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1. Introduction
In Rel-17 NR coverage enhancement [1], following enhancements are introduced for PUSCH
· Increasing the number of repetitions and counting repetitions based on available slots for PUSCH repetition type A
· Type A repetitions for Msg.3 PUSCH
· TB processing over multi-slot PUSCH (TBoMS)
· Joint channel estimation (JCE)
In this contribution, general discussion is shown on these enhancements from the perspective of BS demodulation requirements.

2. Discussions
2.1	PUSCH repetition type A with 32 repetitions
[bookmark: OLE_LINK1]PUSCH repetition type A with 32 repetitions related part in the WF on PUSCH demodulation requirement agreed in RAN4#101bis is copied below [2],
 1. Whether to define BS demodulation requirements for PUSCH repetition type A with 32 repetitions
· Option 1: Yes
· Option 2: No
2. Parameters for BS requirements for PUSCH repetition type A with 32 repetitions (if introduced)
· Option 1:
· Counting based on physical slots and available slots (i.e., UL slots) for FDD and TDD respectively
· QPSK 1/3 (MCS 4), 4PRB PUSCH allocation
· Inter-slot frequency hopping enabled
· DFT-S-OFDM and CP-OFDM
· FR1 and FR2
· Other options are not precluded
3. Test metric for BS PUSCH demodulation test cases (if introduced)
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput
· Other options are not precluded

In Rel-17 NR coverage enhancement, increasing the maximum number of repetitions to 32 and counting repetitions based on available slots are introduced for enhancing the PUSCH repetition type A. Both methods intend to make more resources to be actually used for PUSCH compared with Rel-16, and no algorithm change is expected on the BS side. Therefore, there is no need to define the demodulation requirement for PUSCH repetition type A with 32 repetitions, regardless counting repetitions based on physical slot or available slot.
Proposal 1: For PUSCH repetition type A with 32 repetitions, regardless counting repetitions based on physical slot or available slot, no demodulation requirement is defined.

2.2	Type A repetitions for Msg.3
Type A repetitions for Msg.3 PUSCH can be considered as a special case of PUSCH repetition type A. Except using a specific payload size, no difference especially on the receiving algorithm is expected between the type A repetitions for Msg.3 PUSCH and legacy PUSCH repetition type A.
In last meeting, frequency hopping was proposed to be considered for Msg.3 repetition. However, the impact of frequency hopping on the performance depends on the channel condition but not the implementation of BS. We don’t think it is very necessary to define the metric result just reflecting the performance but not putting any specific requirement on the implement at the BS side.
Observation 1: Frequency hopping impact depends on channel condition but not the implementation of BS.  
According to the above, there is no need to define the demodulation requirement for type A repetitions for Msg.3.
Proposal 2: For type A repetitions for Msg.3, no demodulation requirement is defined.

