Option 2: (Huawei)
	D.xxx
	SCS for PUSCH TBoMS
	Declaration of supported SCS for PUSCH TBoMS, i.e. {15kHz, 30kHz, 60kHz 120kHz}


· Huawei: Need to introduce BS manufacturer declaration with corresponding SCS for PUSCH TBoMS to distinguish a BS support multiple SCS but only support TBoMS feature on 30kHz SCS with 7D1S2U TDD pattern.
· GTW agreements:
· Introduce new Manufacturer declaration for TBoMS.
· FFS whether declaration shall be per SCS basis or agnostic to SCSs

· Recommended WF
· Agree to introduce new Manufacturer declaration for TBoMS.
· Encourage feedback on whether the Manufacturer declaration for TBoMS should be per SCS.

Issue 1-2-2: Antenna configuration for TBoMS
· Agreement in the last meeting chairman note:
· Only cover 1T2R for TBoMS
· PUSCH JCE:
· 2/4/8 Rx
· Introducing test applicable rules to only verify highest number of Rx antennas BS supported
· Proposals:
· Option 1: include 2Rx, 4Rx and 8Rx for TBoMS requirements (Nokia)
· Nokia: The TBoMS simulation results in our companion contribution show that there is a non-trivial scaling between the number of antennas and throughput performance.
· Option 2: Only define 1T2R requirements for TBoMS PUSCH (Huawei)
· Recommended WF
· It is the moderator’s recommendation to follow the agreement in the last meeting as above.

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2210666):
· 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.
· [bookmark: _Hlk111121046]Proposals on the exact TDD patterns for 15/60/120 kHz SCS:
· Option 1: (CTC, Samsung)
· 7D1S2U, S=6D:4G:4U for 15kHz
· DDSUU, S=10G:2G:2U for 60/120kHz
· Option 2: (Nokia)
· DDSUU, S=10G:2G:2U for 15/60/120 kHz SCS
· Option 3: (Huawei)
· Use DSUUU pattern and disable the UL transmission on the last U slot
· Proposals on the test requirement applicability for different TDD patterns for each SCS (To be captured in the test parameter tables)
· Proposal 1: (Nokia, Samsung)
· JCE requirements can be applied for different TDD patterns if the number of consecutive slots (aTDW length) is the same. 
· Proposal 2: (CTC)
· JCE requirements can be applied for different TDD patterns with more than 1 physical UL consecutive slots.
· Note that for the TDD pattern with odd number of UL consecutive slots, UL transmission on the first or the last UL slot is disabled.
· Proposal 3: (HW)
· JCE requirements can be applied for different other TDD patterns with same number of physical consecutive slots (aTDW length).
· For the TDD pattern with odd number of consecutive ‘U’ slots, UL transmission on the the last UL slot is disabled.
· Proposal 4: (E///)
· JCE requirements can be applied for different TDD patterns by setting repetitions and configurable time domain bundling windows for DM-RS bundling as 2 slots.
· Proposals on the test case applicability for different TDD patterns for each SCS (To be captured in the test case applicability rule in TS38.141-1/-2):
· Proposal 1: (E///)
· Unless otherwise stated, PUSCH with DM-RS bundling requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.xxx in table 4.6-1).
· Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns with more than one consecutive UL slots shall be used for the DM-RS bundling tests. The corresponding repetitions and configurable time domain bundling windows for DM-RS bundling shall be set as 2 slots.
· Proposals on the manufacture declaration for PUSCH JCE:
· Option 1: (CTC, Nokia, Samsung, Huawei)
	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}


· Option 2: (E///)
	D.xxx
	SCS for PUSCH with DM-RS bundling and PUCCH with DM-RS bundling
	Declaration of supported SCS for PUSCH with DM-RS bundling and PUCCH with DM-RS bundling, i.e., {15kHz, 30kHz, 60kHz, 120kHz} (Note Z)

	Note Z: Declaration should be made based on supported SCS (D.14) for which UL-DL configuration with more than one consecutive UL slots are supported. 


· E///:  If we simply follow the declaration in option 1, a BS could only declare supporting JCE on 30kHz SCS even it supports feasible TDD pattern (i.e., 7D1S2U) on 15kHz SCS. In that case, only 30kHz will be tested.
· GTW agreements:
· The exact TDD patterns for 15/60/120 kHz SCS (baseline assumption)
· 7D1S2U, S=6D:4G:4U for 15kHz
· DDSUU, S=10G:2G:2U for 60/120kHz
· On the test requirement applicability for different TDD patterns for each SCS (To be captured in the test parameter tables):
· JCE requirements can be applied for different TDD patterns with 2 or more physical UL consecutive slots and with the same [aTDW] length of 2 consecutive slots.
· Note: Further work on the clarification for cTDW configuration if needed
· The UL throughput is not measured on the aTDW including only 1 UL slot
· Recommended WF
· On the exact TDD pattern:
· Based on the GTW discussion, the baseline assumption will be switched to formal agreement if there is no input from other operators.
· On the test requirement applicability for different TDD patterns for each SCS (To be captured in the test parameter tables):
· Encourage more discussion based on the GTW agreement.
· On the test case applicability for different TDD patterns for each SCS (To be captured in the test case applicability rule in TS38.141-1/-2)
· Encourage feedback on Ericsson’s proposal.
· On the manufacture declaration for PUSCH JCE
· Following can be introduced:
	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}


· Encourage feedback on the additional note added by Ericsson.

