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1 Introduction

The new WID for eNB 8Rx demodulation performance was approved in RAN plenary meeting #58. According to WID, we will discuss the framework for demodulation performance requirements.
2 Discussion
Table 1 list all the existing demodulation performance requirements of eNB. For eNB the demodulation performance requirements are applicable for both FDD and TDD.
	Channels
	Description
	Key test parameters

	PUSCH
	Requirements in multi-path fading propagation conditions
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4, 2x2, 2x4 low

· Propagation conditions: EPA5, EVA5, ETU70;

· CP prefix length: normal and extended (not for UL-MIMO)

	
	Requirements for UL timing adjustment (optional for scenario 2)
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low

· Propagation conditions: moving propagation;

· CP prefix length: normal;

	
	Requirements for high speed train (optional)
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x1, 1x2 low

· Propagation conditions: HST scenario 1 low and 3;

· CP prefix length: normal;

	
	Requirements for HARQ-ACK multiplexed on PUSCH
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low

· Propagation conditions: EVA5(for pico) and ETU70 (for macro);

· CP prefix length: normal;

	PUCCH
	Requirements for single user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4, 2x2, 2x4 low;

· Propagation conditions: EPA5, EVA5, EVA70, ETU300;

· CP prefix length: normal and extended (not for UL-MIMO)

	
	Requirements for single user PUCCH format 2
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 2x2 low;

· Propagation conditions: EVA5, ETU70;

· CP prefix length: normal;

	
	Requirements for multi user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low;

· Propagation conditions: ETU70;

· CP prefix length: normal;

	
	Requirements for PUCCH format 1b with channel selection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4  low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

	
	Requirements for PUCCH format 3 ACK missed detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4 low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 4AN, 16AN;

	
	Requirements for PUCCH format 3 NACK to ACK
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4 low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 16AN;

	
	Requirements for PUCCH format 2 with DTX detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 2x2 low;

· Propagation conditions: EVA5, ETU70;

· CP prefix length: normal;

	PACH
	Requirements for PRACH detection
	· Antenna: 1x2, 1x4 low;

· Propagation conditions: AWGN, ETU70;


2.1 Test cases
The first question may be whether all the requirements should be extended to 8Rx? As observed in Table-1, some tests cover all the possible antennas configurations, i.e., 1x2, 1x4, 2x2 and 2x4, while others are only based on 1x2 in order to reduce the test effort and cost. For example, eNB with 4Rx or 8Rx can fall back to 2Rx mode to be tested against the requirements for UL timing. And the test purpose of UL timing may be irrelevant for the number of receiver antennas but related to timing estimation and adjustment. Besides, some tests are optional according to TS36.141. So we propose to have the new requirements corresponding to the existing requirements with both 2Rx and 4Rx. 
· Proposal 1: Define the new performance requirements corresponding to the existing one with both 2Rx and 4Rx.
2.2 Bandwidths
Some performance requirements such as PUCCH format 3 ACK missed detection and PUCCH format 1b with channel selection have already only been based on bandwidth larger than 10MHz. But to balance the test coverage for 4Rx and 8Rx, we propose to align the bandwidths with those in the existing requirements. For example, new requirements for multi-path PUSCH should cover from 1.4MHz to 20MHz in order to provide the test cases for all the potential bands, while the new requirements for PUCCH format3 ACK missed detection may cover the bandwidths from 10MHz to 20MHz.
· Proposal 2: Align the bandwidths in new requirements with those in the existing ones correspondingly.

2.3 CP length
One option is that specify the requirements only with normal CP, because extended CP had been tested from functionality point of view. But to balance the test coverage between 4Rx and 8Rx test cases, it would be better to cover both normal CP and extended CP for 8Rx requirements.
· Proposal 3: Cover both normal CP and extended CP.
2.4 Wide area BS and local area BS
Some requirements are designed for local Area BS and Home BS, while some requirements are for Wide Area BS. It would be reasonable to specify the same application rules for 8Rx as the existing requirements.

· Proposal 4: Apply 8-Rx performance requirements for wide area BS and local area BS in the same way as in the existing specifications.
2.5 Application of CA performance requirements
It may be reasonable to extend 8Rx requirements to PUSCH CA. 
· Proposal 5: Extend 8Rx requirements for CA PUSCH tests.

3 Proposed 8Rx performance requirements
Table 2 shows the proposed test cases with some key parameters.
	Channels
	Description
	Key test parameters

	PUSCH
	Requirements in multi-path fading propagation conditions
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x8, 2x8 [low]

· Propagation conditions: EPA5, EVA5, ETU70;

· CP prefix length: normal and extended (not for UL-MIMO)

	PUCCH
	Requirements for single user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x8, 2x8 [low];

· Propagation conditions: EPA5, EVA5, EVA70, ETU300;

· CP prefix length: normal and extended (not for UL-MIMO)

	
	Requirements for PUCCH format 1b with channel selection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

	
	Requirements for PUCCH format 3 ACK missed detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 4AN, 16AN;

	
	Requirements for PUCCH format 3 NACK to ACK
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 16AN;

	PACH
	Requirements for PRACH detection
	· Antenna: 1x8 [low];

· Propagation conditions: AWGN, ETU70;


One more issue, as pointed out by the rapporteur, there might be no clear statement whether eNB should be tested against 2Rx, 4Rx and 8Rx (as new) performance requirements no matter how many receiver antenna elements are equipped in the conformance test? 
4 Conclusions
In this contribution, we discuss the test set for 8Rx performance requirements. We propose that:
· Proposal 1: Define the new performance requirements corresponding to the existing one with both 2Rx and 4Rx.
· Proposal 2: Align the bandwidths in new requirements with those in the existing ones correspondingly.

· Proposal 3: Cover both normal CP and extended CP.

· Proposal 4: Apply 8-Rx performance requirements for wide area BS and local area BS in the same way as in the existing specifications.

· Proposal 5: Extend 8Rx requirements for CA PUSCH tests.
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