2.3	TBoMS
TBoMS related part in the WF on PUSCH demodulation requirement agreed in RAN4#101bis is copied below [2],
1. Whether to define BS demodulation requirements for PUSCH TBoMS
· Define BS demodulation requirements for PUSCH TBoMS and further discuss the test parameters
2. Physical/available slots for BS requirements for PUSCH TBoMS
· For FDD:
· Option 1: 4 physical/available slots
· Option 2: 8 available slots
· Option 3: 2 available slots
· For TDD:
· Option 1: 4 available slots
· Option 2: 2 available slots
3. Repetition number for BS requirements for PUSCH TBoMS
· Option 1: 4
· Option 2: Not to consider repetition for TBoMS
· Option 3: FFS after available slot number is agreed
4. PRB number for BS requirements for PUSCH TBoMS
· Option 1: Narrow PUSCH allocation
· Option 1A: Single PRB PUSCH allocation
· Option 1B: Non-single PRB allocation, i.e., 5 or 10 PRBs
· Option 2: Full applicable test bandwidth
· Option 3: FFS pending whether frequency hopping should be enabled
5. Inter-slot frequency hopping for BS requirements for PUSCH TBoMS
· Option 1: Enabled
· Option 2: Disabled
· Option 3: FFS
6. TDD UL-DL pattern for BS requirements for PUSCH TBoMS
· For 30kHz SCS:
· 7D1S2U, S=6D:4G:4U as starting point 
· As baseline, reuse the existing applicability for test requirement for different TDD UL-DL patterns.
· The above sub-bullets can be further updated if technical issues are found
· For 15kHz SCS:
· FFS whether 15kHz SCS will be included
7. Transform precoding for BS requirements for PUSCH TboMS
· Option 1: Cover both DFT-S-OFDM and CP-OFDM
· Option 2: CP-OFDM only
· Option 3: Prioritize CP-OFDM
8. Whether to consider UCI multiplexing on PUSCH for TBoMS transmission
· Option 1: Test PUSCH demodulation with UCI multiplexing for TBoMS transmission 
· Option 2: Not to test PUSCH demodulation with UCI multiplexing for TBoMS transmission
· Option 3: FFS
9. Other parameters for BS requirements for PUSCH TBoMS
· Cover both FR1 and FR2
· For MCS
· Option 1: QPSK 1/3 MCS 4
· Option 2: MCS 2
· For RV sequence for HARQ transmission
· Option 1: [0 2 3 1]
· Option 2: [0 3 0 3] in case two repetitions will be considered
· Other options are not precluded pending on the repetition number
· For PUSCH mapping type:
· Option 1: Cover PUSCH mapping type A and type B
· Other options are not precluded
· For other parameters, use the parameters in the following table as starting point
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	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 resource assignment
	
	

	
	Start symbol
	0 

	
	Allocation length
	14 

	Code block group based PUSCH transmission
	Disabled


10. Test metric for BS demodulation requirements for PUSCH TBoMS
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput
· Other options are not precluded

Waveform
For coverage limited scenarios, it is true that DFT-s-OFDM could reduce PAPR and could get better SNR. But considering the requirement would be defined for relative low modulation level in such conditions, CP-OFDM and DFT-s-OFDM are expected to get similar performance. To reduce the simulation and test effort, CP-OFDM only can be considered for defining the demodulation requirement for TBoMS.
Proposal 3-1: For PUSCH TBoMS requirement, only CP-OFDM is considered.
According to the motivation of Rel-17 NR coverage enhancement [1], PUSCH for eMBB and VoIP is the target channel to be enhanced. Therefore, for TBoMS, it is reasonable to use the SNR@70% throughput as the test metric. To define the test parameters for TBoMS, it seems reasonable to use the test parameters for OFDM-based PUSCH performance requirements as the starting point for further discussion, which is copied as follows,
Table 2-1: Test parameters for testing PUSCH (for FR1, in clause 8.2.1 in TS 38.104)
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

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

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

	
	DM-RS port
	{0}, {0, 1}

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

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.



Table 2-2: Test parameters for testing PUSCH (for FR2, in clause 11.2.2.1 in TS 38.104)
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos0, pos1

