3GPP TSG-RAN WG4#89 Meeting	R4-1814671
Spokane, U.S.A., 12 – 16 November 2018
Agenda item:	6.12.2.3
Title: 	Simulation results and discussion for 8Rx SDR tests
Source: 	Intel Corporation
Document for:	Discussion
Introduction
In RAN Plenary Meeting #78, the Rel.15 WI “UE requirements for LTE DL 8Rx antenna ports” has been approved and its WID is included in [1]. In the scope of the WID [1], there is part related to RAN4 UE demodulation/CSI performance tests as shown below:

· For UE demodulation/CSI requirements
· Define channel model for downlink 8Rx antennas
· Specify the antenna configuration and MIMO channel correlation matrices for 8Rx antennas;
· Specify the static channel model;
· Define test cases for the rank lower than or equal to 4.
· Adopt the test cases studied in SI to define requirements.
· Define test cases for the rank higher than 4 in fading channel.
· Base on combinations of rank and MCS that can achieve the maximum configured throughput.
· Define SDR test for 8Rx in WI.
· Define CSI test for 8Rx.
· No PDCCH/PCFICH demodulation requirement is expected for 8Rx.
· Considering the test coverage of 8Rx, test applicability rule is needed to define
· Define applicability rule of existing performance requirements for 8Rx capable UEs.
In RAN4#86bis Meeting, a WF [2] was agreed on the SDR tests for 8Rx UE as follows:
· FFS: rank 2/4 SDR tests
· Option 1: reuse legacy tests by applicability rule
· Option 2: define new test cases

In RAN4#88 Meeting, a WF [3] was agreed on the SDR tests for 8Rx UE as follows:
· 64QAM
· Rank: 8
· Tx EVM: 6%
· Choose MCS from range [20-27]
· 256QAM
· Rank: 
· Option 1:  Rank 6 if rank 8 is not feasible considering the working point of 27dB for 256QAM
· Option 2: Rank 8
· Tx EVM: 3%
· Option 1: Choose MCS from range MCS [20-22]
· Other options are not precluded
· Rank 2/4 SDR tests
· FFS applicability rule

In this contribution, we first provide simulation results and proposals for 64QAM SDR test cases, and then provide our views on 256QAM SDR tests and rank 2/4/8 with CA tests.
Discussion
Simulation results and proposals for 64QAM SDR test cases
For SDR test cases, the 8×8 static channel is given in [4] as
[image: ]
Figure 1 illustrates the simulation results for the 64QAM with rank=8 and MCS 22/23/24/25/26/27, and the key simulation parameters are listed in Table 1.
[image: ]
Figure 1 SDR simulation results for 64QAM, rank=8, MCS=22/23/24/25/26/27
Table 1: Simulation parameters for SDR simulation results in Figure 1
	Parameter
	Value

	Bandwidth (MHz)
	10

	Transmission mode
	9

	Maximum number of HARQ transmission
	4

	MCS Table
	64QAM

	Number of OFDM symbols for PDCCH
	1

	Propagation condition
	Static propagation

	Antenna configuration
	8×8

	MIMO layers
	8

	Cell-specific reference signals
	Antenna ports 0, 1

	CSI reference signals
	Antenna ports 15, ….., 22















Observation 1: For MCS=22/23/24/25/26/27 with 64QAM and rank=8, the maximum MCS level that can achieve the maximum configured throughput is MCS=27 at SNR about 26dB. 
Proposal 1: For 64QAM with rank=8 and 10MHz bandwidth, select MCS=27 for the SDR tests.
Proposal 2: The SDR test for 64QAM with rank=8 and MCS=27 also applies to bandwidth of 5/15/20MHz.
Views on SDR tests for 256QAM
Due to the sensitivity to the antenna correlation, an 8Rx UE has to guarantee almost zero antenna correlation in order to achieve satisfactory performance by using 8Rx for ranks higher than 4, which in some cases would be a rather artificial antenna correlation assumption. Moreover, as shown in the 8Rx study item report [4] (which is also shown in Figure 2 below), it is observed that an 8Rx UE with 256QAM, MCS=20, rank=8 and EVM3 cannot achieve the maximum configured throughput in EPA5Hz fading channel conditions, even though the antenna correlation is zero.

[image: ]
Figure 2 Simulation results for rank=8 with 256QAM
Based on this observation, for SDR tests, we propose that:
Proposal 3: No SDR test for 8Rx UE with 256QAM and rank=8.
Views on SDR tests with rank=2/4 and CA cases
In our view, for SDR tests, an 8Rx capable UE needs to be tested on any 8-layer SDR test specified in the 8Rx WI, as well as the SDR test for 2 and/or 4 MIMO layers per-CC as specified in TS36.101, Table 8.7.9-2 (which is also listed below). The general principle for the CA configuration, bandwidth combination and MIMO layer on each CC can be determined by following similar procedure for 4Rx capable UEs. 

Table 8.7.9-2: Per-CC FRC for SDR test (FDD 64QAM)
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.31-6 FDD

	
	10
	R.31-3A FDD 

	
	15
	R.31-5 FDD

	
	20
	R.31-4 FDD

	4 layer
	5
	R.31-10 FDD

	
	10
	R.31-7 FDD

	
	15
	R.31-8 FDD

	
	20
	R.31-9 FDD



Proposal 4: For 8Rx capable UEs, consider SDR tests with rank=2/4/8 and apply similar test procedure of 4Rx capable UEs for the CA configuration, bandwidth combination and MIMO layer on each CC.
Conclusion
In this contribution, we first provide simulation results and proposals for 64QAM SDR test cases, and then provide our views on 256QAM SDR tests and rank 2/4/8 with CA tests.
Observation 1: For MCS=22/23/24/25/26/27 with 64QAM and rank=8, the maximum MCS level that can achieve the maximum configured throughput is MCS=27 at SNR about 26dB. 
Proposal 1: For 64QAM with rank=8 and 10MHz bandwidth, select MCS=27 for the SDR tests.
Proposal 2: The SDR test for 64QAM with rank=8 and MCS=27 also applies to bandwidth of 5/15/20MHz.
Proposal 3: No SDR test for 8Rx UE with 256QAM and rank=8.
[bookmark: _GoBack]Proposal 4: For 8Rx capable UEs, consider SDR tests with rank=2/4/8 and apply similar test procedure of 4Rx capable UEs for the CA configuration, bandwidth combination and MIMO layer on each CC.
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