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2210666):
· 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
· Proposals:
· Option 1: Cover the smallest and the largest CHBW for each SCS for PUSCH JCE requirement definition (CTC)
· Option 2: Only cover the minimum bandwidth for each SCS (E///, Nokia, Samsung, Huawei)
· Recommended WF
· Can we agree option 2 based on the majorities’ view?

Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
· Status in the last meeting WF (R4-2210666):
· 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
· Companies’ simulation results observations:
· CTC: For TDD with aTDW length of 2, larger JCE gain can be achieved with DMRS 1+1. For FDD with aTDW length of 8, larger JCE gain can be achieved for DMRS 1+0 because the baseline PUSCH repetition performance is poorer.
· E///: No clear performance difference between DM-RS 1+0 and 1+1 configurations
· Proposals:
· Option 1: Use DMRS 1+1 for TDD and DMRS 1+0 for FDD (CTC)
· Option 2: DMRS 1+1 only (E///)
· Option 3: Cover both DMRS 1+1 and DMRS 1+0 configurations for JCE requirements (Nokia)
· Option 4: DMRS 1+0 only (Samsung, Huawei)
· [bookmark: _Hlk111563293]GTW agreements:
· Decide DMRS configuration based on the performance comparison between JCE and non-JCE
· Recommended WF:
· Encourage companies to add JCE performance gain over the baseline, in the new sheet of the updated simulation result summary during the first round discussion.
· The moderator will propose the recommended conclusion based on the updated simulation results in the first round summary.

Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
· Proposals:
· Option 1: PUSCH with JCE requirement with number of HARQ process as 2 both FDD and TDD (Samsung)
· Samsung: With lager number of HARQ process, the baseband process time and buffer length will be increased.
· Recommended WF
· Encourage feedback.

Issue 1-3-5: Antenna configuration for BS PUSCH demod requirements with JCE for FR1
· Agreement in the last meeting chairman note:
· Only cover 1T2R for TBoMS
· PUSCH JCE:
· 2/4/8 Rx
· Introducing test applicable rules to only verify highest number of Rx antennas BS supported
· Proposals:
· Proposal 1: Only consider 1T2R for BS PUSCH demod requirements with JCE (Huawei)
· Recommended WF
· Follow the last meeting’s agreement as above and no more discussion on this issue.

Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2210666):
· 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
· Proposals:
· Option 1: consider the phase offset in the impairment results (CTC, E///, Samsung)
· Option 2: phase offset non-idealities to be part of the TE test uncertainty (Nokia, Huawei)
· Huawei: RAN4 consider Tx error in test uncertainty and consider Rx error in impairment results
· GTW agreements:
· No exact phase offset modelling in simulation; how to consider phase offset in the impairment results is subject to interested companies.

Issue 1-3-7: CFO modelling for BS PUSCH demod requirements with JCE
· Status in the last meeting WF (R4-2210666):
· 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 uncertainty
· Proposals:
· Option 1: consider the CFO impact in the impairment results (CTC, E////, Samsung, Huawei)
· Huawei: RAN4 consider Tx error in test uncertainty and consider Rx error in impairment results
· Option 2: CFO impact to be part of the TE test uncertainty (Nokia)
· GTW agreements:
· CFO modelling in simulation; how to consider CFO in the impairment results is subject to interested companies.

Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
· Proposals:
· Option 1: Reuse the MU and TT defined for normal PUSCH demodulation requirements (CTC)
· Recommended WF
· Based on the GTW agreements for phase offset and CFO modeling, can we agree option 1?

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

	Company A
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2

Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE

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

Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE

Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE

Issue 1-3-7: CFO modelling for BS PUSCH demod requirements with JCE

Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE


	Ericsson
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
We agree with recommended WF. It would be better to add string “FR2-1” and “FR2-2” for corresponding requirements table. 

Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
We prefer Option 1 to declare just by feature. 
Firstly, this feature doesn’t heavily depend on the TDD patterns. That means the number of consecutive UL slots in the TDD pattern can’t decide how many UL slots used for TBoMS. Currently, only 1 and 2 consecutive UL slots in general TDD patterns. Is the intention of Option 2 to limit the BS capability only support TB over 2 UL slots?  In the real network, BS will have high possibility to meet the situation that TB needs to be over more than 2 UL slots. In that case, the TB over 2 slots is useless. 
Secondly, the buffering issue for “sub-TBs” could not be critical because only small number of PRBs will be used for the tests which is also a typical scenario for TBoMS.  Furthermore, the capability of buffering over slots is a basic function such as retransmission, repetition etc.         
Issue 1-2-2: Antenna configuration for TBoMS
It would be better not to reopen the discussion again. We support recommended WF.

