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1	Introduction
During the last RAN4 meeting, the general issue for performance requirement related with NR-U was discussed and the related agreements for each channel were captured in the WF [1][2][3].
In this contribution, the view on the PUSCH demodulation requirement of NR-U was provided.
2	Discussion
Rel-15 test requirement for BS supporting NR-U
Regarding to how to handle Rel-15 test requirement for BS supporting NR-U, the following is agreed in the last meeting
	· Option 1: Reuse the existing Rel-15 test applicability rules for NR Rel-15 performance requirements testing 
· Other options not preclude



During Rel-15 discussion in FR1, RAN4 has introduced the required requirement for PUSCH, PUCCH and PRACH as following
	Channel 
	Requirement
	SCS&BW

	PUSCH
	CP-OFDM
	15kHz SCS: 5MHz, 10MHz, 20MHz

	
	
	30kHz SCS, 10 MHz, 20 MHz, 40 MHz, and 100MHz

	
	DFT-s-OFDM
	15KHz, 5MHz and 30 kHz 10 MHz

	
	UCI multiplexing on PUSCH
	30 kHz: 10MHz

	PUCCH
	Format 0, 1,2,3, 4
	15kHz: 5MHz, 10MHz, 20MHz

	
	Multi-slot PUCCH
	30kHz, 10 MHz, 20 MHz, 40 MHz, and 100MHz

	PRACH
	Format 0, format A1, A2, A3, B4, C0 and C2
	



For test applicability rule, RAN4 has introduced the test applicability rule for BS performance requirement testing, with covering different SCS, CBW, and configuration, TDD with different UL-DL patterns, PUCCH formats and PRACH formats. In our view, most of requirements can be applied for BS supported NR-U, excepting for FDD requirement, since there is no FDD operation for NR-U.  While as indicated in the spec, the same requirements are applicable to FDD and TDD with different UL-DL pattern. In that sense, we are fine to reuse the existing Rel-15 test applicability rules for NR Rel-15 performance requirements testing.
Proposal 1: Reuse the existing Rel-15 test applicability rules for performance requirement testing for NR-U.
Bandwidth
Regarding bandwidth for requirement, the following is agreed in the last meeting
	· Bandwidth
· 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, 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 



Regarding the BW, there are two wideband operations for NR-U. With wideband1, the carrier bandwidth is only 20MHz, while 20MHz/40MHz/60MHz/80MHz can be supported for operation wideband2.  For wideband2, only the LBT channel successful can be used for transmission. The performance between different BW should be similar. In Rel-15, RAN4 has defined the test applicability for different SCS/BW combination. The same test rule can be used to handle it.
Meanwhile, similar as LTE eLAA design, UL interlace design is importance feature for NR-U to meet the OCB requirement and max PSD requirement. 
As agreed in RAN1
	· A bandwidth occupied by a PUCCH resource does not exceed the bandwidth corresponding to a 20 MHz carrier/LBT bandwidth



In that sense, only define the requirement with 20 MHz with each SCS should be sufficient. If BS supports large channel bandwidth than 20 MHz, the test can be done with allocating RBs with 20MHz into the center of widest supported channel bandwidth.
Proposal 2: Only define the demodulation requirement with 20 MHz CBW with test applicability rule.
Test applicable rule for different SCS
It was agreed to test performances for 15 kHz and/ or 30 kHz SCS based on BS’s declaration. Based on the Rel-15 BS demodulation requirement, the performance difference between different SCS is minor. From the test perspective, there is no need to test all of them, the test applicability for difference SCS can be applied to reduce the test effort. Therefore, we prefer to test one of set SCS, either 15 kHz or 30 kHz, if BS declares to support both 15 kHz and 30 kHz.
For simplicity, the tests shall apply only for the smallest supported subcarrier spacing, similar with Rel-15 test applicability rule. 
Proposal 3: The test shall apply only for the smallest supported subcarrier spacing if BS declares to support both 15 kHz and 30 kHz

PUSCH mapping type
Similar with NR Rel-15, both PUSCH mapping type A and type B can be supported for NR-U PUSCH operation.  Based on the existing requirements for these two mapping types, the difference is minor. To reduce the test effort and simulation results, we prefer to only define the related requirement with one set of mapping type. 
For NR-U operation, before PUSCH transmission, LBT should be performed firstly.  It cannot guarantee that full slot transmission is always available. Therefore, partial slot transmission should be the typical scenario. During RAN1 discussion, the possible candidates for PUSCH transmission in the partial slot including PUSCH(s) as in Rel-15. 
Again, similar as PUSCH requirement for LTE eLAA scenario, the related PUSCH starting position is indicated with bitmap as
	Parameter
	Unit
	Value (NOTE 1)

