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1
Introduction
In the RAN4#86 meeting, initial agreements on the demodulation baseline setup have been reached and captured in the TR38.810 v2.0 [1]. The preliminary conclusion of the testability SI has been approved [2], the remaining open issues within demodulation scope is outlined:


This paper shares the views on demodulation setup, and possible topics with extension scope in future releases under a new SI focusing on multi-antenna performance.
2
Discussion
According to the approved WF [3], the scope of Rel-15 is narrowed down to baseband only testing with rank 2 polarization MIMO to verify baseband feature functionality. Many contributions had been discussed to define the channel models in previous meetings [4-9]. In the last RAN4 meeting the fading propagation condition between the DUT and the emulated gBN sources is agreed to be modelled as TDL [10], how to define and simplify the TDL channel model is FFS:

It’s common understanding that the key to achieving a practical environment for testing is the simplification of the channel mode, a number of TDL models for simplified evaluation are suggested. 
One possible way is following the 38.901 study and further simplify the TDL channel model by eliminating the low power paths [11]:

Similar way to simplify the channel model in [12] is to firstly set a specific dynamic range of cluster power (e.g. 10 dB), clusters whose power is within 10 dB of the cluster with the highest power are selected for the model, all other clusters are deleted.  

Generating TDLs from CDLs is also proposed during offline discussion in the last meeting, the primary benefit of this approach is that potential comparison between the baseband performance and end-to-end results could be expected in the future, if the TDL for baseband is the simplification of the CDL for end-to-end testing. However, introducing CDL models in a baseband conformance test may raise additional complexity and it’s not clear the advantage of using CDL for pure baseband testing at this stage.
Some observations have been seen:
· The existing TDLs in 38.901 should have high priority to be employed for baseband testing.
· The target timeline of the testability SI is June, it is recommended to go to the direction of single channel model for baseband demodulation testing in Rel-15, and looking for more options in the future.
· Given that the agreed approach for performance testing is a baseband test using TDL channel models and having the UE report its received power per receiver, it needs to be investigated if near-field measurements are sufficient. Some of the measurement distance related analysis for RF measurement may be reconsidered for demodulation baseline setup to define the far-field criteria. 
Proposal 1: The RAN4 working group is encouraged to consider a single channel model for demodulation test for NR FR2 in Rel-15.

Proposal 2: Simplification on the existing TDLs in 38.901 should have high priority to be employed for baseband testing.
Many papers had discussed the necessity of define end-to-end test for FR2 in a radiated environment [15-18], including full emulation of spatial dynamics with the antenna (dynamic channel geometry). This form of connectivity enables the full testing of the UE’s beamsteering performance and requires a spatial emulation approach. We believe that to ensure good network performance, some end-to-end testing for FR2 is necessary, particularly to verify beam steering.
By checking the requirements for FR1 in TS30.101-1, two major assumptions can be seen (omnidirectional antenna and cable connection), the performance is quantified by conducted methodology. These assumptions do not quantify the performance of the entire device together with its antennas and expose the same gap in the NR FR1 requirements that was identified as justification for the development of radiated performance requirements for the verification of multi-antenna reception of UEs in LTE [19] [20]. Thus, for the same reasons the end-to-end testing with radiated environment is needed for NR FR1. 

Therefore, we can see clear needs for radiated multi-antenna reception performance requirements in order to verify the MIMO receiver of the UE under conditions more closely resembling the end user’s interaction with the device, this serves as a motivation for a new study, as proposed in [21]. 
Proposal 3: In order to ensure comprehensive coverage of demodulation test scope for NR, an initial SID of a study on radiated test methodology for the verification of multi-antenna reception performance of NR UEs has been  prepared in [21] and [22], and companies are highly encouraged to work offline to further develop the scope of the proposed Rel-16 effort. 
Proposal 4: It is recommended to continuously work on testing methodology for NR MIMO without breaking after concluding the Rel-15 testability SI.
3
Conclusions

This paper shares the following proposals on the consideration of NR demodulation:
Proposal 1: The RAN4 working group is encouraged to consider a single channel model for demodulation test for NR FR2 in Rel-15.

Proposal 2: Simplification on the existing TDLs in 38.901 should have high priority to be employed for baseband testing.
Proposal 3: In order to ensure comprehensive coverage of demodulation test scope for NR, an initial SID of a study on radiated test methodology for the verification of multi-antenna reception performance of NR UEs has been  prepared in [21] and [22], and companies are highly encouraged to work offline to further develop the scope of the proposed Rel-16 effort. 

Proposal 4: It is recommended to continuously work on testing methodology for NR MIMO without breaking after concluding the Rel-15 testability SI.
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•	Definition of applicability criteria, e.g DUT radiating aperture and QZ size. Other criteria are not precluded.


•	Parameter mapping to demodulation and CSI requirements are FFS


•	Whether the measurement can be performed in the radiative near field is FFS


•	Simplification of channel models is FFS





Proposal#1: Define demodulation requirements with TDL channel models


The detailed TDL definition is FFS


Channel models defined for FR2 in 38.901 could be a starting point


How the models can be emulated in the tests is FFS


Generation of TDLs from CDLs is not precluded


Proposal#2: Further study the modifications necessary to channel models to capture effect of beamforming and antenna pattern 


Proposal#3: Further study the modifications necessary to simplify existing TDL channel models 








•	Eliminating path with average power under a certain value (e.g. -15dB or -20dB in different TDL models (A-E)) to simplify existing TDL channel models.


•	Define UE performance test cases with LOS TDL channel models