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
For the TDD pattern, it seems all companies want to do JCE on 2 consecutive UL slots. The differences are which one could be more typical in the network, and which one could be more convenient for the tests. 
· For 60kHz and 120kHz SCS, we agree with Huawei that it would be better to use practical TDD pattern in real network if we can settle the test issue. But we are also OK with DDSUU if operators don’t want to use other patterns.   
· For 15kHz SCS TDD, it is not a typical deployment in the current network, so it seems not a matter which TDD pattern we use. We slightly prefer using same TDD pattern as 30kHz because both of them are for FR1. 
· We also suggest to use agreed TDD pattern for the requirement table as the default pattern for JCE tests. Otherwise, it would be hard for TE venders to implement the feature.
For test requirement applicability, we understand the intention is to keep the same aTDW for the test, but we want to clarify that aTDW is not an official parameter but just a concept for understanding. The formal parameters for DM-RS bundling are captured in TS38.331, see figures below. aTDW can’t be controlled by a tester because any sudden event could break the aTDW.  Only repetition number and cTDW could be configured by the tester to keep the same DM-RS bundling window length. We should avoid using a concept without corresponding official parameter definition in the requirement table and applicability rule.    
[image: ]
[image: ]pusch-TimeDomainWindowLength
Configures the length of a nominal time domain window in number of consecutive slots for DMRS bundling for PUSCH. The value shall not exceed the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For PUSCH repetition type A/B, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the time duration for the transmission of all PUSCH repetitions and the maximum duration defined in TS 38.101-1 [15] and TS 38.101-2 [39]. For TBoMS, if this field is absent, the UE shall apply the default value that is the minimum value in the unit of consecutive slots of the duration of TBoMS transmission (including repetition of TBoMS) and the maximum duration defined in in TS 38.101-1 [15] and TS 38.101-2 [39].

For test case applicability, we suggest using proposal 1. It means BS could use different TDD patterns for the tests and apply same requirement. That would reduce the effort of vendors to support default TDD pattern. 
For the manufacture declaration, we suggest using Option 2 to give clear direction on how and when a declaration for JCE could be made. We are open for further discussion.
Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
We support Option 2 since the minimum CBW could be typical for coverage limited scenario.
Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
We still think more DM-RS is expected to deliver better performance, but we are fine with recommended WF that pending the discussion until simulation results are captured. 
Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
It could be a normal question, but we don’t see an explicit HARQ process configuration for legacy requirements. As our understanding, TDD could use less HARQ process than FDD if DL duration is long enough. So do we need to add an configuration for JCE especially? 
Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE
We can accept GTW agreement. Basically, we admit that phase offset should be considered as Tx uncertainty, but it could be hard to define an uncertainty value if we actually won’t add a model in TE for the tests. 

Issue 1-3-7: CFO modelling for BS PUSCH demod requirements with JCE
We can accept GTW agreement. We think CFO belongs to Rx impairment which is indicate the remaining frequency error after synchronization. We don’t consider any Tx CFO for legacy requirement tests. 

Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
We can accept Option 1.

	China Telecom
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
We observed similar note is added for DMRS bundling RF core requirements:
NOTE: Phase continuity requirements for DMRS bundling is defined only within FR2-1 in this release of the specification.
Therefore, we are ok to add similar notes for the requirement for TBoMS and DMRS bundling for FR2.

Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
Our preference is option 1 not to bundle TBoMS with the specific TDD pattern.
If our understanding is correct, what Huawei concern about is that for TBoMS on the TDD patterns without consecutive UL slots, the BS will need to buffer the sub-TBs for longer time. 
On the one hand, we share similar view with Ericsson that 5PRBs resource allocation should not have big challenge to the BS buffer.
On the other hand, even if it does challenge the BS buffer, we think option 2 that declare TBoMS support for each SCS cannot fully resolve the problem because:
1) If the BS can support multiple TDD patterns for a SCS, for example, both 7D1S2U and DDDSU, should the BS declare support the TBoMS for this SCS or not?
2) For FDD, there are always consecutive UL slots regardless of the SCS, which should not cause any BS buffer issue.
Considering the above, if company still have strong concern on the BS buffer issue, we would like to propose a middle way to define the following Manufacturer declarations for TBoMS:
· BS support TBoMS over physical consecutive UL slots.
· BS support TBoMS over physical non-consecutive UL slots.
We can further discuss the test applicability rule if it can be acceptable.

Issue 1-2-2: Antenna configuration for TBoMS
We support the recommended WF.

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
1) On the exact TDD pattern, we support the baseline assumption. We do not observe any issue since we are going to define test requirement rule to cover other possible TDD patterns with more than 1 consecutive UL slots.
2) On the test requirement applicability for different TDD patterns for each SCS. We can understand Ericsson’s concern that the aTDW is not configured and ‘aTDW can’t be controlled by a tester because any sudden event could break the aTDW’. However, in our test design, possible break of aTDW have been avoided by disabling the freq hopping and using 14 symbols length. 
We slightly prefer the current wording because the aTDW is more relevant to the JCE performing.
To try to address Ericsson’s concern, I also wonder if we can use the following:
JCE requirements can be applied for different TDD patterns with 2 or more physical UL consecutive slots and with the same equivalent aTDW length of 2 consecutive slots.
3) On the manufacture declaration for PUSCH JCE:
We are generally fine with E///’s note. 
But we have similar concern as also expressed in TBoMS manufacture declaration: For FDD, there are always consecutive UL slots regardless of the SCS, if BS declare support PUSCH JCE for 30kHz for TDD, it means JCE for FDD should be supported for both 15kHz and 30kHz SCS for FDD. 
We think we need additional manufacture declaration for JCE for FDD.
4) On the test case applicability for PUSCH JCE: Discuss after the manufacture declaration is decided.

