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Introduction
[bookmark: OLE_LINK1]NR BS demodulation work has been full started in RAN4#87, and the initial agreements for test scope and setup are made regarding the scope of the work in Rel-15 and the simulation assumptions for alignment have been agreed, and some open issues on general part are listed for further discussion [1] [2]. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: _Hlk513205245]The general open issues in [1] [2] are copied below.
	· Down selection is needed on channel BW for each SCS to be tested. Applicability of the tests should be further discussed. 
· Tx:
· 1/2 for PUSCH, 1 for PUCCH and PRACH
· Applicability rules are FFS.
· Rx:
· Option 1: For conducted, 2, 4 and 8Rx are included
· Other options are not precluded
· TDD UL-DL configuration
· Channel Mode
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]Phase noise impact on FR2


[bookmark: _Hlk513205847]In this paper, we will provide our views on the general open issues for NR BS demodulation work. 
Discussion
Test applicability for different BW and SCS
In RAN4#87 meetings, it’s agreed to down-select the channel BW for test case definition, and there is ongoing discussion about the applicability of the requirements in terms of supported BW and SCS. In [1], a solution for the test applicability issue was discussed. We agree the solution in [1] . 
Antenna configuration 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]For conducted requirements, it’s agreed to define teste cases for PUCCH/PRACH based on 1Tx in [2]. For PUSCH, we suggest that the test cases for both 1Tx and 2Tx should be defined, and RAN4 can further discuss the applicability of Tx antenna configuration. The Rx antenna setup in LTE is 2Rx, 4Rx and 8Rx. This corresponds to 2, 4 and 8 diversity branches in the BS receiver. We think this can be re-used in NR. It should be noted that in NR there are BS with 16 or 64 or more TRX ports with massive MIMO, but the number of diversity branches that are used at baseband, i.e. after receive beamforming, is typical not that much, and 2Rx, 4Rx and 8Rx are the reasonable numbers considering the current massive MIMO implementation status. 
[bookmark: _Ref516672900]Conducted requirements for PUSCH are defined with 1Tx and 2Tx. Conducted requirements are defined at baseband after receive beamforming, with 2Rx, 4Rx and 8Rx.
TDD UL/DL configuration 
Since both FDD and TDD bands are defined in FR1, to ensure the test coverage it would be better to have the requirements defined for both FDD and TDD. It should be noted that the LTE BS demodulation requirements are common for FDD and TDD, and the FRCs are defined per subframe basis. The same approach can be used for NR conducted requirements. For FR2, only TDD bands are defined. 
The UL/DL configurations for TDD has been discussed for several meetings in RAN4 for UE REFSENS. As NR supports very flexible UL/DL configuration, it is quite difficult to select a subset of the UL/DL configurations for requirements definition. For BS demodulation, the UL/DL configuration is not really impacting the performance assuming transmission is only scheduled in UL slots. Therefore, we think RAN4 can define UL/DL configuration during CR phase.  Also, as asynchronous HARQ is used in NR UL, the HARQ timing does not need to be considered in FRC definition. Therefore, there is no need to define BS demodulation requirements with multiple UL/DL configurations, but RAN4 can choose one typical configuration per FR from what will be agreed for UE REFSENS tests. 
[bookmark: _Ref513218891]Conducted and OTA requirements are defined for both FDD and TDD in FR1 and for TDD in FR2. For TDD UL/DL configuration could be defined during CR phase and only one is selected per FR for defining BS demodulation requirements. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Channel model
Channel model has been discussed in RAN86bis and two options were given in [4]:
	· Option1: Consider to use the conclusions from UE demod discussions, if feasible
· Option 2: consider the BS demod independently from UE discussion


In LTE demodulation requirements, the same set of channel models are used for BS and UE demodulation tests. Moreover, the TDL channel models defined in TR 38.901 is applicable for both NR UL and DL. In our view, the conclusions from UE demod discussions can be used in BS demod.
At the same time, multiple propagation models are used in LTE. On the other hand, there is no clear rule which model should be used for which test, although the performance does depend on the selected model. For NR, in order to keep limited number of test cases, it is desirable to use a single model for fading channel tests per FR. 
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]For FR1, the TDL channel models defined in TR 38.901 are well suited for defining BS performance requirement, and TDL channel model simplifications for UE demod has been discussed in [5]. We think the method to simplify the existing 38.901 TDL channel models by choosing strongest paths is more reasonable.
For FR2, RAN4 has agreed for UE demodulation work to use TDL, and there is ongoing discussion whether and how TDL channel should be simplified for OTA test. This could be a starting point for BS demodulation work. In our view, for FR2 LOS is more likely scenario, so TDL-D and TDL-E can be considered.
[bookmark: _Ref516672950][bookmark: _Ref513218889]For channel model, consider to use the conclusions from UE demod discussions.
[bookmark: _Ref516672967]RAN4 considers defining fading channel tests using a single propagation model per FR. 
Phase noise impact on FR2 
In NR, PTRS was introduced to mitigate phase noise for FR2. PTRS can be modeled in FR2 tests, but the phase noise should not be modeled in the simulation as it will be very difficult to find an agreeable model based on RAN1 experience. On the other hand, it is nearly impossible to really reflect the phase noise in the performance test.
[bookmark: _Ref516672990]Phase noise is not explicitly modeled in the FR2 performance requirements.
Conclusion
In this paper, we provided our views on general issues for NR BS demodulation work.
Proposal 1:Conducted requirements for PUSCH are defined with 1Tx and 2Tx. Conducted requirements are defined at baseband after receive beamforming, with 2Rx, 4Rx and 8Rx.
Proposal 2:Conducted and OTA requirements are defined for both FDD and TDD in FR1 and for TDD in FR2. For TDD UL/DL configuration could be defined during CR phase and only one is selected per FR for defining BS demodulation requirements. 
Proposal 3:For channel model, consider to use the conclusions from UE demod discussions.
Proposal 4:RAN4 considers defining fading channel tests using a single propagation model per FR.
Proposal 5:Phase noise is not explicitly modeled in the FR2 performance requirements. 
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