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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NR coverage enhancement demodulation requirements. Following WF was agreed on the PUSCH demodulation requirement part. 
· PUSCH repetition type A with 32 repetitions
Not to define BS demodulation requirements for PUSCH repetition type A with 32 repetitions
· PUSCH TB over Multi Slots (TBoMS)
Repetition number for BS requirements for PUSCH TBoMS
· Not to consider repetition for TBoMS
Inter-slot frequency hopping for BS requirements for PUSCH TBoMS
· Option 1: Enabled
· Option 2: Disabled
· Agreement for the second round
· Agree disable inter-slot frequency hopping for BS requirements for PUSCH TBoMS
Whether to consider UCI multiplexing on PUSCH for TBoMS transmission
· Agree not to test PUSCH demodulation with UCI multiplexing for TBoMS transmission
Test requirement for FR1 and FR2 on PUSCH for TBoMS transmission
· Keep the previous agreement on covering both FR1 and FR2
· Reuse the existing test applicability rule for different subcarrier spacings defined in 8.1.2.1.1 in 38.141-1 for FR1 and 38.141-2 for FR2 as start point.
· 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.
RV sequence for TBoMS PUSCH demod test
· Candidate options:
· Option 1: [0 2 3 1] in case no repetition is used
· Option 2: [0 0 0 0] and optionally [0 3 0 3] when no repetition is used 
· Agreement for the second round
· Agree option 1
PUSCH mapping type for TBoMS PUSCH demod test
· For FR1:
· Cover PUSCH mapping type A and type B 
· For FR2:
· Option 1: Cover PUSCH mapping type A and type B
· Option 2: 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.
· Agreement for the second round
· Agree Option 2 for FR2.
Propagation condition for TBoMS PUSCH demod test
· Option 1: TDLB100-400 Low for FR1 and TDLA30-300 Low for FR2
· Option 2: TDLA30-10 for FR1 and TDLA30-75 for FR2 
· Option 3: Cover both option 1 and option 2 for simulation, and further make down-selection to only use one based on which model provides more performance gain 
· Agreement for the second round
· Use higher speed channel model (Option 1 as above) for TBoMS requirement, and use lower speed channel model (TDLA30-10 for FR1, FFS for FR2) for PUSCH JCE requirement.
· Candidate options for other parameters for FR2
	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(s)
	{0}

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

	Time domain
	
	

	resource
	Start symbol index
	0 

	
	Allocation length
	10


· Agreement for the second round
· The other parameters listed in the above Table for FR2 are agreeable as start point.
Collection of simulation results for TBoMS
For initial simulation alignment purpose, for the next meeting, encourage companies to provide TBoMS simulation results for MCS 2 and MCS 4 with different candidate test metrics with 5PRB resource allocation for 30kHz SCS TDD.

· PUSCH demodulation with Joint Channel Estimation (JCE)
[bookmark: OLE_LINK1]PUSCH repetition type for BS PUSCH demod requirements with JCE
· RAN4 only apply repetition type A for requirement with JCE
PRB number for BS PUSCH demod requirements with JCE
· Option 1: 4 PRB
· Option 2: Full applicable test bandwidth
· Agreement for the second round
· Use full applicable test bandwidth.
Frequency range coverage for BS PUSCH demod requirements with JCE
· Cover both FR1 and FR2 if TDD pattern with more than 1 consecutive UL slots is agreed for FR2 
PUSCH mapping type for BS PUSCH demod requirements with JCE
· For FR1:
· Cover PUSCH mapping type A and type B for FR1
· For FR2: 
· Option 1: Consider only Type B
· Agreement for the second round:
· Agree option 1 for FR2
 Receiver implementation for BS PUSCH demod requirements with JCE
· Candidate options:
· 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
Other parameters for BS PUSCH demod requirements with JCE
· 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:
· Proposal 1: Use configuration of existing Rel-16 PUSCH requirements with repetition Type A as the starting point
· Proposal 2: Other parameters (DMRS and time domain resource allocation) are same as for Rel-15 PUSCH tests
· Proposal 3:
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 for TDD
0, 0, 0, 0 for FDD

	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


· Proposal 4: Use large TDRA, e.g., 14 slot PUSCH TDRA
· Agreement for the second round
· The parameters in the table of Proposal 3 can be agreed for other parameters for FR1 as a start point except for the RV sequence.
· For the RV sequence for FR1:
· Use [0 3 0 3] for TDD
· FFS based on the agreed aTDW length for FDD 
Collection of simulation results for PUSCH JCE demodulation
· For initial simulation alignment purpose, for the next meeting, encourage companies to provide PUSCH JCE simulation results for MCS 4 with both DMRS 1+0 and 1+1 with different candidate test metrics for 30kHz SCS TDD with ideal phase and power offset with inter-slot frequency hopping disabled with repetition number 2.