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
Considering the majorities’ view we are fine to compromise to option 2.

Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Based on our simulation results, DMRS 1+0 show negligible performance gain under TDD with 2 slots which is not acceptable for verifying the JCE performance. Except that, we can accept other DMRS configurations.
We invite companies to provide some simulation results on the JCE gain over the baseline.

Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
We do not have such limitation for the BS in the existing test requirements, including the PUSCH repetition type A tests. We do not think we need to especially specify this for JCE test.

Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE

Issue 1-3-7: CFO modelling for BS PUSCH demod requirements with JCE

Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
We support option 1 based on the agreement for phase offset and CFO modelling.

	Samsung
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
 OK with option 1, regarding the observation from Nokia, one suggestion is to add the FR2-1 for minimum requirement


Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
In general, we agree new Manufacture declaration of TBoMS is needed, since it is an optional feature.
Regarding SCS, we have defined the declaration for different SCS and CBW as “NR supported channel bandwidths and SCS, Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. “
”
 Regarding the declaration per SCS, in our understanding, for 15khz with DDDSU TDD pattern, with TBoMS enable, where only 1 available UL slot per 5ms,  with large number of TTI, the processing delay and buffer length will be increased. For different TDD pattern,  it pend on the deployment of operator, BS may or may not support all the TDD pattern, therefore, BS may support TBoMS  with continues UL slots as only 30KHz with 7D1S2U, we support to declare supported SCS for PUSCH TBoMS.

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
OK with the test applicability rule for different TDD pattern proposed by Ericsson

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
Ok with recommended WF

Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Ok with recommended WF, the performance delta between JCE on and off should be checked, instead of the gain of DMRS 1+1 over DMRS 1+0.
  
Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
For Rel-16 URLLC, we have the similar discussion, where the number of TTI for PUSCH mapping type A repetition is 2, considering the HARQ round trip time is 8 ms for FDD, then 4 HARQ processes is considered.  As agreed, the actual TDW length for JCE is 8 for FDD, and the PUSCH repetition number is same as actual TDW length. If we still use 8 HARQ process, for TDD, the baseband process time and buffer length will be increased. To consider the proper process time and buffer length,, We think using 2 HARQ processes for FDD and TDD, is possible for scenarios with PUSCH repetition and actual TDW as 8
In LTE, we have the similar discussion, where the round-trip time and HARQ process ID for LTE TTI bungling is defined as following table 
	Parameter
	Value

	Number of TTIs for a TTI bundle
	4

	RV sequence for 4 TTIs within a TTI bundle
	0, 2, 3, 1

	HARQ round trip time
	12 ms

	Maximum number of HARQ 
transmissions for a TTI bundle
	5





Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
OK with recommended WF, encourage TE vendor’ input

	Nokia, Nokia Shanghai Bell
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
Support WF
Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
We support Option 1. TBoMS feature is independent on TDD pattern. TBoMS feature is applied to UL slots independently if those slots are consecutive or not.
We don’t see any reason to include the TDD pattern in the manufacture declaration. 
Issue 1-2-2: Antenna configuration for TBoMS
Agree with the recommended WF. 

Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
Support the baseline assumption. 
Concerning the test applicability for different TDD patterns: 
We understand Ericsson s comment here. But we would like to highlight that the requirements we are defining here concerns an aTDW=2. This case may be configured using different cTDW values by changing the violating events. Hence, we think it is important to keep the JCE requirements applicability to TDD patterns based on the aTDW. 

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
Support WF 

Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
Come back when the simulation summary is updated. 
Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
We don’t have HARQ configuration in legacy as it is up to gNB implementation. We prefer not to specify it in JCE requirements.
Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE
Support WF. 
Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
Option 1 is fine for us.

	Huawei
	Sub-topic 1-1: General
Issue 1-1-1: Test requirement discussion scope for FR2
We are OK with the recommended WF. An additional note should be added to the requirement that TBoMS and JCE requirements are only applicable to FR2-1.
Sub-topic 1-2: PUSCH TB over Multi Slots (TBoMS)
Issue 1-2-1: Manufacturer declaration for TBoMS
We still prefer Option 2. A BS may only support TBoMS feature on 30kHz SCS with 7D1S2U TDD pattern but not support 15kHz SCS with DDDSU pattern since the un-continuous UL slots will increase BS buffer consumption which lead to higher BS processing complexity.
Sub-topic 1-3: PUSCH demodulation with Joint Channel Estimation (JCE)
Issue 1-3-1: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
Based on our understanding, some operators have plan to use “DSUUU” pattern for FR2.
For the test requirement applicability, since we can only configure “cTDW”, we can further clarify the wording to make it clearer as following:
· JCE requirements can be applied for different TDD patterns with 2 or more physical UL consecutive slots and with the same [aTDW]cTDW length of 2 consecutive slots.
· The UL throughputslot is not measuredscheduled on the aTDW including only 1 UL slot
For the test case applicability, we are OK with Ericsson’s proposal.
For the manufacture declaration for PUSCH JCE, we agree that the SCS in the new declaration is the subset of the legacy SCS declaration. However, we think BS can decide to support which feature in which SCS or not, is up to BS implementation. It is possible and reasonable for BS to not support JCE feature, even BS support more than one consecutive UL slots TDD pattern for the specified SCS.
Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
We are OK with the recommended WF.
Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
We are OK with the recommended WF. Till now our simulation are still running, so we will update the simulation results summary sheet several hours later.
Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
We don't think HARQ process number should be specified for BS requirements since it is up to BS implementation.
Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
We are OK with the recommended WF based on the GTW agreements.

