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1	Introduction
According to the NR WID [1], the performance part of the WI includes following objectives:
	Specify the following requirements [RAN4]
· Base station performance requirements
· UE performance requirements
· Radio Resource Management performance requirements
· Base station conformance testing (conducted and/or radiated for Range 1, radiated only for Range 2)


This is the first meeting where NR BS demodulation requirements are discussed in RAN4. Before coming to the details of the tests for each UL channel/signal, it would be beneficial if RAN4 first aligns some general principles so the following works can be more focused and more efficient. In our view, at least the following issues are general for tests of all UL channels/signals thus need to be discussed.
· Conducted tests and OTA tests
· UL channels/signals to be tested
· Antenna configuration
· Number of configurations to be tested
· Specification structure
In this paper, we will provide our views on general issues for NR BS demodulation requirements. 
2	Discussion
2.1	Conducted tests and OTA tests
In NR, two sets of BS requirements, conducted and radiated, are defined in 38.104. On the other hand, BSs are categorized into different types as in section 4.3 of 38.104, and the requirement applicability for different BS types are specified in section 4.6 of 38.104.
According to Table 4.6-1 in 38.104, for demodulation (performance requirements), for BS with antenna connector or TAB connector, including type 1-C and 1-H, conducted requirements apply; for BS without antenna connector or TAB connector, including type 1-O and 2-O, radiated requirements apply.
The specification of conducted requirements is straightforward, as the conformance tests are same as for LTE. However, we understand there has been no discussion on how to conduct OTA conformance test for BS demodulation. In the Testability SI, the OTA tests for UE demodulation requirements are discussed. RAN4 agrees to adopt the “pure baseband” method, and some basic capability of the test setup and related UE measurement are also agreed. More details can be found in 38.810. In our understanding, not all the details for conducting UE OTA tests has been finalized, and the work will continue in RAN5. Moreover, whether the methodology agreed for UE demodulation tests can be directly re-used for BS demodulation tests needs further study.
In our view, the BS OTA demodulation requirements need more study and should be specified when how to conduct the related conformance tests is clear. The test methodology for OTA BS demodulation are rather unclear at this stage, and we expect that it will take some time and efforts for RAN4 to come up with a reasonable solution. On the other hand, the performance part of NR WI should be finalized by the end of 2018, and there are a lot of details to discuss in the test setup, in addition to the normal simulation and calibration procedure we had in RAN4 for demodulation works, which will also take many meeting cycles to converge. Therefore, we suggest that RAN4 should first focus on conducted requirements. 
This means RAN4 at this stage does not need to consider FR2 in the detailed discussions for each UL channel/signal, because only OTA requirements apply to FR2 BS. For example, the SCS, propagation channel and L1 configurations that are specific for FR2 do not need to be simulated. 
[bookmark: _Ref510259425]BS OTA demodulation requirements need more study and should be defined when how to conduct the related conformance tests is clear. RAN4 should at this stage focus on FR1 in the detailed discussions for UL channels/signals.
2.2	UL channels/signals
In LTE, 3 UL channels are tested for BS demodulation requirements, PUSCH, PUCCH and PRACH. From 38.211, the same 3 UL channels are also defined for NR, so it is straightforward that BS demodulation requirements are defined for these 3 channels. 
The UL signals in NR include DMRS for PUSCH and PUCCH, PTRS and SRS. Similar as in LTE, we don’t see a need to define specific test cases for any of these signals, but the general channel estimation performance based on these signals can be reflected in the demodulation requirements. 
[bookmark: _Ref510259427]NR BS demodulation requirements are defined for 3 UL channels: PUSCH, PUCCH and PRACH.
2.3	Antenna configurations
In LTE BS demodulation requirements, the Tx antenna setup is determined case by case for each UL channel because of the different transmission schemes defined for the specific channel. The same approach should be used in NR.
[bookmark: _Hlk510258722]In LTE BS demodulation requirements, the Rx antenna setup 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. 
Of course, an alternative for BS demodulation requirements is to define the requirements for all the available TRX ports, i.e. before receive beamforming, but we understand testing BS demodulation performance with receive beamforming would be quite complex (e.g. considering number of faders in the test), and it’s better to follow the same approach as used in UE RRM and demodulation requirements, i.e. pure baseband, to verify the BS baseband capability. One open issue here is how to conduct the conformance tests at the baseband ports, and this may need to be further discussed in RAN4.
[bookmark: _Ref510259428]NR BS demodulation requirements are defined at baseband, i.e. after receive beamforming, with 2Rx, 4Rx and 8Rx.
2.4	Configurations to be tested
One difference of NR compared to LTE is that for each UL channel, NR supports a number of L1 configurations. Taking PUSCH as an example, there are two types of DMRS each with multiple possible configurations, and two types of time domain resource allocation, each with many possible configurations. This, together with different modulation schemes, different propagation channels, different BS channel BWs, different antenna configurations etc., will generate a huge number of test cases. 
Defining performance tests for all the possible configurations is very time and effort consuming and not necessary. Therefore, RAN4 needs to study which configurations should be selected for the test cases, and the selection criteria can be e.g. whether the configuration is likely to be used in the real deployment, and whether the configuration creates specific challenges from demodulation perspective. Of course, this down-selection should be discussed in more details for each UL channel, but as a general principle, the number of test cases should be taken into account when RAN4 discusses the test case configurations.
[bookmark: _Ref510259429]The number of test cases should be taken into account when RAN4 discusses the test case configurations for NR BS demodulation requirements.
2.5	Specification structure
The demodulation performance requirements for LTE are specified in section 8 of 36.104. Different subsections are created for different UL channels. Within each subsection, test cases are categorized into different groups, and the categorization is rather dependent on the technical characteristics of each UL channel. At this moment, we do not see a clear motivation to use a different structure for specification of NR BS demodulation requirements in 38.104. Of course, the detailed subsections for each UL channel needs to be further discussed.
Currently in 38.104, section 8 is for conducted performance requirements and section 10 radiated performance requirements. As we discussed above, it is so far not clear how radiated requirements will look like, but we think the frame to have a separate section for radiated performance requirements is fine.
[bookmark: _Ref510259430]High level structure in section 8 of 36.104 should be re-used for section 8 of 38.104.
3	Conclusion
In this paper we provided initial views on some general issues for NR BS demodulation requirements.
Proposal 1: BS OTA demodulation requirements need more study and should be defined when how to conduct the related conformance tests is clear. RAN4 should at this stage focus on FR1 in the detailed discussions for UL channels/signals.
Proposal 2: NR BS demodulation requirements are defined for 3 UL channels: PUSCH, PUCCH and PRACH.
Proposal 3: NR BS demodulation requirements are defined at baseband, i.e. after receive beamforming, with 2Rx, 4Rx and 8Rx.
Proposal 4: The number of test cases should be taken into account when RAN4 discusses the test case configurations for NR BS demodulation requirements.
Proposal 5: High level structure in section 8 of 36.104 should be re-used for section 8 of 38.104.
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