· PUSCH demodulation requirements for Msg3 repetition
Not to consider type A PUSCH repetition for Msg 3 with inter-slot frequency hopping requirement.
· BS demodulation requirement for Redcap UE
Do not define new BS demodulation requirement for Redcap UE.

In this contribution, open issues for PUSCH demodulation requirements will be further analyzed.     

2. Discussion
The discussion on FR2-2 demodulation requirements is ongoing in RAN4 parallelly. To avoid mixing up two WI’s discussion, the scope of Rel-17 NR coverage enhancement demodulation should be limited to FR1 and FR2-1. Whether to introduce requirement for FR2-2 with NR coverage enhancement should be discussed in future release if necessary.
Proposal 1: Limit the discussion scope of Rel-17 NR coverage enhancement demodulation to FR1 and FR2-1.  

2.1	TBoMS

Waveform
Transform precoding for BS requirements for PUSCH TBoMS
· Cover CP-OFDM
· FFS whether DFT-S-OFDM will be considered

CP-OFDM and DFT-s-OFDM are expected to get similar performance, therefore it is not necessary to consider DFT-s-OFDM for TBoMS demodulation requirement definition.
Proposal 2: For TBoMS demodulation requirement, DFT-s-OFDM is not considered.

Antenna configuration
Antenna configuration for TBoMS PUSCH demod test
· Cover 1T2R for FR1 and FR2
· FFS 4Rx 8Rx for FR1

To reduce the specification effort, 4 and 8 Rx antennas are not considered for TBoMS demodulation requirement definition.
Proposal 3: For TBoMS demodulation requirement, 4 and 8 Rx antennas are not considered.

Test metric, TDD UL-DL pattern, MCS
Test metric for TBoMS PUSCH demod test
· 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 
TDD UL-DL pattern for BS requirements for PUSCH TBoMS
· 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 
MCS for TBoMS PUSCH demod test
· Candidate options:
· Option 1: MCS4 (QPSK 1/3) in 64QAM MCS table (Table 1)
· Option 2: MCS2 (QPSK 193/1024) in 64QAM MCS table (Table 1)

For TBoMS, it is preferred to reuse the existing test parameter setting defined for Rel-15 normal PUSCH based on CP-OFDM as far as possible if no issue or additional requirement is found. From this perspective, it is suggested to consider
· 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 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

Slot number, PRB number
Physical/available slots for BS requirements for PUSCH TBoMS
· 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 
· Agreement for the second round
· For FDD: FFS
· For TDD: Cover 2 available slots, FFS whether also cover 4 available slots.
PRB number for BS requirements for PUSCH TBoMS
· 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

Both PUSCH repetition w./w.o JCE and TBoMS are seemed as coverage enhancement method, but the principle within them are quite different. PUSCH repetition w./w.o JCE achieves coverage enhancement by reducing the effective code rate, while TBoMS depends on maintaining the PSD by limiting the frequency resource allocation. From another viewpoint, TBoMS is more properly called as a new kind of resource allocation which allocates more time domain resource from multiple slots, but not a legacy coverage enhancement method. Therefore, for TBoMS, the demodulation requirement is mainly to validate it from the functional perspective. If so, in our opinion,
· for the number of allocated available slots, 2 is enough regardless of TDD or FDD. 
Furthermore, in order to validate the maximum transmission capacity as far as possible while considering various bandwidth configuration, following frequency source allocation i.e. Opt.2 is suggested
· 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
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,
· 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

Additional DMRS and PTRS for FR2
Other parameters for BS requirements for PUSCH TBoMS
· 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

For TBoMS, there is no channel estimation algorithm changing compared to Rel-15 cases. It is preferred to reuse the same RS configuration to keep consistency. Furthermore, 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. From this perspective, it is suggested to consider following for FR2,
· both 1+0 and 1+1 for additional DMRS configuration
· both PTRS with K=2, L=1 and no PTRS
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.