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Issue 1-1-1: Test requirement discussion scope for FR2
· Tentative agreement:
· Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1, add note to the requirement that TBoMS and JCE requirements are only applicable to FR1 and FR2-1 (CTC, E///, Nokia, Samsung, HW)
· Recommendation for the second round
· Capture the agreement in requirement CR for 38.104 and 38.141-2.

Issue 1-2-1: Manufacturer declaration for TboMS
· GTW agreements:
· Introduce new Manufacturer declaration for TBoMS.
· Candidate options:
· Option 1 (China Telecom, E///, Nokia)
	D.yyy
	PUSCH TB over Multi-slots (TBoMS)
	Declaration of PUSCH TB over Multi-slots support


· Option 2: (Huawei, Samsung)
	D.xxx
	SCS for PUSCH TBoMS
	Declaration of supported SCS for PUSCH TBoMS, i.e. {15kHz, 30kHz, 60kHz 120kHz}


· Option 3: (CTC proposed as compromise)
	D.x1
	PUSCH TB over Multi-slots
	BS support TBoMS over physical consecutive UL slots.

	D.x2
	PUSCH TB over Multi-slots
	BS support TBoMS over physical non-consecutive UL slots.


· Moderator’s observation
· Some BS vendors still have concern on the buffer delay caused by the non-consecutive UL slots for TBoMS.
· 1 company points out that at least for FDD always with consecutive UL slots, the manufacturer declaration should be agnostic to SCS.
· Recommendation for the second round
· Further discuss based on the CR

Issue 1-2-2: Antenna configuration for TBoMS
· Follow the agreement in the last meeting:
· Only cover 1T2R for TBoMS
· PUSCH JCE:
· 2/4/8 Rx
· Introducing test applicable rules to only verify highest number of Rx antennas BS supported
· Recommendation for the second round
· Capture the agreement in the CRs.

Issue 1-3-1A: TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· GTW agreements:
· The exact TDD patterns for 15/60/120 kHz SCS (baseline assumption)
· 7D1S2U, S=6D:4G:4U for 15kHz
· DDSUU, S=10G:2G:2U for 60/120kHz
· Recommendation for the second round
· To move forward, check if the following compromise is agreeable:
· Capture the baseline assumption in the spec. 
· Meanwhile, to resolve the company concern in GTW, for 60/120kHz SCS, can we consider to additionally capture other TDD pattern with 2 or more physical UL consecutive slots (DSUUU) in the spec, i.e., capture 2 TDD patterns in the spec with the agreed applicability in Issue 1-3-1C for testing.

Issue 1-3-1B: Test requirement applicability for BS PUSCH demod requirements with JCE
· GTW agreements:
· JCE requirements can be applied for different TDD patterns with 2 or more physical UL consecutive slots and with the same [aTDW] length of 2 consecutive slots.
· Note: Further work on the clarification for cTDW configuration if needed
· The UL throughput is not measured on the aTDW including only 1 UL slot
· For the first bullet:
· E/// and HW prefer to use ‘cTDW’ instead of ‘aTDW’ since the BS can only configure ‘cTDW’.
· Nokia, CTC prefer to use ‘aTDW’ which is more relevant to the JCE performing, and can be configured using different cTDW values.
· For the second bullet: 
· HW propose to use ‘The UL slot is not scheduled on the aTDW including only 1 UL slot’
· Recommendation for the second round
· For the first bullet, the technical principle is clear and companies can focus on how to capture it in the spec based on CR discussion in round 2. 
· For the second bullet, the GTW agreement should be kept if no new consensus is reached.

Issue 1-3-1C: Test case applicability for BS PUSCH demod requirements with JCE
· [bookmark: _Hlk111811637]Tentative agreement:
· Unless otherwise stated, PUSCH with DM-RS bundling requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.xxx in table 4.6-1).
· Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns with more than one consecutive UL slots shall be used for the DM-RS bundling tests. The corresponding repetitions and configurable time domain bundling windows for DM-RS bundling shall be set as 2 slots.
· Recommendation for the second round
· Capture the agreement in requirement CR for 38.141-1 and 38.141-2.

Issue 1-3-1D: Manufacture declaration for PUSCH JCE
· Proposals on the manufacture declaration for PUSCH JCE:
· Option 1: (Nokia, Samsung, Huawei)
	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}


· CTC: For FDD, there are always consecutive UL slots regardless of the SCS. An additional manufacture declaration for JCE for FDD is needed.
· Option 2: (E///)
	D.xxx
	SCS for PUSCH with DM-RS bundling and PUCCH with DM-RS bundling
	Declaration of supported SCS for PUSCH with DM-RS bundling and PUCCH with DM-RS bundling, i.e., {15kHz, 30kHz, 60kHz, 120kHz} (Note Z)

	Note Z: Declaration should be made based on supported SCS (D.14) for which UL-DL configuration with more than one consecutive UL slots are supported. 


