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1
Introduction

A new WI for “Performance Requirements of 8 Rx Antennas for LTE UL” was approved in RAN#58 [1]. The target of the WI is to fulfill the following objectives:

· Specify the channel model for UL 8 Rx antennas
· Specify the demodulation performance requirements of 8 Rx antennas for UL channels
· Identify the performance requirements set to be specified, e.g., set of UL physical channels, Tx antenna numbers, propagation conditions, etc.
· Specify the conformance tests of 8 Rx antennas for UL channels
In this paper, we present our proposals on the minimum performance requirements for UL 8 Rx antennas.

2
BS performance requirements with 8Rx antennas
BS demodulation performance requirements, as defined TS 36.104, contain the requirements for PUSCH, PUCCH and PRACH for up to 4Rx antennas. Performance requirements for 4Rx antennas have fewer scenarios for 2Rx antennas. It is rightly so since for some scenarios it is good enough to define the performance requirements for 2Rx instead of both 2Rx antennas and 4Rx antennas. Follow the same logic, it is reasonable only to consider the scenarios where performance requirements for 4Rx are already defined as potential scenarios where performance requirements for 8Rx will be needed, instead of consider all scenarios where only performance requirements for 2Rx antennas are defined.

Proposal 1: The potential scenarios for defining BS performance requirements for 8Rx antennas should be based on the scenarios where BS performance requirements to 4Rx antennas are defined unless there are compelling reasons that BS performance requirements for 8Rx antennas are needed.
In the following, we will limit our scope to the scenarios where BS performance requirements are defined for 4Rx antennas. 

2.1 PUSCH performance requirements
A PUSCH performance requirement is determined by a minimum required throughput for a given SNR. Currently, minimum PUSCH performance requirements for 4Rx antennas are defined for the scenarios shown in the following table:
Table 2.1-1 Scenarios for PUSCH performance requirements
	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions

and correlation

matrix
	Fraction of

maximum

throughput
	Bandwidth (MHz)

	1 
	Most Normal CP

One case with Extended CP
	EPA 5Hz Low, EVA 70Hz

Low, ETU 70Hz low, ETU 300Hz

Low
	30% and 70%
	1.4, 3, 5, 10, 15, 20

	2
	Normal CP only
	EPA 5Hz Low
	70%
	1.4, 3, 5, 10, 15, 20


In TS 36.104. the PUSCH performance requirements for 4Rx antennas are defined with the same scenarios as the PUSCH performance requirements for 2Rx antennas, i.e., defined under the same configurations (CP, propagation conditions, FRC, Fraction of maximum throughput, as well as bandwidth. etc). Thus, it is reasonable to define the PUSCH performance requirements for 8Rx antennas with the same set of scenarios as for 4Rx antennas.
Proposal 2: Define the PUSCH performance requirements for 8Rx antennas under the same scenarios as the PUSCH performance requirements defined for 4Rx antennas. 
2.2 PUCCH performance requirements
Currently, the minimum PUSCH performance requirements for 4Rx antennas are defined with the following scenarios.
Table 2.2-1 ACK missed detection requirements for single user PUCCH format 1a
	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions

and correlation

matrix
	Bandwidth (MHz)

	1 
	Most Normal CP

One case with Extended CP
	EPA 5Hz Low, EVA 5Hz

Low, EVA 70Hz low, ETU 300Hz

Low
	1.4, 3, 5, 10, 15, 20

	2
	Normal CP only
	EPA 5Hz Low, EVA 70 Low
	1.4, 3, 5, 10, 15, 20


Table 2.2-2 ACK missed detection requirements for PUCCH format 1b with

Channel Selection

	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions
	Bandwidth (MHz)

	1 
	Normal CP
	EPA 5Hz, EVA 70Hz
	10, 15, 20


Table 2.2-3 ACK missed detection requirements for PUCCH format 3 (4/16AN bits)
	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions
	Bandwidth (MHz)

	1 
	Normal CP
	EPA 5Hz, EVA 70Hz
	10, 15, 20


Table 2.2-4 NAK to ACK requirements for PUCCH format 3 (16AN bits)

	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions
	Bandwidth (MHz)

	1 
	Normal CP
	EPA 5Hz, EVA 70Hz
	10, 15, 20


Proposal 3: Define the PUCCH performance requirements for 8Rx antennas under the same scenarios as the PUCCH performance requirements defined for 4Rx antennas with up to 2Tx antennas.
2.3 PRACH performance requirements
Currently, the minimum PRACH performance requirements for 4Rx antennas are defined with the following scenarios.
Table 2.3-1 PRACH missed detection requirements for Normal Mode 
	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions
	Frequency offset (Hz)

	1 
	Normal CP
	AWGN, ETU 70Hz Low
	0, 270


Table 2.3-2 PRACH missed detection requirements for High speed Mode 
	Number of TX

antennas
	Cyclic prefix
	Propagation

conditions
	Frequency offset (Hz)

	1 
	Normal CP
	AWGN, ETU 70Hz Low
	0, 270, 625, 1340


Proposal 4: Limit the PRACH performance requirements for 8Rx antennas under the same scenarios as the PRACH performance requirements defined for 4Rx antennas with 1Tx antenna only.

3
Conclusion
In this contribution, we discussed the potential scenarios for defining the performance requirements of PUSCH, PUCCH and PRACH for 8Rx antennas with the following proposals:
Proposal 1: The potential scenarios for defining BS performance requirements for 8Rx antennas should be based on the scenarios where BS performance requirements to 4Rx antennas are defined unless there are compelling reasons that BS performance requirements for 8Rx antennas are needed.
Proposal 2: Define the PUSCH performance requirements for 8Rx antennas under the same scenarios as the PUSCH performance requirements defined for 4Rx antennas.

Proposal 3: Define the PUCCH performance requirements for 8Rx antennas under the same scenarios as the PUCCH performance requirements defined for 4Rx antennas with up to 2Tx antennas.

Proposal 4: Limit the PRACH performance requirements for 8Rx antennas under the same scenarios as the PRACH performance requirements defined for 4Rx antennas with 1Tx antenna only.
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