Test applicability rule for different channel bandwidths
For the PRB number, both 5 PRBs and minimum bandwidth allocation have the common characteristics that allows single requirement will be applied for all channel bandwidths per SCS. On this basis, the test applicability rule for different channel bandwidths defined in TS 38.141-1/2 for FR1/FR2 can be used for NR PUSCH with TBoMS demodulation requirements.
Proposal 7: For TBoMS demodulation requirement for FR1 and FR2, the existing test applicability rule for different channel bandwidths can be reused.

2.2	PUSCH JCE
Configured TDW, Active TDW and Repetitions number
Actual TDW length for JCE in BS PUSCH demod requirements
· 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 (Intel)
· Agreement for the second round
· 2 consecutive slots as the start point for TDD.
· Further discussion on FDD is needed, encourage companies provide simulation results based on different consecutive slot numbers.
Configured TDW number for JCE in BS PUSCH demod requirements
· 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
· Option 1: cTDW length is configured same as the aTDW length
· Option 2: Use configured time domain window (cTDW) to be 8 slots
· Agreement for the second round
· For TDD, FFS
· For FDD, use option 1.
PUSCH repetition number for BS PUSCH demod requirements with JCE
· Option 1: the same as aTDW length for JCE
· Option 2: 8 for TDD and 8 for FDD

The benefit of JCE is improving the channel estimation accuracy in low SNR condition. Therefore, a large number of repetitions is preferred to be considered for PUSCH JCE demodulation requirement definition to verify the improvement of JCE over non-JCE, e.g. 8 repetitions.
Proposal 8: For PUSCH JCE demodulation requirement, 8 repetitions can be considered for TDD and FDD.
According to RAN1’s agreement, if no event that violates power consistency and phase continuity occurs in a configured TDW, the configured TDW will become an active TDW. In another word, the difference between the configured TDW and the active TDW only depends on the present of the event that violates power consistency and phase continuity. In the PUSCH JCE demodulation requirement, it is not necessary to introduce such event additionally which will lower the gain from JCE processing obviously. Therefore, the configured TDW length is preferred to be equal to the active TDW length for FDD and TDD.
[bookmark: OLE_LINK2]Proposal 9: For PUSCH JCE demodulation requirement, the configured TDW length can be configured same as the active TDW length.
The gain from JCE processing is mainly determined by the length of active TDW which requires multiple consecutive physical slots in time domain. For TDD, 2 consecutive slots have been agreed as the active TDW length because of at most 2 consecutive UL slots in TDD UL-DL pattern for 30kHz SCS. However, for FDD, all UL slots allocated to the PUSCH with repetition type A are consecutive, therefore, the active TDW length can be increased up to the number of repetitions, i.e. 8, if it doesn’t beyond the maximum duration capability supported by TE, to verify the improvement of JCE over non-JCE.
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. 

TDD UL-DL pattern
TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· For FR1 15KHz SCS
· Option 1: Define new TDD pattern with multiple contiguous UL slots
· Option 1A: DSUUU
· Option 2: No PUSCH 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 PUSCH requirement for FR2 60/120 kHz SCS

For 15/60/120kHz SCS, the existing UL-DL pattern used in the demodulation requirement for PUSCH repetition type A only has one UL slot between in two UL-DL switching points, on which the JCE processing cannot work. To define the demodulation requirement for PUSCH JCE for 15/60/120kHz SCS, introducing a new UL-DL pattern seems inevitable.
The proposed TDD pattern DSUUU has 3 consecutive UL slots which can’t be exactly divided by 2. It is not a normal value which would be inconvenient for other configurations. In our opinion, for 15/60/120kHz SCS, the UL-DL pattern i.e., 7D1S2U, S=6D:4G:4U defined for 30kHz SCS can be reused as a starting point. However, for FR2, the carrier frequency offset if introduced is larger than that for FR1 and the SNR operating point for FR2 is expected lower than that FR1. Therefore, if the performance gain of JCE is not satisfactory, UL-DL pattern with more consecutive UL slots, e.g., 5D1S4U, can be considered further for 60/120kHz SCS.
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. 

Inter-slot frequency hopping
Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
· 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




Full applicable test bandwidth is agreed to be used for PUSCH JCE, so inter-slot frequency hopping should be disabled for TDD and FDD.
Proposal 12: Inter-slot frequency hopping is disabled for PUSCH JCE for TDD and FDD.

Transform precoding
Transform precoding for BS PUSCH demod requirements with JCE
· Agree to cover CP-OFDM
· FFS on DFT-S-OFDM 

Based on our simulation results, CP-OFDM and DFT-s-OFDM have the same performance in all cases, therefore it is not necessary to consider DFT-s-OFDM for JCE demodulation requirement definition.
Proposal 13: For PUSCH JCE demodulation requirement, DFT-s-OFDM is not considered.