· HW: It is possible and reasonable for BS to not support JCE feature, even BS support more than one consecutive UL slots TDD pattern for the specified SCS.
· Recommendation for the second round
· Further discuss based on the CR

Issue 1-3-2: PRB number for BS PUSCH demod requirements with JCE
· Tentative agreement:
· Only cover the minimum bandwidth for each SCS (E///, Nokia, Samsung, Huawei, CTC as compromise)

Issue 1-3-3: Additional DM-RS position for BS PUSCH demod requirements with JCE (for FR1)
· GTW agreements:
· Decide DMRS configuration based on the performance comparison between JCE and non-JCE
· Moderator’s observation based on the updated simulation results from 3 companies:
· For FDD with JCE over 8 slots, the JCE gain
· DMRS 1+0 > DMRS 1+1 for 2 companies, DMRS 1+1 > DMRS 1+0 for 1 companies
· is larger than 1 dB in all companies’ results regardless of DMRS configuration.
· From the average results perspective, the DMRS 1+1 can achieve 0-0.3 dB less gain for different Rx configurations.
· For TDD with JCE over 2 slots, the JCE gain
· DMRS 1+0 > DMRS 1+1 for 1 company, DMRS 1+1 > DMRS 1+0 for 2 companies
· From the average results perspective, the DMRS 1+1 can achieve 0.1-0.4 dB more gain for different Rx configurations.
· Recommendation for the second round
· Less JCE gain is observed in TDD with shorter aTDW length. As compromise, for the purpose of differentiating JCE and non-JCE BS implementation, it is proposed to use the DMRS configuration with larger JCE gain achieved for TDD, i.e., use DMRS1+1 for both TDD and FDD.

Issue 1-3-4: Number of HARQ process for BS PUSCH demod requirements with JCE
· Candidate options:
· Option 1: PUSCH with JCE requirement with number of HARQ process as 2 both FDD and TDD (Samsung)
· Option 2: Do not have such limitation ([E///], CTC, Nokia, HW)
· Recommendation in the second round:
· Option 2 based on majorities’ view?

Issue 1-3-5: Antenna configuration for BS PUSCH demod requirements with JCE for FR1
· Follow the agreement in the last meeting:
· Only cover 1T2R for TBoMS
· PUSCH JCE:
· 2/4/8 Rx
· Introducing test applicable rules to only verify highest number of Rx antennas BS supported

Issue 1-3-6: Phase offset modelling for BS PUSCH demod requirements with JCE
· GTW agreements:
· No exact phase offset modelling in simulation; how to consider phase offset in the impairment results is subject to interested companies.

Issue 1-3-7: CFO modelling for BS PUSCH demod requirements with JCE
· GTW agreements:
· CFO modelling in simulation; how to consider CFO in the impairment results is subject to interested companies.

Issue 1-3-8: MU and TT for BS PUSCH demod test cases with JCE
· Tentative agreement:
· Reuse the MU and TT defined for normal PUSCH demodulation requirements (CTC, E///, Samsung, HW, Nokia)

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

	R4-2211781
	China Telecom
	Proposal 1: Use the same DMRS configuration for PUSCH JCE.

	R4-2212242
	Ericsson
	Proposal 1: Introduce PUCCH format 3 with JCE demodulation requirements for only DM-RS 1+1 configurations.

	R4-2212244
	Ericsson
	Simulation results for PUCCH demodulation requirements for NR coverage enhancement

	R4-2212831
	Nokia
	Observation 1:Our simulation results show that DM-RS 1+1 shows better performance than DM-RS 1+0.
Proposal 1:RAN4 to cover either DM-RS 1+1 or both DM-RS 1+1 and DM-RS 1+0 for PUCCH requirements.

	R4-2212832
	Nokia
	PUCCH demodulation performance of Rel-17 NR coverage enhancements: simulation results

	R4-2212836
	Nokia
	Simulation results collection for coverage enhancement for PUCCH

	R4-2213665
	Samsung
	Proposal 1: RAN4 defines PUCCH format 3 requirements with JCE only covering without additional DMRS

	R4-2213831
	Huawei,HiSilicon
	Observation 1: There is negligible performance difference between DMRS 1+0 and DMRS 1+1 for PUCCH JCE.
Proposal 1: Only consider disabled additional DMRS for BS PUCCH format 3 demodulation requirements with JCE.



Open issues summary
Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
· Status in the last meeting WF (R4-2210667):
· Option 1: only cover without additional DMRS
· Option 2: Cover both with and without additional DMRS
· 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
· Proposals:
· Option 1: Use the same DMRS configuration for PUSCH JCE (CTC)
· Option 2: Both DM-RS 1+1 and DM-RS 1+0 (Nokia)
· Nokia: Our simulation results show that DM-RS 1+1 shows better performance than DM-RS 1+0
· Option 3: DMRS 1+1 only (E///, Nokia)
· E///: There is a manufacture declaration D.104 for additional DM-RS for PUCCH format 3. But in previous release, there are requirements only defined for one DM-RS configuration
· Option 4: DMRS 1+0 only (Samsung, Huawei)
· HW: There is negligible performance difference between DMRS 1+0 and DMRS 1+1 for PUCCH JCE.
· GTW agreements:
· Use the same DMRS configuration for PUSCH JCE

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

	
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3


	Ericsson
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
We support GTW agreement. 

	China Telecom
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
We support GTW agreement. 