	
	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}, {0, 1}

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

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns



Frequency hopping
About the frequency hopping, similar as the statement in Observation 1 for type A repetitions for Msg.3, it seems unnecessary to consider the frequency hopping for TBoMS.
Proposal 3-2: For PUSCH TBoMS requirement, frequency hopping is disabled.
Repetition for TBoMS
About the repetition, as analyzed for PUSCH repetition type A with 32 repetitions in clause 2.1, repetition only increases the resources but has no additional impact on the BS implement comparing with single TBoMS, therefore it seems unnecessary to consider the repetition for TBoMS.
Proposal 3-3: For PUSCH TBoMS requirement, repetition is not considered.
MCS, RV sequence and PUSCH mapping type
It could be helpful to see the performance improvement if MCS is same as Rel-15. If no repetition is considered, then RV [0 2 3 1] could be used. PUSCH mapping type could also follow Rel-15 configuration. For FR1, either mapping type A and B could be considered. For FR2, only mapping type B is considered.  
Proposal 3-4: For PUSCH TBoMS requirement, following parameters are considered
· MCS#2 (193/1024) in 64QAM MCS table
· RV sequence of {0,2,3,1}
· PUSCH mapping type
· FR1: A and B
· FR2: B
UCI multiplexing on TBoMS
According to our understanding, UCI multiplexing has an impact on the performance of PUSCH by increasing the effective code rate of PUSCH, but don’t require any change on the receiver algorithm at the BS side. Therefore, it seems unnecessary to consider the UCI multiplexing on TBoMS.
Proposal 3-5: For PUSCH TBoMS requirement, UCI multiplexing is not considered.
TDD UL-DL pattern
As TBoMS don’t need continuous UL slots for TBS transmission, TDD pattern used in Rel-15 requirement could be reused. 
Proposal 3-6: For PUSCH TBoMS requirement, following TDD patterns are used:
· 15kHz/120kHz SCS: 3D1S1U, S=10D:2G:2U
· 30kHz SCS: 7D1S2U, S=6D:4G:4U
· 60kHz SCS: DDSU, S=11D:3G:0U

PRB number and slot number
In previous RAN1 meetings, it was agreed that TBoMS supports
· single layer only
· single CB only
· number of allocated slots for single TBoMS: {[1], 2, 4, 8}
Considering that the TBoMS targets on the narrowband transmission and in order to reduce the specification effort as well, for a given SCS, a small number of PRBs is suggested to be applied for TBoMS for all channel bandwidths. The minimum channel bandwidths for 15kHz and 30kHz SCSs are 5MHz and 10MHz, consisting of 25 and 24 RBs respectively. Assuming DMRS and resource allocation related parameters as in Table 2-1 and MCS#2 in 64QAM MCS table, at most 2 available slots can be allocated for TBoMS under the restriction of single layer and single CB (i.e. TB size won’t exceed 3824 bit for LDPC base phase 2). 
For 60kHz and 120kHz SCSs, the minimum channel bandwidths are 50MHz consisting of 66 and 32 RBs respectively. Assuming DMRS and resource allocation related parameters as in Table 2-2 and MCS#2 in 64QAM MCS table, at most 2 available slots can be allocated for TBoMS under the restriction of single layer and single CB in case of 32 RBs. However, in case of 66 RBs, at most 1 available slot can be allocated for TBoMS which is not proper for the demodulation requirement definition. Therefore, frequency resource allocation of 32 RBs is suggested for TBoMS for 60kHz SCS.
Proposal 3-7: For PUSCH TBoMS requirement, following RB and slot assignments are used:
· 15kHz SCS: 25 RBs and 2 available slots for all channel bandwidths
· 30kHz SCS: 24 RBs and 2 available slots for all channel bandwidths
· 60kHz and 120kHz SCS: 32 RBs and 2 available slots for all channel bandwidths

Number of Tx and Rx antennas
To reduce the specification effort, 1 Tx antennas and 2 Rx antennas are considered for TBoMS for FR1 and FR2.
Proposal 3-8: For PUSCH TBoMS requirement, 1 Tx antenna and 2 Rx antennas are considered.
Summary
As analyzed above, detailed test parameters for TBoMS for FR1 and FR2 are summarized in Table 2-3 and 2-4 respectively.
Proposal 3-9: Take parameters in Table 2-3 and 2-4 for TBoMS requirement. 
Table 2-3: Test parameters for TBoMS in FR1
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLB100-400 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	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
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	
	Slot assignment
	2 available slots

	Frequency domain resource
assignment
	RB assignment
	15 kHz SCS: 25 RBs
30 kHz SCS: 24 RBs

	
	Frequency hopping
	Disabled



Table 2-4: Test parameters for TBoMS in FR2
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLA30-300 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos0, pos1

	
	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
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10

	
	Slot assignment
	2 available slots

	Frequency domain
	RB assignment
	32 RBs

	resource
	Frequency hopping
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled



