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Introduction
This paper extends the discussion with Nokia’s views on general  demodulation requirements on [5][6] considering the outcome of RAN4 #96-e meeting on that topic [2][3]. Among the topics discussed on this paper, are deployment scenarios for testing and wideband operation. 

BS demodulation requirements
Deployment scenarios
During RAN4#96-e one open issue related to the test scenarios was left open as [2]:
	· Test Scenarios
· Option 1
· Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell))
· Scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell))
· Scenario C (Stand-alone NR-U (PCell))
· Option 2
· Scenario C (Stand-alone NR-U (PCell))
· Option 3
· Define demodulation requirements only for Scenario A (LAA), but these requirements can be applied for other scenarios. Meanwhile, only define requirements for single carrier and don’t define requirements for intra-band CA. 




Also during the RAN4#96-e it was agreed to define requirements for interlaced PUSCH, enhanced PUCCH formats, and long PRACH sequences that were defined for the operation on NR-U, as can be seen  from the agreements collected bellow [2]: 
	· Define requirements for PRB-Interlaced PUSCH Resource Allocation
(…)
· Define requirements for PRB-Interlaced PUCCH Resource Allocation
(…)
· Whether to define requirements for Wideband PRACH
· Define requirements for wideband PRACH




In our understanding, the agreements above are already enough to cover all the 3 deployment scenarios. For that reason, it is reasonable to agree on the definition of test scenarios A, B, and C. 
[bookmark: _Toc54286755][bookmark: _Toc54292532]RAN4 has already agreed to define NR-U performance requirements for PUSCH, PUCCH, and PRACH. 
[bookmark: _Toc54286756][bookmark: _Toc54292533]The BS demodulation tests including PUSCH, PUCCH, and PRACH are already enough to cover the test scenarios A, B, and C. 
[bookmark: _Toc54286757][bookmark: _Toc54292534]RAN4 to define PUSCH, PRACH, and PUCCH requirements that apply to all scenarios A, B, and C. 

Wideband operation mode
During RAN4#96-e one open issue related to the wideband operation was left open, and is copied bellow [2]:
	· Define requirements for Wideband Operation 2. 
· Note: The Wideband Operation 2 modes are defined in R4-1911610, R4-1905206, where 
· Mode 1 related to a single Wideband carrier, where the UE transmits only if all CCA is successful in all of the carrier’s LBT subbands
· Mode 2 relates to a single Wideband carrier, where the UE transmits only if CCA is successful in all contiguous LBT subbands where it is scheduled
· Consideration for Wideband Operation 1
· Option 1: Do not define requirements for Wideband Operation 1
· Option 2: Define requirements for Wideband Operation with applicability rule between Operation 1 and Operation 2
· FFS



This issue is related to the LBT behaviour when the UE is using more than one LBT subband. As an example, if the UE is operating in an 80 MHz channel, the difference in operation modes would imply in measuring activity on 4 20 MHz bands individually, or a single 80 MHz band. However, during the last meeting it was also agreed not to model LBT failure, as in the agreements below [2]: 
	· Whether to model LBT failure in UL demodulation requirements
· Don’t model LBT failure in UL demodulation requirements
· Whether to consider sub-band LBT failure
· Do not consider sub-band LBT failure



Since there is a decision not to model LBT failure, there should be no difference in the performance requirements for modes 1 and 2. 
[bookmark: _Toc54286758][bookmark: _Toc54292535]During RAN4#96-e, it was decided that BS demodulation would not include LBT model. 
[bookmark: _Toc54286759][bookmark: _Toc54292536]The distinction between wideband operation modes 1 and 2 is closely related to the type of LBT behaviour in the subbands. 
[bookmark: _Toc54286760][bookmark: _Toc54292537]RAN4 to define BS demodulation wideband requirements that are agnostic to the wideband operation modes 1 and 2. 
In relation to the bandwidth for the wideband operation, the following issue was open from the last meeting:
	· Bandwidth for PUSCH/PUCCH
· Define requirements for 20MHz
· FFS for 60MHz.



One possible solution for the definition of the test cases is to define requirements for 20, 40, 60 and 80 MHz, but to limit the number of tests that a BS is required to perform. In that case, the BS would have to pass the test for 20 MHz and for the largest bandwidth that it declares to support. 
[bookmark: _Toc54286761][bookmark: _Toc54292538]RAN4 to define wideband performance requirements for 20, 40, 60, and 80 MHz. 
[bookmark: _Toc54286762][bookmark: _Toc54292539]Similar to Rel-15, depending on vendor declaration, define an applicability rule that a BS only has to perform tests for 20 MHz and the largest supported bandwidth. 


[bookmark: _Hlk31794208]Conclusion
In this contribution we provided Nokia’s views on general issues concerning demodulation requirements for NR-U. The discussion above can be summarized with the following observations and proposals: 
Observation 1: RAN4 has already agreed to define NR-U performance requirements for PUSCH, PUCCH, and PRACH.
Observation 2: The BS demodulation tests including PUSCH, PUCCH, and PRACH are already enough to cover the test scenarios A, B, and C.
Proposal 1: RAN4 to define PUSCH, PRACH, and PUCCH requirements that apply to all scenarios A, B, and C.
Observation 3: During RAN4#96-e, it was decided that BS demodulation would not include LBT model.
Observation 4: The distinction between wideband operation modes 1 and 2 is closely related to the type of LBT behaviour in the subbands.
Proposal 2: RAN4 to define BS demodulation wideband requirements that are agnostic to the wideband operation modes 1 and 2.
Proposal 3: RAN4 to define wideband performance requirements for 20, 40, 60, and 80 MHz.
Proposal 4: Similar to Rel-15, depending on vendor declaration, define an applicability rule that a BS only has to perform tests for 20 MHz and the largest supported bandwidth.
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