	Samsung
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
We are ok with GTW agreement, regarding the DMRS configuration for PUCCH,  we suggest to use the terminology as  without and with additional DMRS, instead of DMRS 1+0 and DMRS 1+1

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
We support GTW agreement.

	Huawei
	Sub-topic 2-1: PUCCH demodulation with Joint Channel Estimation (JCE)
Issue 2-1-1: DMRS configuration for PUCCH format 3
We are OK with the GTW agreement.

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Issue 2-1-1: DMRS configuration for PUCCH format 3
· GTW agreements:
· Use the same DMRS configuration for PUSCH JCE

Discussion on 2nd round
TBA
Topic #3: Draft CRs Review
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211787
	China Telecom
	Draft CR on PUSCH with DMRS bundling BS performance test for FR1

	R4-2211788
	China Telecom
	Draft CR on PUSCH with DMRS bundling BS performance test for FR2

	R4-2212245
	Ericsson
	Draft CR for TS38.104 PUSCH with JCE demodulation requirements  for FR1 and FR2

	R4-2212246
	Ericsson
	Draft CR for TS38.141-1 manufacture declaration, applicability rules and TT for NR coverage enhancement

	R4-2212247
	Ericsson
	Draft CR for TS38.141-2 manufacture declaration, applicability rules and TT for NR coverage enhancement

	R4-2212833
	Nokia
	draftCR for 38.104: FRC for TBoMS and PUSCH JCE

	R4-2212834
	Nokia
	draftCR for 38.141-1: Perf requirements for PUCCH JCE

	R4-2212835
	Nokia
	draftCR for 38.141-2: Perf requirements for PUCCH JCE

	R4-2213666
	Samsung
	Draft CR on PUCCH JCE requirements for TS 38.104

	R4-2213667
	Samsung
	Draft CR on FRC for TBoMS and PUSCH JCE for TS 38.141-1

	R4-2213668
	Samsung
	Draft CR on FRC for TBoMS and PUSCH JCE for TS 38.141-2

	R4-2213833
	Huawei,HiSilicon
	Draft CR on requirements for PUSCH TBoMS (TS38.104, Rel-17)

	R4-2213834
	Huawei,HiSilicon
	Draft CR on requirements for PUSCH TBoMS (TS38.141-1, Rel-17)

	R4-2213835
	Huawei,HiSilicon
	Draft CR on requirements for PUSCH TBoMS (TS38.141-2, Rel-17)



Comments collection 
Draft CR for TS 38.104:
	Draft CR
	Comments

	 R4-2213833, requirements for PUSCH TBoMS, Huawei
	CTC: The FRC and SNR values will be added in the second round.

	
	

	
	

	
	

	 R4-2212245, PUSCH JCE for FR1 and FR2, Ericsson
	CTC: Note 2 should also be applicable for FDD ? To be updated based on the agreement for CHBW, DMRS, TDD pattern.

	
	

	
	

	
	

	R4-2213666, PUCCH JCE requirements, Samsung
	Ericsson: It would be better to get alignment with R4-2212833. 

	
	CTC: As discussed, aTDW should not be listed as a configurable parameter. TDD pattern, DMRS, test requirement applicability should be updated based on the agreement.

	
	

	
	

	R4-2212833, FRC for TBoMS and PUSCH JCE, Nokia
	Ericsson: We are OK with the proposal for TBoMS. Do we need a note for total symbol/bits to indicate how many slots are used (FDD and TDD separately)?
Nokia: We tried to make it clear that total symbols/bits are intended to cover all TBoMS slots by changing the row name to “Allocated resource blocks per slot” . We think that this is sufficient, but we are open to hear other proposals.

	
	CTC: We are OK with the proposal for TBoMS PRB and information bit. Will be updated based on the agreement on DMRS and CHBW.

	
	

	
	



Draft CR for TS 38.141-1:
	Draft CR
	Comments

	R4-2212246, manufacture declaration, applicability rules and TT, Ericsson
	CTC: Manufacture declaration needs to be updated based on further agreements. Applicability for different antenna number for PUSCH JCE is missing:
·  PUSCH JCE:
· 2/4/8 Rx
· Introducing test applicable rules to only verify highest number of Rx antennas BS supported

	
	

	
	

	
	

	R4-2213834, requirements for PUSCH TBoMS, Huawei
	CTC: The FRC and SNR values will be added in the second round.

	
	

	
	

	
	

	R4-221178, JCE BS performance test for FR1, CTC 
	CTC: CHBW, DMRS, applicability need to be updated.

	
	

	
	

	
	

	R4-2212834, Perf requirements for PUCCH JCE, Nokia 
	CTC: SNR value to be added.

	
	

	
	

	
	

	R4-2213667, FRC for TBoMS and PUSCH JCE, Samsung 
	Ericsson: It would be better to get alignment with R4-2212833.

	
	CTC: Same comment as E///.

	
	

	
	



Draft CR for TS 38.141-2:
	Draft CR
	Comments

	R4-2212247, manufacture declaration, applicability rules and TT, Ericsson
	CTC: Manufacture declaration needs to be updated based on further agreements.

	
	

	
	

	
	

	R4-2213835, requirements for PUSCH TBoMS, Huawei 
	CTC: The FRC and SNR values will be added in the second round.

	
	

	
	

	
	

	R4-2211788, JCE BS performance test for FR2, CTC 
	CTC: CHBW, DMRS, applicability need to be updated.