2.4	Joint channel estimation
PUSCH JCE related part in the WF on PUSCH demodulation requirement agreed in RAN4#101bis is copied below [2],
1. Whether to define BS PUSCH demodulation requirements with JCE
· Define BS PUSCH demodulation requirements with JCE, while the detailed parameters should be set following RAN1 and RAN4 RF agreements
2. Slot number for JCE in BS PUSCH demod requirements
· For TDD 
· Option 1: 2 consecutive slots
· Other options are not precluded
· For FDD
· Option 1: 2 consecutive slots
· Option 2: more than 2 consecutive slots
· Option 3: 4 consecutive slots
· Option 4: 8 consecutive slots
· Other options are not precluded
· Note: Slot number refers to the actual TDW number
3. Configured TDW (cTDW) length for BS PUSCH demod with JCE
· For TDD 
· Option 1: 4 slots 
· Other options are not precluded
· For FDD
· Option 1: 4 slots 
· Other options are not precluded
4. PUSCH repetition type for BS PUSCH demod requirements with JCE
· Agree to use Back-to-back PUSCH transmissions
· Repetition Type will be further discussed
5. PRB number for BS PUSCH demod requirements with JCE
· Option 1: 4 PRB
· Option 2: Full applicable test bandwidth 
6. Inter-slot frequency hopping for BS PUSCH demod requirements with JCE
· Option 1: Enabled
· Option 2: Disabled
7. TDD UL-DL pattern for BS PUSCH demod requirements with JCE
· For 30kHz SCS:
· Option 1: 7D1S2U, S=6D:4G:4U
· Option 2: Depend on the slot number for JCE
· For 15kHz SCS:
· Option 1: Reuse the pattern in the spec, i.e., 3D1S1U, S=10D:2G:2U
· Option 2: Consider other TDD patterns
8. Transform precoding for BS PUSCH demod requirements with JCE
· Option 1: Cover both DFT-S-OFDM and CP-OFDM
· Option 2: CP-OFDM only
· Option 3: Prioritize CP-OFDM 
· Option 4: FFS whether DFT-S-OFDM should be included
9. Other parameters for BS PUSCH demod requirements with JCE
· Option 1:
· QPSK 1/3 (MCS 4)
· FR1 and FR2
· Option 2: 
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0,2,3,1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	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 resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	Rel-17 PUSCH aggregation factor (RAN1 name TBD)
	n8 

	
	AvailableSlotCounting (RAN1 name TBD)
	enabled

	Code block group based PUSCH transmission
	Disabled


· Option 3: Use configuration of existing Rel-16 PUSCH requirements with repetition Type A as the starting point
· Option 4: MCS2
10. Test metric for BS PUSCH demod requirements with JCE
· Option 1: Test SNR at which the PUSCH achieves 70% of throughput
· Other options are not precluded

