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1. Introduction

According to the BS MMSE-IRC work plan [1], the baseline link level simulation assumptions for SIMO PUSCH should be agreed in this meeting. This contribution presents our views on link level simulation assumptions. 
From our point of view, both performance gain test and robustness test should be considered for BS MMSE-IRC [2]. This contribution mainly discusses the simulation assumptions for performance gain test, and the assumptions for performance robustness test will be discussed later.
2. Link level simulation assumptions
2.1
Discussion
Link adaptation or fixed reference channel

Link-level simulation with link adaptation (AMC) could show the overall performance gain of MMSE-IRC over MMSE receiver. However, there are also some disadvantages with link adaptation, e.g., increases the simulation efforts needed, hard to distinguishable the performance gain brought by receiver enhancement and link adaptation optimization, difficult to align simulation results among companies. So we propose to use fixed reference channels for evaluating the gain of MMSE-IRC receiver.
Proposal 1: Use fixed reference channels.
Channel bandwidth
As known, the existing PUSCH performance requirements are specified for each of the six channel bandwidths. Regarding the channel bandwidth for BS MMSE-IRC, we propose to consider only 10 MHz bandwidth for phase I link level performance evaluation, and the channel bandwidth for phase II performance requirement definition is FFS.

Proposal 2: For link performance evaluation in phase I, consider 10 MHz channel bandwidth only. For performance requirement definition in phase II, the channel bandwidth is FFS.
PRB allocation
In Rel-8, the two extreme cases, i.e., single RB and full RB allocation, are tested for PUSCH. For BS MMSE-IRC, it is suggested to use full RB allocation as baseline.
Proposal 3: Use full RB allocation as baseline.
Antenna configuration
As agreed in the WF [3], the first priority for this WI is SIMO PUSCH to SIMO PUSCH collision under synchronous network. Thus we first consider 1Tx antenna at both target and interference UEs. As for the Rx antenna number, 2, 4 and 8 Rx antennas are possible to be deployed at BS side and are already covered in the existing PUSCH performance requirements. So our proposal on antennas configuration is:
Proposal 4: Consider 1Tx antenna at target and interference UEs, and consider 2, 4 and 8 Rx antennas at BS. 

Propagation condition
It is important to verify the BS MMSE-IRC performance under several typical scenarios. For phase I link evaluation, the following propagation conditions can be included. Further down selection on propagation condition can be made when defining the performance requirements in phase II.
· EPA5: low delay spread, low UE velocity
· EVA5: medium delay spread, low UE velocity
· EVA70: medium delay spread, medium UE velocity
Regarding the MIMO correlation level, since low correlation is applied in all the existing demodulation tests, it is proposed to use low correlation for BS MMSE-IRC as well.
Proposal 5: For link performance evaluation in phase I, propagation conditions include: EPA5 low, EVA5 low and EVA70 low. Further down selection on propagation condition can be made when defining the performance requirements in phase II. 

Number of explicitly modeled interferers
Based on the derived statistics for interference profiles, our companion contribution [4] proposes to consider up to two explicit interferers at link level. For phase I link performance evaluation, we suggest to model two explicit interferers for all the considered antenna configurations.
The interferer number for defining MMSE-IRC performance requirements can be further discussed in phase II. At that time, we need to compare link-level simulation results for BS MMSE-IRC with 1 and 2 explicit interferers, and also consider the total number of channel faders needed in the test, so as to reach a good tradeoff between MMSE-IRC performance gain and test complexity. In addition, we should allow to model different numbers of explicit interferers for different Tx/Rx antenna configurations if needed.
Proposal 6: For link performance evaluation in phase I, model two explicit interferers for all the considered antenna configurations. For performance requirement definition in phase II, further discuss the explicitly interferer number for each Tx/Rx antenna configuration.
MCS of the target PUSCH
In UE MMSE-IRC WI, DIP values conditioned on -2.5 dB geometry are used, and the MCS is selected such that the resulting geometry of MMSE-IRC (i.e., the geometry achieving 70% relative throughput) is as close to -2.5 dB as possible. For BS MMSE-IRC, if it is agreed to use DIP values conditioned on certain UL SINR, the MCS selection methodology from UE MMSE-IRC may be re-used.
In the last meeting, the agreed baseline is to use unconditional DIP values for BS MMSE-IRC [3]. In this case, it seems unnecessary to take the resulting UL SINR into account. To verify the MMSE-IRC performance gain, the main considerations for MCS selection are: (a) to select typical MCSs used for cell edge UEs, (b) to guarantee that sufficient performance gap exists between MMSE-IRC and MMSE receivers. Usually QPSK modulation is scheduled for cell edge UEs. In Rel-8 PUSCH demodulation tests, code rate of 1/3 is used for QPSK modulation. QPSK 1/3 corresponds to MCS 6 in 10 MHz bandwidth case, thus MCS 6 can be seen as a valid candidate for BS IRC. Moreover, more than one MCS can be included in phase I link evaluation, and further down selection can be made in phase II. As a result, we propose to use three MCSs including MCS 5, 6, 7, for phase I link evaluation.
Proposal 7: For link performance evaluation in phase I, use MCS 5, 6, 7 for the target PUSCH. Further down selection on MCS can be made when defining the performance requirements in phase II. 
Interference modulation
Firstly, for simplicity, we prefer to consider one single modulation order for interfering PUSCH. Otherwise, system simulation needs to be conducted in order to collect the probability for each modulation order, which could obviously increase the simulation workload and discussion time.
Secondly, 16QAM is our favorite modulation scheme. QPSK implies decreased variability in the amplitude domain. As for 64QAM, it is less popular than 16QAM in the current field. Also note that 16QAM has been selected as interference modulation order in UE MMS-IRC WI.

