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1. Introduction

During RAN4 #87bis continued discussions on BS demodulation requirement and simulations were discussed.  Some parameters were agreed for PRACH, PUCCH, and PUSCH but some aspects needed to be further analysed.  In this contribution further discussion and proposals for how to handle specifics of TDD configuration, channel model and impact of phase noise compensation will be presented.
2. Discussion

2.1 TDD Configuration

For TDD configuration, we need consider multiple aspects. In the first aspects, we need consider the test models for the MSR (Multiple standard Radio). According to 36.141, in E-UTRA Test Models, the TDD configuration in Table 1 is used. It is corresponding to LTE Uplink-downlink 3. When MSR test is enabled, especially for FR1, it gets some benefits to configure NR frame structure aligned with LTE frame structure. 

Table 1:Configurations of TDD eNB test models
	Downlink-to-Uplink

Switch-point periodicity
	Number of UL/DL sub-frames per radio frame (10 ms)
	DwPTS


	GP


	UpPTS



	
	DL
	UL
	
	
	

	10ms
	6
	3
	
[image: image1.wmf]s

24144

T

×


	
[image: image2.wmf]s

2192

T

×


	
[image: image3.wmf]s

4384

T

×




In the second aspects, we should consider the same TDD configuration for RF performance test and demodulation test. 

In the third aspects, when we decide TDD configuration, we may also need to consider some coexistence issue with LTE, NB-IoT, etc. 

Other than that, the operator’s real deployment also need to be taken in account. The group need to discuss this further how to define a suitable TDD configuration considering the above aspects. 
2.1 Effect of Phase Noise at FR2

In RAN4#87 meeting, the group has been discussed whether phase noise shall be modelled or not in FR2 performance requirements. In  Figure 1 and Figure 2, simulation results are provided for AWGN and TDL-A model with and without phase noise model. The simulation assumptions assume a UE speed of 3km/hr with a 30 ns delay spread. From Figure 1, we can see that when the phase noise is not modelled, the target SNR is about 15 dB and when phase noise is modelled, the target SNR is about 20dB when PTRS is configured and used for channel compensation. If PTRS is not used for channel compensation, the peak cannot be achieved and even 70% throughout is almost not achievable. Thus, if all the simulation results are based on no phase noise model, it will lead the performance too optimistic. It is hard for gNB to pass the requirements. 

Proposal 1:  Phase noise shall be modelled for simulation alignment for FR2
For the phase noise model itself, it has been extensively discussion in SI. As a start point, we can select the PN model from the TR, some simplification is also feasible based on the discussion. 
Proposal 2: Modelling of PN should be taken from NR TR agreed during SI.  Simple PN compensation should be applied when assessing BS demodulation requirements.
From Figure 1, we can also see that for FR2, if PTRS is not used for phase compensation, the 70% of peak throughput may not achievable for some MCS. Further, for FR2, phase noise impact is large. This is also partially reason for RF to consider PTRS for the reference sensitivity. For Lower MCS, PTRS is configured. For higher MCS, PTRS is much more essential. Thus, we propose:
Proposal 3:  PTRS shall be configured for FR2 performance requirements. The details are FFS.
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Figure 1: Effect of PN in TDL-A Channel
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Figure 2: Effect of PN in AWGN Channel

2.2 Channel Model

During last RAN4 meeting, a WF on general aspects for BS demodulation requirements was agreed in [1].  Discussions are currently ongoing with NR UE demodulation regarding channel model used to evaluate performance.  Although discussions have stabilized for FR1, there has been little to no discussions around simplified channel model for FR2.  The simplification of TDL channel models for NR UE demodulation are agreed [2] for FR1:
Channel model simplifications

· Simplify the existing 38.901 TDL channel models by choosing strongest paths 

· Option 1: Choose strongest paths that contribute to [95%] of total power. 

· Examples of simplified profiles for Option1 provided in the next slides

· Option 2: Choose [7] strongest paths that contribute for NLOS PDPs 

· Apply normalization of the normalized DS after removing the weak paths (DS RMS = 1). 

· Use equidistant delay modelling grid for TDL channel models after DS scaling with grid step ΔT ≤ 1/BW. 

· BW = [200] MHz

· Paths that end up with the same delay will be combined into a single path by adding their respective powers

· Note: Initial simulations for July AH can be done based on non-simplified TDL models

For simulations used for alignment, simplified channel model could be used for FR1.  However, to avoid waiting for agreements made for simplified TDL work could continue using AWGN and full TDL channels.

Proposal 4: Channel models for simulation alignment should use AWGN, and possibility for fading channel to use simplified model.
3. Conclusion

In this contribution, the following proposals have been made:
Proposal 1:  Phase noise shall be modelled for simulation alignment for FR2

Proposal 2: Modelling of PN should be taken from NR TR agreed during SI.  Simple PN compensation should be applied when assessing BS demodulation requirements.

Proposal 3:  PTRS shall be configured for FR2 performance requirements. The details are FFS.
Proposal 4: Channel models for simulation alignment should use AWGN, and possibility for fading channel to use simplified model.
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