Waveform
Regarding similar consideration as TBoMS, CP-OFDM only can be enough for the demodulation requirement for PUSCH JCE.
Proposal 4-1: For PUSCH JCE demodulation requirement, only CP-OFDM is considered.
Frequency hopping
For PUSCH JCE, frequency hopping is an event of violating power consistency and phase continuity. Therefore, to sufficiently verify the performance and BS processing for PUSCH JCE, frequency hopping is suggested to be disabled.
Proposal 4-2: For PUSCH JCE demodulation requirement, frequency hopping is disabled.
PUSCH repetition type
Rel-17 NR coverage enhancement concerns about PUSCH for eMBB/VoIP, while PUSCH repetition type B is introduced for URLLC which is not typical for coverage limited scenario. Therefore, for PUSCH JCE, only PUSCH repetition type A is suggested to be considered.
Proposal 4-3: For PUSCH JCE demodulation requirement, only PUSCH repetition type A is considered.
TDD UL-DL pattern
We note that all available TDD UL-DL patterns for 15, 60 and 120kHz don’t have continuous UL slots. It is not appropriate to test PUSCH JCE since no multi-slots DM-RS could be used for JCE. New TDD patterns should be defined if these SCS are to be tested. We propose pending JCE requirements definition for these SCS until RAN4 have agreements on new TDD pattern. 
Proposal 4-4: Define new TDD pattern with multiple contiguous UL slots for SCS 15kHz/60kHz/120kHz for PUSCH JCE test.
Configured TDW (cTDW) and actrual TDW (aTDW) length
aTDW length could be 2 slots which could use one requirement to cover both TDD (only 30kHz SCS for now) and FDD. For FDD, longer aTDW is possible to get better performance. However, it still depends on RF discussion on UE capability on keeping power and phase coherent. 
For cTDW and aTDW configuration, we could have several options. 
· Option 1: cTDW and aTDW are same for both TDD and FDD. For example, cTDW = 8 slots and aTDW = 2 slots. The requirement could be applied for both TDD and FDD.
· Option 2: cTDW is the same for TDD and FDD, but aTDW is different for TDD and FDD. For example, cTDW = 8 slots, aTDW =2 for TDD and aTDW = 4 for FDD. The separate requirements for TDD and FDD will be defined.
· Option 3: cTDW and aTDW are different for TDD and FDD, and cTDW = aTDW. For example, cTDW = aTDW = 2 slots for TDD and cTDW = aTDW = 8 slots for FDD. The separate requirements for TDD and FDD will be defined.
Regarding the potentially different algorithm implementation for different aTDW length, test the maximum aTDW length is preferred for FDD. At current stage, we could take “[8] slots” as the temporary assumption for UE capability and continue the discussion.  
Proposal 4-5: Define PUSCH JCE requirement for TDD and FDD separately. Test the maximum aTDW length for FDD.    
Proposal 4-6: cTDW = aTDW = 2 slots for TDD and cTDW = aTDW = [8] slots for FDD as the start point.
PRB number 
For the PRB number for PUSCH JCE, it is recommend to use full bandwidth to be align with the existing PUSCH related tests.
Proposal 4-7: For PUSCH JCE requirement, full bandwidth is used.
Number of Tx and Rx antennas
To reduce the specification effort, 1 Tx antennas and 2 Rx antennas are considered for TBoMS for FR1 and FR2.
Proposal 4-8: For PUSCH JCE requirement, 1 Tx antenna and 2 Rx antennas are considered.
Summary
As analyzed above, detailed test parameters for PUSCH JCE with 30kHz in FR1 are summarized in Table 2-5.
Proposal 4-9: Take parameters in Table 2-5 at least for the requirement PUSCH JCE with 30kHz SCS in FR1.
Table 2-5: Test parameters for PUSCH JCE with 30kHz SCS in FR1
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLB100-400 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	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

	
	Additional DM-RS position
	pos1

	
	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
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14

	
	PUSCH repetition factor
	2 for TDD
8 for FDD

	
	AvailableSlotCounting
	Enabled

	JCE configuration
	PUSCH-TimeDomainWindowLength (i.e. cTDW)
	2 for TDD
8 for FDD

	Frequency domain resource
assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



2.5	Redcap scenario
It is agreed in RAN4 Redcap discussion that consider Redcap BS demodulation issue in NR coverage enhancement discussion. From BS receiver algorithm and implementation point of view, there is no difference between normal UE and Redcap UE. If BS can pass normal UE demodulation test requirement, it can directly support Redcap UE since the condition is simpler at some levels. In that case, we don’t think it is necessary to define any new requirement for Redcap.
Proposal 5-1: Do not define new demodulation requirement for Redcap UE. 