	
	

	
	

	
	

	R4-2212835, Perf requirements for PUCCH JCE, Nokia 
	CTC: SNR value to be added.

	
	

	
	

	
	

	R4-2213668, FRC for TBoMS and PUSCH JCE, Samsung 
	Ericsson: It would be better to get alignment with R4-2212833.

	
	

	
	

	
	


Summary for 1st round 
Recommendation for the draft CRs
All draft CRs will be recommended ‘revised’ to capture the agreements in the first round.

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

	
	Big CR for coverage enhancement performance requirements for TS38.104
	China Telecom
	Capture all endorsed agreements in the draft CRs for TS38.104.
For post meeting agreements.

	
	Big CR for coverage enhancement performance requirements for TS38.141-1
	Ericsson
	Capture all endorsed agreements in the draft CRs for TS38.141-1.
For post meeting agreements.

	
	Big CR for coverage enhancement performance requirements for TS38.141-2
	Nokia
	Capture all endorsed agreements in the draft CRs for TS38.141-2.
For post meeting agreements.

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2211780
	
	Summary of simulation results for PUSCH coverage enhancements
	China Telecom
	Return to
	

	R4-2211781
	
	On BS PUCCH demodulation requirements for NR coverage enhancements
	China Telecom
	Noted
	

	R4-2211782
	
	On BS PUSCH demodulation requirements for NR coverage enhancements
	China Telecom
	Noted
	

	R4-2211783
	
	Simulation results on BS PUSCH demodulation requirements for NR coverage enhancements
	China Telecom
	Noted
	

	R4-2211787
	
	Draft CR on PUSCH with DMRS bundling BS performance test for FR1
	China Telecom
	Revised
	

	R4-2211788
	
	Draft CR on PUSCH with DMRS bundling BS performance test for FR2
	China Telecom
	Revised
	

	R4-2212241
	
	Discussion on PUSCH demodulation requirements for NR coverage enhancement
	Ericsson
	Noted
	

	R4-2212242
	
	Discussion on PUCCH demodulation requirements for NR coverage enhancement
	Ericsson
	Noted
	

	R4-2212243
	
	Simulation results for  PUSCH demodulation requirements for NR coverage enhancement
	Ericsson
	Noted
	

	R4-2212244
	
	Simulation results for PUCCH demodulation requirements for NR coverage enhancement
	Ericsson
	Noted
	

	R4-2212245
	
	Draft CR for TS38.104 PUSCH with JCE demodulation requirements  for FR1 and FR2
	Ericsson
	Revised
	

	R4-2212246
	
	Draft CR for TS38.141-1 manufacture declaration, applicability rules and TT for NR coverage enhancement
	Ericsson
	Revised
	

	R4-2212247
	
	Draft CR for TS38.141-2 manufacture declaration, applicability rules and TT for NR coverage enhancement
	Ericsson
	Revised
	

	R4-2212829
	
	PUSCH demodulation performance of Rel-17 NR coverage enhancements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2212830
	
	PUSCH demodulation performance of Rel-17 NR coverage enhancements: simulation results
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2212831
	
	PUCCH demodulation performance of Rel-17 NR coverage enhancements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2212832
	
	PUCCH demodulation performance of Rel-17 NR coverage enhancements: simulation results
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2212833
	
	draftCR for 38.104: FRC for TBoMS and PUSCH JCE
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212834
	
	draftCR for 38.141-1: Perf requirements for PUCCH JCE
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212835
	
	draftCR for 38.141-2: Perf requirements for PUCCH JCE
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2212836
	
	Simulation results collection for coverage enhancement for PUCCH
	Nokia, Nokia Shanghai Bell
	Return to
	

	R4-2213664
	
	Discussion and simulation results for PUSCH demodulation requirement for Rel-17 coverage enhancement
	Samsung
	Noted
	

	R4-2213665
	
	Discussion and simulation results for PUCCH demodulation requirement for Rel-17 coverage enhancement
	Samsung
	Noted
	

	R4-2213666
	
	Draft CR on PUCCH JCE requirements for TS 38.104
	Samsung
	Revised
	

	R4-2213667
	
	Draft CR on FRC for TBoMS and PUSCH JCE for TS 38.141-1
	Samsung
	Revised
	

	R4-2213668
	
	Draft CR on FRC for TBoMS and PUSCH JCE for TS 38.141-2
	Samsung
	Revised
	

	R4-2213831
	
	Discussion and simulation results on BS coverage enhancement demod PUCCH
	Huawei,HiSilicon
	Noted
	

	R4-2213832
	
	Discussion on BS coverage enhancement demod PUSCH
	Huawei,HiSilicon
	Noted
	

	R4-2213833
	
	Draft CR on requirements for PUSCH TBoMS (TS38.104, Rel-17)
	Huawei,HiSilicon
	Revised
	

	R4-2213834
	
	Draft CR on requirements for PUSCH TBoMS (TS38.141-1, Rel-17)
	Huawei,HiSilicon
	Revised
	

	R4-2213835
	
	Draft CR on requirements for PUSCH TBoMS (TS38.141-2, Rel-17)
	Huawei,HiSilicon
	Revised
	

	R4-2213836
	
	Simulation results on BS coverage enhancement demod PUSCH
	Huawei,HiSilicon
	Noted
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