3GPP TSG-RAN WG4 Meeting #80bis
R4-167617
Ljubljana, Slovenia, 10 - 14 Oct 2016
Title: 
Discussion on CA/DC tests from 2Rx to 4Rx
Source: 
Huawei, HiSilicon
Agenda item:
8.30.3.1
Document for:
Discussion
1   Introduction
According to the time budget for RAN#72, the performance part for WI: Support for V2V services based on LTE sidelink will start from this RAN4 meeting.
In this contribution, we will first present the enhancement for this new feature and then discuss on demodulation performance requirements for V2V.
2   Discussion

In current Spec, there are some 2Rx test cases, the following are included:
· Single-antenna port performance
· Transmit diversity performance
· Open-loop spatial multiplexing performance
· Closed-loop spatial multiplexing performance
· Carrier aggregation with power imbalance
· Intra-band non-contiguous carrier aggregation with timing offset
For these tests, some have the corresponding 2Rx CA tests, i.e. single-antenna port performance, open-loop spatial multiplexing performance, closed-loop spatial multiplexing performance, carrier aggregation with power imbalance and intra-band non-contiguous carrier aggregation with timing offset. Some tests have no CA tests, i.e. transmit diversity performance.
So the 2Rx test can be divided into two groups:

· 2Rx tests without corresponding CA tests

· 2Rx tests with corresponding CA tests

If the existing 2Rx tests have no CA tests, it is not necessary to define 4Rx CA tests. So we will focus on the 2Rx tests with corresponding CA tests. 
For 2Rx tests with corresponding CA tests, they also can be divided into two groups:
· with corresponding 4Rx single carrier tests
· without corresponding 4Rx single carrier tests
For 2Rx tests without corresponding 4Rx single carrier tests, it is not necessary to define 4Rx CA tests. So at last, we need only focus on 2Rx tests with corresponding CA tests and 4Rx single carrier test, i.e. open-loop spatial multiplexing performance, closed-loop spatial multiplexing performance.
We will discuss the two performance tests respectively.

2.1   Open-loop spatial multiplexing performance
For open-loop spatial multiplexing performance, the requirements are specified in Table 8.10.1.1.1-2 of [1], with the addition of the parameters in Table 8.10.1.1.1-1 and the downlink physical channel setup according to Annex C.3.2. 
The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.

Table 8.10.1.1.1-1 of [1]: Test Parameters for Transmit diversity Performance (FRC) with 4 RX Antenna Ports

	Parameter
	Unit
	Test 1

	Downlink power allocation
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Table 8.10.1.1.1-2 of [1]: Minimum performance Transmit Diversity (FRC) with 4 RX Antenna Ports

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	a) 
	b) 
	c) 
	d) 
	e) 
	f) 
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	g) 

	1
	10 MHz

16QAM 1/2
	R.11 FDD
	OP.1 FDD
	EVA5
	2x4 Medium correlation A, ULA
	70
	3.9
	≥2


If we want to define the 4Rx CA tests for open-loop spatial multiplexing performance, all of the bandwidth should be defined not only the 10MHz bandwidth.
2.2   Closed-loop spatial multiplexing performance
For closed-loop spatial multiplexing performance, the requirements are specified in Table 8.10.1.1.4-2 of [1], with the addition of the parameters in Table 8.10.1.1.4-1 and the downlink physical channel setup according to Annex C.3.2.
Table 8.10.1.1.4-1 of [1]: Test Parameters for Dual-Layer Spatial Multiplexing (FRC) with 4 RX Antenna Ports

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode 
	
	4

	2. Note 1:
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3. Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Table 8.10.1.1.4-2 of [1]: Minimum performance Dual-Layer Spatial Multiplexing (FRC) with 4 RX Antenna Ports

	Test num.
	Bandwidth and MCS
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	DL UE category

	h) 
	i) 
	j) 
	k) 
	l) 
	m) 
	Fraction of maximum throughput (%)
	SNR (dB)
	
	n) 

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	10.1
	≥2
	≥6

	2
	10 MHz 256 QAM
	R.72 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.0
	11-12
	≥11


Similarly, if we want to define the 4Rx CA tests for close-loop spatial multiplexing performance, all of the bandwidth should be defined not only the 10MHz bandwidth.
3   Selection of 4Rx CA tests
From the above analyzes, two 4Rx CA tests can be defined, i.e. open-loop spatial multiplexing performance test and open-loop spatial multiplexing performance test. But we should consider the whole 4Rx CA tests to avoid unnecessary test cases. So these two tests are the candidate options.  In the future, we can have more discussion on whether the corresponding CA tests are needed 
Proposal 1: Consider define 4Rx CA tests for open-loop spatial multiplexing performance and closed-loop spatial multiplexing performance.
Proposal 2: Further discuss whether both of the tests are need or not.

4   Conclusion
In this contribution, we analyze the 2Rx CA tests and 4Rx single carrier tests in current Spec, and propose that:
Proposal 1: Consider define 4Rx CA tests for open-loop spatial multiplexing performance and closed-loop spatial multiplexing performance.

Proposal 2: Further discuss whether both of the tests are need or not.
5   Reference

[1] 3GPP TS 36.101 V13.5.0















































































































































































































































































