MCS
MCS for BS PUSCH demod requirements with JCE
· 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.

For JCE, the performance gain come from the channel estimation improvement. Generally, larger performance gain is expected in lower SNR scenario. From this perspective, MCS#2 may be more proper for PUSCH JCE demodulation requirement definition, but actually there is no substantial difference between MCS#2 and MCS#4. According to the motivation of Rel-17 NR coverage enhancement [2], 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.
Proposal 14: For PUSCH JCE demodulation requirement, MCS#2 is considered.

Propagation condition
Propagation condition for BS PUSCH demod requirements with JCE
· Option 1: TDLB100-400 Low for FR1
· Option 2: TDLA30-10 for FR1 and TDLA30-75 for FR2
· Option 3: TDLA30-300 for FR2
· Option 4: Cover both low and high speed for simulation, and further make down-selection to only use one based on which model provides more performance gain
· Agreement for the second round
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.

For the PUSCH JCE for FR2, maximum Doppler shift 75Hz indicate similar coherent time as 10Hz in FR1. To keep the similar condition on UE side, in our opinion, TDLA30-75 can be considered for PUSCH JCE demodulation requirement for FR2.
Proposal 15: For PUSCH JCE demodulation requirement for FR2, TDLA30-75 can be considered for initial simulation.

Antenna configuration
Antenna configuration for BS PUSCH demod requirements with JCE
· Candidate options:
· Cover 1T2R for FR1
· FFS 4Rx and 8Rx for FR1
· FFS on FR2

The 4/8 Rx for FR1 could achieve lower SNR and are expected to see more performance gain than 2Rx. But the more branch combination is not relevant to JCE algorithm itself. The lower SNR can be also achieved by more repetitions. To reduce the specification effort, only 2 Rx antennas are considered for PUSCH JCE for FR1 and FR2. 
Proposal 16: Only 2 Rx antennas are considered for PUSCH JCE for FR1 and FR2.

Additional DM-RS
Additional DM-RS position for BS PUSCH demod requirements with JCE
· Option 1: DMRS 1+1 (E///, HW, Intel for FR2)
· Option 2: 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.
· Agreement for the second round
Agree option 2

JCE is performed on the basis of the PUSCH repetition type A, therefore it is natural to reuse the additional DMRS configuration defined for PUSCH repetition type A, i.e., pos1 only, for PUSCH JCE for FR1 and FR2.
However, we notice that, for Rel-15 PUSCH demodulation requirement for FR2, two additional DMRS configurations i.e., pos0 and pos1 are both considered, because the support of pos0 and/or pos1 is up to manufacturer declaration. We are not sure about that, for FR2, if only pos1 considered in the demodulation requirement definition means that PUSCH JCE cannot be supported by the BS declaring support of pos0 only.
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.

Phase offset modelling
Phase and power offset modelling for BS PUSCH demod requirements with JCE
· 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
· Power offset model
· Do not model the power error when defining BS demod requirement

The performance gain of JCE highly depends on the phase offset. Therefore, it is better to take into account the phase offset in the minimum performance requirement to check the receiver algorithm. About the phase offset model, it is preferred to consider two parts, i.e., the phase continuity tolerance for UE and the phase offset due to the carrier frequency offset (CFO). Anyway, the feasibility of TE implementation is still need input from TE vendors.
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. 

Test metric
Test metric for BS PUSCH demod requirements with JCE
· 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

According to the motivation of Rel-17 NR coverage enhancement [2], PUSCH for eMBB and VoIP is the target channel to be enhanced. Therefore, it is reasonable to reuse the SNR@70% throughput defined for Rel-15 normal PUSCH as the test metric for PUSCH JCE.
Moreover, we don’t find any additional improvement for PUSCH JCE demod requirement from the metric SNR@1% BLER, except that the evaluated SNR value looks higher or the SNR gap between PUSCH JCE and legacy PUSCH looks larger, which however just depends on the metric choice but has nothing to do with the BS’s receiver processing.
Proposal 19: For PUSCH JCE demodulation requirement, consider SNR@70% throughput as the test metric.

3. Conclusions
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,
· 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
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.



4. References
[1]	R4-2207210, WF for PUSCH coverage enhancement, China Telecom
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][2]	RP-210855	WID on NR coverage enhancements		RAN#91e
[3] 	R4-2208011, Simulation results for PUSCH demodulation requirement for NR coverage enhancement, Ericsson
