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1. Introduction
[bookmark: _Hlk528680199]In RAN4#97-e meeting, companies got agreements on PUSCH simulation assumptions [1]. 
Agreements
A1	Waveform: CP-OFDM
A2	Use first single interlace per slot
A3	SCS: Both 15kHz and 30kHz
A4	Test applicability rule for different SCS:
· Test performance requirements for 15kHz and/or 30kHz SCS based on BS’s declaration
· If BS declares to support both 15kHz and 30kHz
· Only test performance requirements for 30kHz
A5	TDD pattern: 
· 7D2S1U S=6D:4G:4U for 30kHz SCS
· 3D1S1U S=10D:2G:2U for 15kHz SCS
A6	Number of scheduled symbols for PUSCH transmission:
· 14 symbols per slot
A7	DM-RS configuration: 
· DM-RS configure type 1 with single-symbol and dmrs-AdditionalPosition ‘pos1’
A8	Antenna configuration: 1x2
A9	Propagation condition: TDLA30-10
A10	Maximum number of HARQ transmission: 4
A11	Test metric for PUSCH performance requirements:
· SNR@70% max throughput
Open Issues
Issue 1: 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 be 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.
Issue 2: PUSCH mapping type
· Option 1: Only Type B
· Option 2: Both Type A and Type B
Issue 3: MCS
· MCS 20, FFS MCS 16
Issue 4: RV sequence
· Option 1: {0,2,0,2}
· Option 2: {0,2,3,1}
Issue 5: 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
This contribution will further discuss open issues and give proposals.

2. Discussion 
[bookmark: _Hlk43884116]Issue 1: Bandwidth
The common thing in two options is only largest supported bandwidth will be tested. The difference is which requirement will be used, 20MHz requirement or another bandwidth requirement. As option 1 mentioned that Rel-15 have introduced the applicability rule to handle the situation that the requirement for the largest supported bandwidth is not defined. By this applicability rule, we don’t need to define too many requirements when the simulation results are very similar among different bandwidths. 
Regarding our simulation results, we can see the difference between 20MHz and 80MHz are very small [2], so only 20MHz requirement is enough for interlace PUSCH by reusing same applicability rule. It is also practical to allocate interlace PRBs in center of the largest supported bandwidth for the test setup.
Furthermore, Rel-15 define 5MHz/10MHz/20MHz requirements for 15kHz SCS and 10MHz/20MHz/40MHz/100MHz requirements for 30kHz. If a NR-U BS won’t support interlace PUSCH due to no regulation, only Rel-15 requirements of 20MHz or 40MHz could be reused with the applicability rule in that case. It is unnecessary to define requirements for all bandwidths for interlace PUSCH specially.  
Observation 1: The simulation results of 20MHz and 80MHz interlace PUSCH are very close. 
Observation 2: Rel-15 only define limited requirements for general bandwidth. 
Proposal 1: Agree with 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. 

Issue 2: PUSCH mapping type
The problem of option 1 is there will be no requirement for a BS only support mapping type A. From the requirement perspective, it should not limit the manufacturer’s implementation. 
If option 2 is agreed, the Rel-15 applicability rule can be reused. 
Unless otherwise stated, PUSCH requirement tests shall apply only for the mapping type declared to be supported (see D.100 in table 4.6-1). If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests.

Proposal 2: Agree with option 2 to define requirement for both mapping type A and type B.

Issue 3: MCS
According to our simulation results [2], MSC20 is feasible for interlace PUSCH under fading channel TDLA30-10. It is also good we can use the same MCS value as Rel-15. MCS16 is unnecessary to be considered.
Proposal 3: Agree with MCS20 for interlace PUSCH demodulation assumptions.

Issue 4: RV sequence
The option 1 comes from eLAA PUSCH simulation assumptions [3] whose reason is not so clear. 
For NR-U, after checking chapter 6.1.2.3 of TS38.214, it seems that the UE can flexibly use any RV sequence for CG-PUSCH but the initial transmission of a TB might start from different occasion according to different RV sequence configuration.  
If a configured grant configuration is configured with startingFromRV0-r16 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.

