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1 Introduction

During previous RAN4#57AH meeting, simulation assumptions for CA BS performance requirements were in principle agreed in [2]. This contribution implements PUCCH test cases skeleton as well as latest agreements related to the Rel‑10 PUCCH performance requirements, into the CA BS TR v1.2.0 [1]. 
2 Text Proposal to 36.808
-------------------------------------------- Text Proposal --------------------------------------------

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:  

1. 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. The following performance measures will be evaluated for PUCCH format 1b with channel selection: 

· DTX to ACK: (1%)
· ACK missed detection (ACK ( NAK, DTX): 1%, after first transmission
· [NAK to ACK]: [0,1%]  
Performance requirements for this PUCCH mode will be defined with 4AN bits of UL feedback. 
NOTE: Possible introduction of separate TDD / FDD requirements for PUCCH format 1b w channel selection depends on RAN1 decisions and possible performance differences between TDD and FDD cases. 
2. 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. The following performance measures will be evaluated for PUCCH format 3: 

· DTX to ACK (1%)
· ACK missed detection (ACK ( NAK, DTX): 1%, after first transmission
· [NAK to ACK]: [0,1%]  

Performance requirements for this PUCCH mode will be defined for the following UL feedback cases: 

· FDD: FSS

· TDD: [4], 16.
NOTE1: Introduction of FDD requirements for PUCCH format 3 was postponed as there are no FDD CA scenarios currently defined requiring utilization of PUCCH format 3.  


NAK to ACK performance measure necessity for both above listed PUCCH modes, will to be evaluated based on the initial simulation results. Newly introduces performance requirements will be captured in new sub-sections in Annex B. 
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 as follows: 
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. Where: 

· Each falsely received ACK bit is accounted as one error 
· #(ACK/NAK bits) denote the number of encoded bits per subframe
· #(PUCCH DTX) denotes the number of DTX occasions

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.

-------------------------------------------- Next modified section--------------------------------------------
B.8
Performance requirement
8.3
Performance requirements for PUCCH

8.3.1
DTX to ACK performance

The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.

The DTX to ACK probability for multi user PUCCH case denotes the probability that ACK is detected when nothing is sent on the wanted signal and the interfering signals are present.

8.3.1.1


Minimum requirement

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent, shall not exceed 1%.

8.3.2
ACK missed detection requirements for single user PUCCH format 1a

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

ACK/NAK repetitions are disabled for PUCCH transmission.
8.3.2.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.1-1.

Table 8.3.2.1-1 Minimum requirements for single user PUCCH format 1a

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	EPA 5
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

	
	
	EVA 5
	-4.5
	-5.1
	-5.1
	-5.0
	-5.1
	-5.1

	
	
	EVA 70
	-4.9
	-5.2
	-5.2
	-5.1
	-5.2
	-5.1

	
	
	ETU 300*
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	Extended
	ETU 70*
	-4.2
	-4.3
	-4.1
	-4.3
	-4.2
	-4.3

	4
	Normal
	EPA 5
	-7.9
	-8.4
	-8.7
	-8.9
	-8.9
	-9.0

	
	
	EVA 5
	-8.8
	-9.1
	-9.1
	-8.8
	-8.9
	-8.9

	
	
	EVA 70
	-8.9
	-9.0
	-9.0
	-8.8
	-9.0
	-8.8

	
	
	ETU 300*
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	Extended
	ETU 70*
	-7.9
	-8.1
	-7.9
	-8.1
	-8.0
	-8.0

	Note*: Not applicable for Local Area BS and Home BS.


8.3.3
CQI missed detection requirements for PUCCH format 2

The CQI missed detection block error probability is defined as the conditional probability of incorrectly receiving the CQI information bits or not detecting the signal at all when the CQI information is sent. The CQI information bit payload per sub-frame is equal to 4 bits. 

8.3.3.1
Minimum requirements

The CQI missed detection block error probability shall not exceed 1% at the SNR given in table 8.3.3.1-1.
Table 8.3.3.1-1 Minimum requirements for PUCCH format 2

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	ETU 70*
	-3.9
	-4.4
	-4.2
	-4.4
	-4.4
	-4.4

	Note*: Not applicable for Local Area BS and Home BS.


8.3.4
ACK missed detection requirements for multi user PUCCH format 1a 

The ACK missed detection probability is the conditional probability of not detecting an ACK on the wanted signal in the presence of the wanted signal and the interfering signals.

Test parameters for multi user PUCCH case are presented in Annex A.9.

ACK/NAK repetitions are disabled for PUCCH transmission. 

8.3.4.1

Minimum requirement

The ACK missed detection probability for multi user PUCCH case shall not exceed 1% at the SNR given in table 8.3.4.1‑1.

Table 8.3.4.1-1 Minimum requirements for multi user PUCCH case

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	ETU 70*
	-4.1
	-4.4
	-4.4
	-4.6
	-4.6
	-4.4

	Note*: Not applicable for Local Area BS and Home BS.


-------------------------------------------- New sections --------------------------------------------

8.3.5
Requirements for PUCCH format 1b with channel selection 

The performance of PUCCH format 1b with channel selection is evaluated by: 
· ACK missed detection probability
· [NAK to ACK probability]
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

[The NAK to ACK probability is the probability of detecting ACK when NAK was sent.] 
ACK/NAK repetitions are disabled for PUCCH transmission. 
4AN bits codeword is used for performance requirement derivation. 
8.3.5.1

Minimum requirement

The ACK missed detection probability for PUCCH format 1b with channel selection case shall not exceed 1% [and at the same time, NAK to ACK probability shall not exceed 0,1%] at the SNR given in table 8.3.5.1‑1.

Table 8.3.5.1-1 Minimum requirements for PUCCH format 1b with channel selection case

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


8.3.6

Requirements for PUCCH format 3
The performance of PUCCH format 3 is evaluated by: 
· ACK missed detection probability
· [NAK to ACK probability]
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

[The NAK to ACK probability is the probability of detecting ACK when NAK was sent.] 
ACK/NAK repetitions are disabled for PUCCH transmission. 
[TBD] bits codeword is used for performance requirement derivation for FDD case.

[4AN] and 16AN bits codewords are used for performance requirements derivation for TDD case.

8.3.6.1

Minimum requirement

The ACK missed detection probability for PUCCH format 3 case shall not exceed 1% [and at the same time, NAK to ACK probability shall not exceed 0,1%] at the SNR given in tables 8.3.6.1‑1 and 8.3.6.1‑2, for FDD and TDD cases, respectively.

Table 8.3.6.1-1 Minimum requirements for PUCCH format 3 case (FDD)
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


Table 8.3.6.1-2 Minimum requirements for PUCCH format 3 case (TDD)
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


-------------------------------------------- End of Text Proposal --------------------------------------------

3 References

[1] R4-110737
 CA BS TR36.808 v1.2.0
[2] R4-110563, “Simulation assumptions for CA BS demodulation requirements”, Nokia Siemens Networks, Huawei, Ericsson, ST-Ericsson














































































3GPP