Proposal 8: Use 16QAM modulation in the interfering PUSCH.
Simulation output and performance measure point
As the link simulation output, companies are encouraged to provide throughput vs. SNR curves for MMSE-IRC and MMSE, DIP(s) are kept to the agreed values during the simulation. The performance gain of MMSE-IRC over MMSE can be measured in terms of SNR gain at 70% of maximum throughput.
Proposal 9: Companies are encouraged to provide throughput vs. SNR curves for MMSE-IRC and MMSE, DIP(s) are kept to the agreed values during the simulation. 
Proposal 10: MMSE-IRC gain over MMSE is measured in terms of SNR gain at 70% of maximum throughput.
2.2
Summary of proposed assumptions for phase I performance gain evaluation
Based on the discussion and proposals in section 2.1, Table 1 summarizes the assumptions for phase I link performance gain evaluation.

Table 1.
Proposed assumptions for phase I link performance gain evaluation
	Parameters
	Values

	Channel bandwidth
	10 MHz

	PRB allocation
	Full PRB allocation, i.e., 50 PRB

	Antenna configuration for target and interference cells
	Three cases: 1x2, 1x4, 1x8 

	Propagation condition for target and interference cells
	· Three cases: EPA5 low, EVA5 low, EVA70 low
· Use different channel seed for between cells

	Number of explicitly modeled interferers
	2

	MCS of the target PUSCH
	Three cases: MCS 5, 6, 7

	Interference PUSCH modulation
	Randomly modulated 16QAM symbols

	Network synchronization
	All cells are synchronous

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1

	Channel and interference estimation at BS
	· Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information
· For MMSE-IRC receiver, DMRS based covariance matrix estimation is assumed, and interference covariance matrix estimation should be conducted per PRB and per TTI

	Cyclic prefix
	Normal

	Simulation output
	Throughput vs. SNR curves for MMSE-IRC and MMSE, and DIP(s) are kept to the agreed values during the simulation. 

	Performance measure point
	MMSE-IRC gain over MMSE is measured in terms of SNR gain at 70% of maximum throughput.

	Simulation length
	10000 sub-frames at minimum


3. Conclusions
This contribution presented our views on simulation assumptions for BS MMSE-IRC performance gain test, with the following proposals:
Proposal 1: Use fixed reference channels.
Proposal 2: For link performance evaluation in phase I, consider 10 MHz channel bandwidth only. For performance requirement definition in phase II, the channel bandwidth is FFS.
Proposal 3: Use full RB allocation as baseline.
Proposal 4: Consider 1Tx antenna at target and interference UEs, and consider 2, 4 and 8 Rx antennas at BS. 

Proposal 5: For link performance evaluation in phase I, propagation conditions include: EPA5 low, EVA5 low and EVA70 low. Further down selection on propagation condition can be made when defining the performance requirements in phase II. 

Proposal 6: For link performance evaluation in phase I, model two explicit interferers for all the considered antenna configurations. For performance requirement definition in phase II, further discuss the explicitly interferer number for each Tx/Rx antenna configuration.
Proposal 7: For link performance evaluation in phase I, use MCS 5, 6, 7 for the target PUSCH. Further down selection on MCS can be made when defining the performance requirements in phase II. 

Proposal 8: Use 16QAM modulation in the interfering PUSCH.
Proposal 9: Companies are encouraged to provide throughput vs. SNR curves for MMSE-IRC and MMSE, DIP(s) are kept to the agreed values during the simulation. 
Proposal 10: MMSE-IRC gain over MMSE is measured in terms of SNR gain at 70% of maximum throughput.
Based on these proposals, the assumptions for phase I link performance gain evaluation were summarized in Table 1.
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