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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At last meeting, initial simulation assumptions and test scopes for NR-U PUSCH were discussed and related agreements and open issues are summarized in WF [1]. In this paper, we give our further discussions on simulation assumptions.
Discussions
The open issues for simulation assumptions and test scopes on NR-U PUSCH are listed as follows:
	· Bandwidth
· [bookmark: OLE_LINK7]Option 1: Define the requirements for single carrier with 20MHz only with the test applicability rule that a BS only has to perform tests for the largest supported bandwidth based on BS vendor’s declaration.
· The applicability rule defined in NR Rel-15 for different channel bandwidths needs to applied: the tests shall be done only for the supported widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
· Option 2: Define the requirements for single carrier with 20MHz, 40MHz, 60MHz and 80MHz, with the test applicability rule that a BS only has to perform tests for the largest supported bandwidth based on BS vendor’s declaration.
· [bookmark: OLE_LINK30]PUSCH mapping type
· Option 1: Only Type B
· Option 2: Both Type A and Type B
· RV sequence
· Option 1: {0,2,0,2}
· Option 2: {0,2,3,1}
· [bookmark: OLE_LINK31]Performance requirements for CG-UCI multiplexed on PUSCH with interlace allocation
· Option 1: Not introduce
· [bookmark: OLE_LINK52]Option 2: Introduce performance requirements for CG-UCI multiplexed on PUSCH with interlaced resource allocation and without HARQ-ACK, CSI part 1 and CSI part 2
· Option 3: Consider introduce a Rel-15 requirement for HARQ-ACK multiplexing on PUSCH with more than 2 HARQ-ACK information bits and using it to cover CG-UCI multiplexing on CG-PUSCH in NR-U scenario with proper applicability rule



Bandwidth
From our simulation results in [2], the performance gap between different bandwidths is up to 0.1 dB which can be ignored. For reducing workload, we prefer option 1.i.e. Only define requirements for 20MHz. The applicability rules should be modified as follows:
[bookmark: OLE_LINK32]The tests shall be done only for widest supported channel bandwidth. If BS support bandwidth larger than 20MHz, tested RBs for 20MHz shall be centered in the whole bandwidth.
Proposal 1: Only define requirements for 20MHz with following applicability rules:
The tests shall be done only for the supported widest supported channel bandwidth. If BS support bandwidth larger than 20MHz, tested RBs for 20MHz shall then be centered in the whole bandwidth.
PUSCH mapping type
From our simulation results in [2], different DMRS type has same performance. Hence we propose to define only one type to reduce test number. Option 1 is fine to us.
Proposal 2: Only test DMRS type B
RV sequence
RV {0, 2, 0, 2} is used for PUSCH multi-TB scheduling and it has never been verified for NR PUSCH. We propose to use RV {0, 2, 0, 2} to keep align with LTE LAA.
Proposal 3: Use RV {0, 2, 0, 2}
CG-UCI configuration 
According to the agreement of RAN1, CG-UCI is transmitted on every CG-PUSCH. From our understanding, in Rel-15 PUSCH test, DCI scheduling is not considered. i.e. PUSCH is always started from symbol 0. Therefore, further discussions are needed for whether to configure CG-UCI during PUSCH test. 
[bookmark: OLE_LINK8]Proposal 4: Further discuss whether to configure CG-UCI during PUSCH test.
Performance requirements for CG-UCI multiplexed on PUSCH with interlace allocation
We support option 2. We think CG-UCI is a new signal multiplexed on PUSCH with interlaced structure.  It is transmitted on every CG-PUSCH. For NR-U PUSCH, it contains much important information such as HARQ-ID, RV, NDI and COT sharing information.
Considering it is a new signal multiplexed on channels with new structure, we think it is necessary to define a requirement to guarantee the performance. 
For option 3, CG-UCI is transmitted on PUSCH with interlaced structure while HARQ-NACK in Rel-15 is transmitted on PUSCH with non-interlaced structure. We don’t think the requirement for HARQ-NACK in Rel-15 can cover CG-UCI in Rel-16.
Some companies wonder why only define this requirement for CG-UCI in unlicensed band but no requirement for HARQ-ACK for licensed band. For this issue, our understanding is that in Rel-15, HARQ is not often multiplexed with CSI-part 1 and CSI-part 2 on PUSCH, so requirements for HARQ-NACK was not considered. While in Rel-16 NR-U, CG-UCI is transmitted on every CG-PUSCH, so the requirement should be considered. 
[bookmark: OLE_LINK53]For simulation assumptions, we prefer reuse it from NR-U PUSCH with addition of CG-UCI payloads and  . For payloads, we prefer use 8 bits. The values are shown as follows:
	Field
	Bitwidth
	Value

	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]HARQ process number
	4
	4

	Redundancy version
	2
	2

	New data indicator
	1
	1

	Channel Occupancy Time (COT) sharing information
	[bookmark: OLE_LINK39][bookmark: OLE_LINK51][bookmark: OLE_LINK40][bookmark: OLE_LINK41] if both higher layer parameter ULtoDL-CO-SharingED-Threshold-r16 and higher layer parameter cg-COT-SharingList-r16 are configured, where C is the number of combinations configured in cg-COT-SharingList-r16; 

1 if higher layer parameter ULtoDL-CO-SharingED-Threshold-r16 is not configured and higher layer parameter cg-COT-SharingOffset-r16 is configured;

0 otherwise; 
	1



For , we prefer to reuse it from requirements for  Rel-15 UCI multiplexing on PUSCH. i.e. 20. The simulation assumptions are summarized as Table 2-1.
Table 2-1 Simulation assumptions for CG-UCI performance requirements
	Parameters
	Values

	Waveform
	CP-OFDM

	Bandwidth
	20MHz

	CG-UCI configuration 
	Payloads
	8 bits

	
	
	20

	Frequency domain resource allocation 
	First one interlace 

	Time domain resource allocation
	14 OFDM symbols

	SCS
	15kHz and 30kHz

	TDD pattern
	7D2S1U S=6D:4G:4U for 30kHz SCS
3D1S1U S=10D:2G:2U for 15kHz SCS

	DMRS configuration
	Type B
Type 1 with single-symbol and dmrs-AdditionalPosition ‘pos1’ 

	Antenna configuration 
	1x2

	MCS
	20

	Propagation condition
	TDLA30-10 Low

	RV sequence
	{0,2,0,2}

	Test metric
	1% BLER of CG-UCI

	Note 1: HARQ-NACK, CSI part 1 and CSI part 2 are not transmitted with CS-UCI on PUSCH.



Proposal 5: Introduce performance requirements for CG-UCI multiplexed on PUSCH with interlaced resource allocation and use Table 2-1 as simulation assumptions.
Conclusion
In this paper, we give our further discussions on simulation assumptions for NR-U PUSCH. The proposals are shown as follows:
Proposal 1: Only define requirements for 20MHz with following applicability rules:
The tests shall be done only for the supported widest supported channel bandwidth. If BS support bandwidth larger than 20MHz, tested RBs for 20MHz shall then be centered in the whole bandwidth.
Proposal 2: Only test DMRS type B
Proposal 3: Use RV {0, 2, 0, 2}
[bookmark: _GoBack]Proposal 4: Further discuss whether to configure CG-UCI during PUSCH test.
Proposal 5: Introduce performance requirements for CG-UCI multiplexed on PUSCH with interlaced resource allocation and without HARQ-ACK, CSI part 1 and CSI part 2 and use Table 2-1 as simulation assumptions.
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