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1 Introduction

During previous RAN4 meeting, text proposals to the CA performance chapter were agreed [2], [3]. Based on them and on the latest version of the CA BS TR [1], initial simulation assumptions for PUCCH performance requirements are discussed in this contribution. 
In this contribution, we are focusing on the PUCCH format 1b with channel selection case. It is proposed to cover PUCCH format 3 in consecutive manner, after agreements being settled for PUCCH format 1b, considered as basic case for Rel-10 PUCCH.
In this contribution, PUCCH simulation assumptions from Rel-8 performance requirements [4] were taken as reference point in order define new performance requirements in consistent way. Mentioned simulation assumptions were mostly based on the PUSCH simulation assumptions [5] due to UL commonalities. 
2 PUCCH performance requirements simulation assumptions

Below, number of issues related the UL control channel transmission simulation assumptions are discussed. 
2.1 Performance measures

It is proposed to use two performance measures for Rel-10 PUCCH requirements, following same approach as defined in Rel-8:

· ACK false alarm

· ACK missed detection

Two possible definition of the ACK false alarm (i.e. DTX ( ACK) performance measure were discussed in RAN WG1 [8], as presented below:  
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It is proposed to adopt option 1 in for the Rel-10 PUCCH performance requirements, as being more precise and leading to more stringent requirement. Each falsely generated ACK bit will be accounted as one error, for DTX(ACK performance evaluation. 

For ACK missed detection (i.e. ACK ( NACK, DTX), it is also proposed to assume, that each falsely generated ACK bit will be accounted as one error, for ACK missed detection performance evaluation.

For ACK missed detection, it is proposed to fix the codeword to one value and avoid introduction of e.g. pseudo-random dynamic codeword selection for performance averaging across defined codebook. Such codeword limitation would simplify conformance testing to great extent. At the same time, it is proposed to choose the worst case scenario, which in case of PUCCH format 1b with channel selection would be 4 A/N bits case. Therefore, the most straight forward solution would be to select AAAA codeword for ACK missed detection test. 

Test pattern for ACK missed detection is to be same as defined in Rel-8 for PUCCH format 1a performance requirements: 
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2.2 Channel bandwidths

Similar to the Rel-8 specification, Rel-10 spec has to cover all channel bandwidths defined for E-UTRA, in order to allow performance verification of different Rel-10 capable BS types. Therefore, all discussed PUCCH requirements have to be defined for the following set of channel bandwidths, as defined in 36.104 [6]: 

Table 1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


2.3 Propagation conditions

The following set of propagation conditions is proposed for PUCCH format 1b with channel selection performance verification:

Table 2 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Number of AN bits
	Number of RX antennas
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	4
	2
	ETU70
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	4
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


ETU70 channel was chosen as good compromise among channels defined in [6]. As single propagation conditions selection for PUCCH format 1b with channel selection is additionally justified by wide coverage of different propagation conditions already tested in Rel-8. 

Propagation channel definitions are to be reuse from [6]. 

2.4 Antenna configurations

It is proposed to use the following antenna configurations for PUCCH tests:
UE: 1Tx

BS: 2Rx, 4Rx

It is proposed to assume in the simulation assumptions, that correlation between branches is 0. 
2.5 Cyclic prefix

Referring to the Rel-8, most of the test cases were defined for Normal CP, while Extended CP cases were treated with less importance. For PUCCH 1b with channel selection, it is proposed to stick to Normal CP cases only. Extended CP performance would be tested by Rel-8 requirements, what seems to be sufficient to cover this functionality.

2.6 Power control

Following the same approach as in Rel-8, power control is proposed to be turned off for new performance requirements in order to simplify testing. 

2.7 Channel estimation

ML channel estimator with real noise estimation is to be used. 

2.8 Timing estimation

It is assumed that timing of individual paths is known at the receiver. Sampling window is aligned to the DFTS-OFDM symbol of first path [5] in order to maximize received power in the sampled window. 
2.9 Requirements applicability

It shall be noted, that testing aspects are expected to limit number of conformance tests to the required minimum in order to limit testing burden. This means, that the following will be applicable, as defined in Rel-8 [7]:

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.”

Moreover, performance applicability limitation based on the BS class has to be followed, following currently defined approach. EPA and EVA cases with Doppler frequency up to 70Hz would be the only applicable for Local Area BS and Home BS. 

3 Summary

In table 3 below, proposed simulation assumptions for PUCCH format 1b with channel selection, were collected. 

Table 3 Summary of simulation assumptions for PUCCH format 1b with channel selection performance requirements
	Parameter
	Value 

	Carrier frequency 
	2.0 GHz, single CC

	Channel bandwidth 
	1.4MHz – 20MHz

	Signal bandwidth 
	180 kHz 

	Number of PRBs for PUCCH 
	1 
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	2 

	Channel estimation 
	practical, real noise estimation

	Channel model 
	ETU70 

	Noise model 
	AWGN

	Timing estimation
	Perfect

	RX antenna correlation 
	uncorrelated 

no power imbalance between branches

	Antenna setup 
	1Tx

2Rx, 4Rx

	Cyclic Prefix
	Normal CP 

	RX false alarm detection threshold 
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Note1: One error for each falsely generated ACK bit

Note2: Codebook limitation applied for false alarm detection.

	Multiplexing
	1UE, single user case

	Power control 
	Off

	Frequency hopping 
	at slot boundary 

	Requirements applicability
	LA BS, Home BS: EPA and EVA only, Fd ≤ 70Hz

	Codeword selection
	4 A/N bits; AAAA

	ACK repetitions
	Disabled

	ACK missed detection threshold
	1%, after first transmission

	PUCCH test pattern
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ACK codeword as defined in codeword selection.

ACK periodicity: 

	Testing configuration
	False alarm and missed detection measures are running simultaneously.

· False Alarm counted during DTX periods

· ACK Missed detection counted during ACK periods
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Appendix: CA BS TR: extract 

 [CA BS TR: PUCCH performance]
8.3
Performance requirements for PUCCH
PUCCH transmission of A/N and periodic CSI reporting supporting up to 5 DL CCs will be possible only within single, UE-specific UL component carrier.

Two PUCCH transmit schemes were introduced for CA purposes:  

· PUCCH format 1b with channel selection: supporting up to 4 A/N bits
Performance requirements for PUCCH Format 1b with channel selection will be defined for Rel-10. DTX to ACK and ACK missed detection performance measures shall be evaluated. 
· PUCCH format 3 (DFT-S-OFDM): supporting full range of A/N bits
Performance requirements for PUCCH format 3 will be defined for Rel-10. Moreover, it shall be evaluated, whether it is sufficient to introduce one generic PUCCH format 3 performance requirement for E-UTRA FDD and TDD.
Simultaneous PUCCH and PUSCH transmission from single UE was introduced by CA, but its consideration was postponed. Therefore, performance requirements for simultaneous PUCCH and PUSCH are [FFS]. 
  8.3.1
DTX to ACK performance

The definition of DTX to ACK probability for multiple A/N bits for CA purposes is [FFS]. For BS not supporting CA, current DTX to ACK definition is to be reused. 
  8.3.2
ACK missed detection requirements for single user PUCCH format 1a
No changes are foreseen for this clause.

8.3.3
CQI missed detection requirements for PUCCH format 2
No changes are foreseen for this clause.

8.3.4
ACK missed detection requirements for multi user PUCCH format 1a 
No changes are foreseen for this clause.

[End of CA BS TR: PUCCH performance]
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