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Introduction
In RAN1#94, the following conclusion was reached regarding evaluation assumptions:

 Conclusion
For link level evaluation, companies are encouraged to submit evaluations results based on following assumptions as a starting point, which is to be checked in next RAN1 meeting. 
	​Parameter
	Value

	Carrier frequency​
	2 GHz​

	Bandwidth​
	20 MHz​ (or 10MHz)

	Duplex​
	TDD, LTE Configuration 2 

	Subcarrier spacing​
	15 kHz​

	Polarization​
	eNB: X pole (+/-45°)​
UE: + pol (0/90°)​

	Macro eNB antenna array
	(M, N, P) = (2, 4, 2) with vertical spacing 0.8 and horizontal spacing 0.5

	Macro eNB antenna element model​ (only applicable to CDL and other details FFS)
	Elevation beamwidth = 65º​

	
	Azimuth beamwidth = 65º​

	UE Speed​
	3km/h, 30km/h, 60km/h​

	UE antenna
	2 receive antennas
Isotropic (0 dBi) ​

	CP
	Normal CP



In this paper, we provide our views on the remaining simulation assumptions for both link level and system level evaluations. 

Link level evaluation assumptions
Channel model and scenario
In [2], five different CDL models are defined for link level simulations in NR covering carrier frequencies both below and above 6GHz.  CDL-A, CDL-B, and CDL-C models represent NLOS channel profiles, while CDL-D and CDL-E models represent LOS channel profiles.  The models are equally applicable to link level simulations for LTE up to 6GHz.  Given MIMO is more beneficial under NLOS channel environments, CDL-A model can be assumed as a starting point for link-level evaluations. 

[bookmark: _Toc525927424]Use CDL-A model from 38.901 as a starting point for link-level evaluations; delay spreads of either 100ns or 300ns can be assumed.

Assumptions for downlink reciprocity-based evaluations
Since DL MIMO efficiency enhancements is one of the primary focuses of this work-item, the multi-symbol SRS patterns should be evaluated with focus on reciprocity-based operation.  For these evaluations, 2 receive antennas at the UE can be considered with 2 SRS ports.  Furthermore, a 5ms periodicity for SRS transmission can be assumed.

At the eNB, the uplink channel can be estimated based on SRS and CSI-RS can be precoded using SVD.  Precoded CSI-RS can be transmitted with a periodicity of 20ms.  For DL data transmission, both reciprocity-based wideband and subband SVD can be considered.  The assumptions for downlink reciprocity-based evaluations are summarized in Table 2.

[bookmark: _Toc525927425]For reciprocity-based link-level evaluations, adopt the evaluation parameters given in Table 1.

[bookmark: _Ref521669507]Table 1. Link-level evaluation assumptions for reciprocity-based evaluations
	​Parameter
	Value

	Number of SRS ports
	2

	SRS periodicity and processing delay
	5 ms periodicity, 1 ms processing delay

	SRS bandwidth
	96 PRB SRS bandwidth as a starting point

	CSI-RS and CSI reporting​
	Precoded CSI-RS based on full-rank reciprocity based SVD;
20 ms periodicity for both CSI-RS and CSI reporting

	DL Precoding
	Both reciprocity-based wideband and subband SVD precoding



System level evaluation assumptions
Reciprocity-based MU-MIMO should be evaluated in the system level to access the performance gains of the SRS patterns to be introduced in Rel-16 for LTE.  One of the key issues with these evaluations is on how to model the SRS impairment in the system level simulator.  Here, we provide a simple SRS impairment model that can be used in reciprocity-based MU-MIMO simulations.  The steps involved in the impairment model are summarized below:

· Step 1:  Denoting the path gain between user  and the serving eNB of interest by , a ‘raw’ estimate of the SRS interference power  at the serving eNB is first computed as



wherein  is the uplink transmit power associated with user ,  represents the users in the serving eNB,  represents the users belonging to the interfering eNBs,  is an intra-cell interference factor used to model imperfect orthogonality of SRS, and  is the noise power.  Only the users that are active in the downlink can be considered when computing , and a factor of dB can be assumed as a starting point.

· Step 2:  Generate frequency domain channel estimates as , where .

· Step 3:  Transform the estimate from step 2 to time domain, perform time domain filtering, and transform back to frequency domain.

The remaining system-level evaluation assumptions are given in Table 2.

[bookmark: _Toc525927426]For reciprocity-based system-level evaluations, adopt the evaluation parameters given in Table 2.

[bookmark: _Ref525927162]Table 2. System-level evaluation assumptions for reciprocity-based evaluations
	​Parameter
	Value

	Carrier frequency​
	2 GHz​

	Bandwidth​
	10 MHz

	Duplex​
	TDD, LTE Configuration 2

	TX scenario​
	Reciprocity-based MU-MIMO
Precoded CSI-RS is used

	Traffic model
	FTP model 1 with 500kB packet size

	Scheduler
	Proportional fair

	HARQ
	Maximum 5 retransmissions

	Receiver
	MMSE-IRC with impairments modeled

	Noise figure
	UE = 9dB

	Channel model​
	3D-UMa

	SRS​
	Periodicity: 5ms​;  
Process delay: 1ms​
Comb 4 with 2 users per comb.
SRS impairments modelled as outlined in Section 3

	Overhead
	CRS and DMRS overheads included
3 OFDM symbol control region

	Outer loop link adaptation
	On

	Polarization​
	BS: X pole (+/-45° )​
UE: X pole (+/-45° )​

	Macro BS antenna element model​
	Elevation beamwidth = 65º​

	
	Azimuth beamwidth = 65º​




Conclusion
In this paper, we provide our views on the simulation assumptions for SRS enhancements. Based on the discussion in Sections 2 and 3, we make the following proposals:

Proposal 1	Use CDL-A model from 38.901 as a starting point for link-level evaluations; delay spreads of either 100ns or 300ns can be assumed.
Proposal 2	For reciprocity-based link-level evaluations, adopt the evaluation parameters given in Table 1.
Proposal 3	For reciprocity-based system-level evaluations, adopt the evaluation parameters given in Table 2.
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