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	[0 ,2, 0, 2]  

	PUSCH starting position
(NOTE 2)
	
	'01'

	PUSCH ending symbol
(NOTE 3)
	
	'0'

	NOTE 1:	PUSCH scheduling pattern is defined as the bitmap {1111000000} with the periodicity of 10ms. Value 1 in the bitmap indicates there is PUSCH data transmission on the corresponding subrames; Value 0 indicates that there is no PUSCH data transmission on the corresponding subframes.
NOTE 2:	The PUSCH starting position is applicable to only the first PUSCH transmission subframe indicated in the bitmap. For other transmission subframes indicated in the bitmap, PUSCH starting position is at symbol 0.
NOTE 3:	The PUSCH ending symbol value indicates the configuration of the last symbol of the last PUSCH transmission subframe indicated in the bitmap.



Observation 1: Symbol 0 is not the starting position for PUSCH requirement with eLAA operation.
Based on above analysis, we think PUSCH mapping type B can provide more flexibility for NR-U operation scenario. 
Proposal 4: Only define the PUSCH requirement with mapping type B.

Other test parameters
Regarding chosen MCS for requirement, NR Rel-15 has specified different MCS level requirement to guarantee the test coverage for eMBB service.  For NR-U operation, the purpose of defining requirement is to verify the interlace design. There is no need to replicate the test cases. Therefore, only chosen one set of MCS for requirement should be enough. Since RAN4 group has agreed to introduce high modulation order requirement with MCS 20, we prefer to only define requirement with MCS 20, if the related performance can be guaranteed with interlace design.
Regarding the RV sequence, the following is agreed in the last meeting as
	· Option 1
· {0,2,0,2}
· Option 2
· {0,2,3,1}



Option 1 is the simulation assumption for PUSCH requirement in LTE eLAA. We can apply option 1 as starting point. 
Proposal 5: Define PUSCH requirement with MCS 20 and RV sequence as {0, 2, 0, 2}.

Test Scope of PUSCH
Regarding whether to define the performance requirements for CG-UCI multiplexed on PUSCH with interlace allocation.
	· Option 1: Not introduce
· 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



In Rel-15, RAN4 has defined UCI multiplexed on PUSCH performance requirement, where CSI part1 and CSI part2 are included. For the mapping rule, CSI part 1 information is mapped starting on the first available non-DMRS symbols regardless of number of DMRS symbols in PUSCH transmission as follows
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	
	
	
	
	
	
	
	
	
	
	
	

	　
	CSI part1
	
	　
	
	DMRS
	
	
	
	

	　
	CSI part2
	
	　
	
	HARQ-ACK
	
	



From the mapping rule of CG-UCI perspective, there is no different compared with existing Rel-15 UCI type. Compared with Rel-15, interlace allocation was introduced into the NR-U WI. From the receiver process perspective, there should be different behavior
Since it was agreed to introduce PUSCH requirement with interlace allocation, the receiver behavior for interlace can be verified, there is no need to introduce additional test. 
Regarding option3, we do not think it is reasonable to introduce Rel-15 HARQ-ACK multiplexing on PUSCH into NR-U WI. For this WI, RAN4 should identify and specify the related requirement based on RAN1 feature.  During Rel-15 discussion, there is no related requirement for Rel-15 HARQ-ACK multiplexing on PUSCH, if in order to guarantee the test coverage based on Rel-15 feature, we can further discuss and introduce the related requirement in the Rel-17 performance enhancement WI.
Proposal 6: Do not introduce requirements for GC-UCI multiplexing on PUSCH
3	Conclusion
In this contribution, the view on PUSCH demodulation requirement for NR-U is presented.
Proposal 1: Reuse the existing Rel-15 test applicability rules for performance requirement testing for NR-U.
Proposal 2: Only define the demodulation requirement with 20 MHz CBW with test applicability rule.
Proposal 3: The test shall apply only for the smallest supported subcarrier spacing if BS declares to support both 15 kHz and 30 kHz
Observation 1: Symbol 0 is not the starting position for PUSCH requirement with eLAA operation.
Proposal 4: Only define the PUSCH requirement with mapping type B.
Proposal 5: Define PUSCH requirement with MCS 20 and RV sequence as {0, 2, 0, 2}.
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