3. Conclusions
Proposal 1: For PUSCH repetition type A with 32 repetitions, regardless counting repetitions based on physical slot or available slot, no demodulation requirement is defined.
Observation 1: Frequency hopping impact depends on channel condition but not the implementation of BS.
Proposal 2: For type A repetitions for Msg.3, no demodulation requirement is defined.
Proposal 3-1: For PUSCH TBoMS requirement, only CP-OFDM is considered.
Proposal 3-2: For PUSCH TBoMS requirement, frequency hopping is disabled.
Proposal 3-3: For PUSCH TBoMS requirement, repetition is not considered.
Proposal 3-4: For PUSCH TBoMS requirement, following parameters are considered
· MCS#2 (193/1024) in 64QAM MCS table
· RV sequence of {0,2,3,1}
· PUSCH mapping type
· FR1: A and B
· FR2: B

Proposal 3-5: For PUSCH TBoMS requirement, UCI multiplexing is not considered.
Proposal 3-6: For PUSCH TBoMS requirement, following TDD patterns are used:
· 15kHz/120kHz SCS: 3D1S1U, S=10D:2G:2U
· 30kHz SCS: 7D1S2U, S=6D:4G:4U
· 60kHz SCS: DDSU, S=11D:3G:0U
Proposal 3-7: For PUSCH TBoMS requirement, following RB and slot assignments are used:
· 15kHz SCS: 25 RBs and 2 available slots for all channel bandwidths
· 30kHz SCS: 24 RBs and 2 available slots for all channel bandwidths
· 60kHz and 120kHz SCS: 32 RBs and 2 available slots for all channel bandwidths

Proposal 3-8: For PUSCH TBoMS requirement, 1 Tx antenna and 2 Rx antennas are considered.
Proposal 3-9: Take parameters in Table 2-3 and 2-4 for TBoMS requirement. 
Table 2-3: Test parameters for TBoMS in FR1
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLB100-400 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	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
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	
	Slot assignment
	2 available slots

	Frequency domain resource
assignment
	RB assignment
	15 kHz SCS: 25 RBs
30 kHz SCS: 24 RBs

	
	Frequency hopping
	Disabled



Table 2-4: Test parameters for TBoMS in FR2
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLA30-300 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos0, pos1

	
	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
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10

	
	Slot assignment
	2 available slots

	Frequency domain
	RB assignment
	32 RBs

	resource
	Frequency hopping
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled



Proposal 4-1: For PUSCH JCE demodulation requirement, only CP-OFDM is considered.
Proposal 4-2: For PUSCH JCE demodulation requirement, frequency hopping is disabled.
Proposal 4-3: For PUSCH JCE demodulation requirement, only PUSCH repetition type A is considered.
Proposal 4-4: Define new TDD pattern with multiple contiguous UL slots for SCS 15kHz/60kHz/120kHz for PUSCH JCE test.
Proposal 4-5: Define PUSCH JCE requirement for TDD and FDD separately. Test the maximum aTDW length for FDD.    
Proposal 4-6: cTDW = aTDW = 2 slots for TDD and cTDW = aTDW = [8] slots for FDD as the start point.
Proposal 4-7: For PUSCH JCE requirement, full bandwidth is used.
Proposal 4-8: For PUSCH JCE requirement, 1 Tx antenna and 2 Rx antennas are considered.
Proposal 4-9: Take parameters in Table 2-5 at least for the requirement PUSCH JCE with 30kHz SCS in FR1.
Table 2-5: Test parameters for PUSCH JCE with 30kHz SCS in FR1
	Parameter
	Value

	Test metric
	SNR@70% throughput

	Transform precoding
	Disabled

	Default TDD UL-DL pattern
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation conditions and correlation matrix
	TDLB100-400 Low

	Code rate
	193/1024 (i.e. MCS#2 in Table 5.1.3.1-1 in TS 38.214)

	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

	
	Additional DM-RS position
	pos1

	
	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
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14

	
	PUSCH repetition factor
	2 for TDD
8 for FDD

	
	AvailableSlotCounting
	Enabled

	JCE configuration
	PUSCH-TimeDomainWindowLength (i.e. cTDW)
	2 for TDD
8 for FDD

	Frequency domain resource
assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



Proposal 5-1: Do not define new demodulation requirement for Redcap UE. 
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