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1. Introduction
[bookmark: _Hlk528680199]During the previous RAN4#107 meeting, most of open issues were agreed, but there are some open issues left in WF [1]. 
Issue 3-1-1: Test scope for PUSCH
Agreement:
· Reuse the existing TN BS requirement and companies discuss which requirements can be taken as mandatory for ATG BS demodulation. Other features should be optional for the ATG BS and which cases can be tested should be based on BS manufacturer declaration
· Candidate mandatory requirements
· Normal PUSCH demodulation
· UCI multiplexing on PUSCH
· Introduce new dedicated requirement with limited test cases for PUSCH, which only applied for BS declared to support ATG scenario.
Issue 3-1-2: Bandwidth & SCS
Agreement:
· For the test case which reusing existing requirements, reuse all channel bandwidth requirements in TS38.104 8.2.1 and 8.2.3 for ATG PUSCH demodulation.
· For the new test case with new dedicated ATG requirement, use 5MHz for FDD and 10MHz for TDD.
Issue 3-1-3: Antenna Configuration
Agreement:
· For the new test case with new dedicated ATG requirement, 1T2R for 1-C/1-H and 1T2R for 1-O.
Issue 3-1-5: Transform precoding
Agreement:
· Only consider CP-OFDM.
Issue 3-1-6: PUSCH mapping type
Agreement:
· Type A and B for legacy requirements
· Type A for new defined requirements
· Test applicable rules for Type A and Type B should be reused.
Issue 3-2-1: Test scope
Agreement:
· Reuse the existing TN BS requirement and applicable rules for ATG BS
· No need to define incremental requirement.  
Issue 3-3-1: Test scope
Agreement:
· Reuse the existing normal PRACH requirements and same appliable rules for ATG BS 
· No need to define incremental requirement

In this contribution, open issues on PUSCH are further analyzed.   

2. Discussion
Issue 3-1-4: Rank and MCS
Agreement:
· For the test case which reusing existing requirements, cover 16QAM, 64QAM at least
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx 
· For the new test case with new dedicated ATG requirement, cover 16QAM and 64QAM at least 
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx

In the last meeting, we delivered link budget calculation and simulation results for 256QAM in both DL and UL [2]. Based on our analysis, 256QAM can be supported by ATG scenario in the good condition. Furthermore, 256QAM is agreed as an optional feature for ATG UE in RF session. From the BS demodulation perspective, it is necessary to have 256QAM requirements for ATG BS depending on manufactory declaration (D.115 in Table 4.6-1 of TS38.141-1 [3]). 
[bookmark: _Toc140568325]256QAM can be supported based on link budget and simulation results. 
[bookmark: _Toc140568326]256QAM was agreed as optional feature in RF session in RAN4#107.
[bookmark: _Toc140568330]Proposal 1	Capture 256QAM demodulation requirements for ATG PUSCH. Whether to test it is based on the manufactory declaration. 
As for MCS per each modulation order in new defined requirements, following MCS were considered for simulations in WF [1]. 
· 16QAM: MCS16 in MCS table 1
· 64QAM: MCS20 and 28 in MCS table 1.
· 256QAM: MCS20 and 22 in MCS table 2.
Comparing with existing requirements, 16QAM MCS16, 64QAM MCS20 and 256QAM MCS20 have been defined in legacy requirements with fading channel model. If an ATG BS need to pass existing requirements at the first, it is not necessary to test these MCS with simpler AWGN channel model. Thus, only higher MCS than existing requirements are worthy to be tested again under ATG channel model. 
[bookmark: _Toc140568327]16QAM MCS16, 64QAM MCS20 and 256QAM MCS20 have been defined in legacy requirements with fading channel model. No need to test them with AWGN channel again.
Based on our simulation results [4], 64QAM MCS28 and 256QAM MCS22 have similar target SNR (ideal value is ~17dB). The impairment value could reach to ~19dB which is similar as legacy 256QAM MCS20 requirement under fading channel. In that case, it should not have measurement limitation to test 64QAM MCS28 and 256QAM MCS22. 
To limit the test cases, only 64QAM MCS28 and 256QAM MCS22 can be considered for new defined ATG PUSCH demodulation requirements.
[bookmark: _Toc140568328]It would be feasible to test 64QAM MCS28 and 256QAM MCS22 under ATG channel model. 
[bookmark: _Toc140568331]Proposal 2	Only consider 64QAM MCS28 and 256QAM MCS22 for ATG PUSCH demodulation requirements.

Issue 3-1-7: Test metric
· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. (Ericsson, HW)
· Option 2: 70% throughput requirements (CMCC, ZTE, Ericsson (for new incremental requirements), Samsung)

In Rel-16 discussion, companies agreed to introduce 30% throughput requirements which is to check the HARQ combination performance when data rate is relatively low and keep a good test coverage for NR performance. The requirements are considered as “basic” requirements as 70% throughput requirements. The current applicability rule is “Unless otherwise stated, PUSCH requirement tests with 30% of maximum throughput shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.” It is mandatory for legacy BS to pass the requirements, so it should be also applied for ATG BS to keep the same test coverage as legacy BS. 
If current 30% throughput requirements are agreed to be applied for ATG BS, there is no need to define more test cases based on ATG specified channel model or TDD pattern. 
[bookmark: _Toc140568329]It is mandatory for legacy BS to pass 30% throughput requirements on its supported lowest subcarrier spacing. 
[bookmark: _Toc140568332]Proposal 3	Apply current 30% throughput requirements for ATG BS demodulation. 

Applicability rule for TDD pattern
It was agreed in the previous meeting that the ATG BS demodulation requirements will use legacy TDD pattern but the applicability rule for other possible TDD pattern need further discussion. 
For the UL demodulation, the candidate new TDD pattern 30D4S6U would only impact the test time according to agreed requirement scope. In that case, the condition is the same as in TN BS normal requirements that the requirement for one TDD pattern could be applied for other patterns. Thus, no new applicability rule is needed for ATG TDD pattern, and the current rule “The same requirements are applicable to FDD and TDD with different UL-DL patterns” could be reused. 
Proposal 4	Reuse current applicability rule “The same requirements are applicable to FDD and TDD with different UL-DL patterns” for Rel-18 ATG BS demodulation requirements.    

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	256QAM can be supported based on link budget and simulation results.
Observation 2	256QAM was agreed as optional feature in RF session in RAN4#107.
Observation 3	16QAM MCS16, 64QAM MCS20 and 256QAM MCS20 have been defined in legacy requirements with fading channel model.
Observation 4	It would be feasible to test 64QAM MCS28 and 256QAM MCS22 under ATG channel model.
Observation 5	It is mandatory for legacy BS to pass 30% throughput requirements on its supported lowest subcarrier spacing.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Capture 256QAM demodulation requirements for ATG PUSCH. Whether to test it is based on the manufactory declaration.
Proposal 2	Only consider 64QAM MCS28 and 256QAM MCS22 for ATG PUSCH demodulation requirements.
Proposal 3	Apply current 30% throughput requirements for ATG BS demodulation.
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