To be general, RV sequence {0,2,3,1} as Rel-15 defined for normal NR PUSCH requirements could be also reused for NR-U requirements. 
Proposal 4: Agree with RV sequence {0,2,3,1}. 

Issue 5: Performance requirements for CG-UCI multiplexed on PUSCH with interlace allocation
As the discussion in our contribution for last meeting [4], the procedure difference between 2 type of multiplexing, CG-UCI on CG-PUSCH with/without HARQ-ACK, is the bit length of payload. It is mapped on the symbols starting after first DMRS symbol which is also same as HARQ-ACK. In that case, CG-UCI could be taken as another type of HARQ-ACK with more than 2 bits information. 
Observation 3: CG-UCI use the similar coding and resource mapping procedure as long payload HARQ-ACK multiplexing on PUSCH. 
The resource mapping method and beta-offset of CG-UCI is quite different from CSI-1/2. Furthermore, the interlace structure could be used for CG-PUSCH. The channel estimation method would be different from CSI. There is no way to reuse Rel-15 UCI multiplexing on PUSCH requirements to cover CG-UCI case.
Observation 4: Rel-15 UCI multiplexing on PUSCH requirements can’t cover CG-UCI case.   

PUSCH will do rate matching when CG-UCI with/without HARQ-ACK is multiplexed on. From the consequence perspective, HARQ-ACK demodulation error will cause unwanted retransmission or no retransmission, and CG-UCI demodulation error might also lead gNB to transmit unwanted data or don’t know the COT of UE. In that case both errors will seriously depredate throughput which seems they have the same importance especially for configured UL. From the test metric perspective, UCI generally tested by BLER and HARQ-ACK could be tested by DTX to ACK detection, ACK false detection and ACK miss detection. Since CG-UCI and HARQ-ACK will be jointly encoded, BLER metric seems more stringent if we set same probability level (1%) for above BLER and ACK metrics. The reason is BLER will cover both CG-UCI and HARQ-ACK but ACK metrics only care about ACK information part. 
Observation 5: CG-UCI and HARQ-ACK have the same importance for NR-U cell performance. The test metric BLER might be more stringent for CG-UCI multiplexing demodulation requirement with/without HAQR-ACK.
From requirement perspective, it would be good to check the functionality based on interlacing structure. Regarding the observations above and also simplify the test setup, adding a requirement for HARQ-ACK with more than 2 bits information would be enough to cover CG-UCI case. The test metric could be BLER<=1% for both cases. 
[bookmark: _GoBack]Proposal 5: Introduce requirement for HARQ-ACK multiplexing on interlacing PUSCH with more than 2 bits information, without CSI-1/2, and the test metric use BLER <=1%.

3. Conclusion
Issue 1: Bandwidth
Observation 1: The simulation results of 20MHz and 80MHz interlace PUSCH are very close. 
Observation 2: Rel-15 only define limited requirements for general bandwidth. 
Proposal 1: Agree with 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. 

Issue 2: PUSCH mapping type
Proposal 2: Agree with option 2 to define requirement for both mapping type A and type B.

Issue 3: MCS
Proposal 3: Agree with MCS20 for interlace PUSCH demodulation assumptions.

Issue 4: RV sequence
Proposal 4: Agree with RV sequence {0,2,3,1}.

Issue 5: Performance requirements for CG-UCI multiplexed on PUSCH with interlace allocation
Observation 3: CG-UCI use the similar coding and resource mapping procedure as long payload HARQ-ACK multiplexing on PUSCH.
Observation 4: Rel-15 UCI multiplexing on PUSCH requirements can’t cover CG-UCI case.
Observation 5: CG-UCI and HARQ-ACK have the same importance for NR-U cell performance. The test metric BLER might be more stringent for CG-UCI multiplexing demodulation requirement with/without HAQR-ACK.
Proposal 5: Introduce requirement for HARQ-ACK multiplexing on interlacing PUSCH with more than 2 bits information, without CSI-1/2, and the test metric use BLER <=1%.
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