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1. Introduction

For the Rx antenna number, in the last meeting, it was agreed to cover 2, 4 and 8Rx, and prioritize 2 and 4 Rx for BS IC receiver [1]. This contribution further discusses the need of 8Rx IC tests.
2. Discussion
Firstly, 2, 4 and 8 Rx antennas are possible to be deployed at BS side and are already covered in the existing PUSCH performance requirements.
Meanwhile, the number of co-scheduled intra-cell UEs is an essential parameter for 8Rx IC test. As known, when the number of co-scheduled UEs (i.e., number of data streams) is obviously smaller than the number of Rx antennas, the data of co-scheduled UEs can be separated by multiple Rx antennas in spatial domain, and the gain of IC receiver over the baseline MMSE receiver may be limited to some extent.
Our previous paper in [2] proposed to set the number of co-scheduled UEs to be identical to the number of Rx antennas. In that case, the total number of channel faders for 8Rx IC test would be as big as 8
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(8 intra-cell UEs + 1/2 inter-cell interferers) = 72/80, which is challenging for the test implementation.
Then we consider to model 4 intra-cell UEs for 8Rx, and the total number of channel faders can be reduced to be 8
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(4 intra-cell UEs + 1/2 inter-cell interferers) = 40/48.

In the following, link simulations are carried out to compare the performance of IC reference receiver and baseline receiver for 8Rx with 4 intra-cell UEs. The link simulation parameters are listed in Table 1. 
Table 1. Link simulation parameters
	Parameters
	Values

	Cyclic prefix
	Normal

	HARQ RV sequence
	0, 2, 3, 1

	Maximal number of HARQ transmissions 
(including 1st Tx and re-Tx)
	4

	Channel bandwidth
	10 MHz, 50 PRBs

	Antenna number
	1Tx 8 Rx

	Number of co-scheduled intra-cell UEs
	4 UEs

	MCS of the intra-cell UEs
	MCS10 (QPSK 0.61)

	Propagation condition
	(EPA5 low, ETU5 low)

	Frequency hopping, TTI bundling
	Disabled

	Inter-cell interference level
	High interference level in HetNet: 

· 1 interferer, DIP1 = -0.43 dB
· 2 interferers, (DIP1, DIP2) = (-0.43, -13.78) dB

	Modulation of inter-cell interferers
	16QAM

	Timing delay and frequency offset
	No
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(a) 1 inter-cell interferer                         (b) 2 inter-cell interferers
Figure 1. Link simulation results for 8Rx BS with 4 intra-cell UEs
Table 2. SINR working point (dB) at 85% maximum throughput
	
	Baseline receiver
	IC reference receiver
	Gain of IC

	1 inter-cell interferer
	-10.36
	-10.98
	0.62

	2 inter-cell interferers
	-11.34
	-12.43
	1.09


From the simulation results, we can observe that:

Observation 1: For 8Rx BS, if the number of intra-cell UEs is reduced from 8 to 4,
· The gain of IC reference receiver over the baseline receiver is 0.62 dB and 1.09 dB for 1 and 2 inter-cell interferers respectively.
· The total number of channel faders is 40 and 48 for 1 and 2 inter-cell interferers respectively.
It is seen that when the number of intra-cell UEs is reduced from 8 to 4, the IC gain becomes limited and the total number of channel faders is still large. So we shall reconsider the need of 8Rx IC tests.
When looking at the BS demodulation requirements in TS 36.104, for some test cases (such as UL timing adjustment, HARQ-ACK multiplexed on PUSCH, PUSCH under high speed train conditions), only the basic requirements with 2Rx antennas are defined. Following this logic, as a compromised approach, the 8Rx BS capable of IC receiver can be tested based on the performance requirements for 4Rx antennas, and 8Rx IC performance is not evaluated in the SI.
Proposal 1: Not evaluate 8Rx IC performance in the SI.

3. Conclusion
This contribution discussed the need of introducing 8Rx IC tests, with the following observation and proposal:
Observation 1: For 8Rx BS, if the number of intra-cell UEs is reduced from 8 to 4,

· The gain of IC reference receiver over the baseline receiver is 0.62 dB and 1.09 dB for 1 and 2 inter-cell interferers respectively.

· The total number of channel faders is 40 and 48 for 1 and 2 inter-cell interferers respectively.
Proposal 1: Not evaluate 8Rx IC performance in the SI.

4. Reference
[1] R4-1610661, WF on link-level simulation assumptions for BS IC, China Telecom, Huawei, ZTE, Nokia, RAN4 #81, Nov 2016.
[2] R4-1609052, Intra-cell interference model for BS IC receiver, China Telecom, RAN4 #81, Nov 2016.
1

_1535799280.unknown

