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1. Introduction

In the previous RAN4 meetings, PUCCH format 2 performance requirements with DTX detection was discussed in [1, 2, 3] while it was clarified that the current PUCCH format 2 requirement shall be tested without DTX detection [4, 5]. In order to discuss the new requirement for PUCCH format 2 with DTX detection, the following procedure was proposed in RAN4 [6] and confirmed by RAN2 [7]:

· (1) To assume the false Alarm as “1%” for PUCCH format 2 similar to PUCCH format 1 and 3 at first.

· (2) If the BLER including missed detection obtained from the simulation is similar to that of Rel-8, i.e. the requirement without DTX detection, RAN4 will specify the similar SNR requirement as the Rel-8.

· (3) If not, RAN4 will assume higher False Alarm than “1%” up to “10%” so that the BLER including missed detection is quite small and the similar SNR requirement as Rel-8 could be specified.

· (4) If more than "10%" False Alarm seems to be needed for the similar SNR requirement as Rel-8, RAN4 will discuss additional procedure and ask RAN2 again.
In this document, we propose the draft text for PUCCH format 2 performance requirements with DTX detection, and provide simulation assumption of the initial simulation campaign for the above procedure (1) and (2).
2. Draft texts for PUCCH format 2 performance requirements with DTX detection
We propose the following draft texts for PUCCH format 2 performance requirements with DTX detection based on the agreed procedure [y]. Note that the texts highlighted with yellow line will be discussed in the next section.
<Start of draft text proposal for TS36.104>

8.3.3a
CQI performance requirements for PUCCH format 2 with DTX detection
An eNB which is implemented DTX detection of PUCCH format 2 shall meet the requirement in 8.3.3a-1 instead of that in 8.3.3.1. The CQI block error probability (BLER) (including both CQI missed detection and CQI wrong detection) is defined as the conditional probability of sum of incorrectly decoding the CQI information and detecting UE transmission as DTX when the CQI information is sent. 

The CQI information bit payload per sub-frame is equal to 4 bits. 

Test parameters for PUCCH transmission on two antenna ports are presented in Annex A.10.
8.3.3.1
Minimum requirements

The CQI false alarm probability and the CQI block error probability (including both CQI missed detection and CQI wrong detection) shall not exceed [1%] and 1% respectively at the SNR given in table 8.3.3.1a-1 for 1Tx and in table 8.3.3.1a-2 for 2Tx case.

Table 8.3.3.1a-1 Minimum requirements for PUCCH format 2, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EVA 5* Low
	[-3.7]
	[-4.1]
	[-4.4]
	[-4.0]
	[-4.2]
	[-4.2]

	
	
	
	ETU 70** Low
	[-3.9]
	[-4.4]
	[-4.2]
	[-4.4]
	[-4.4]
	[-4.4]

	Note*: Not applicable for Wide Area BS.

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


Table 8.3.3.1-2 Minimum requirements for PUCCH format 2, 2Tx

	Number of TX antennas
	 Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	2
	Normal
	EVA 5 Low
	[-5.7]
	[-5.6]
	[-5.9]
	[-5.8]
	[-5.9]
	[-5.9]


<End of draft text proposal for TS36.104>
3. Discussion

3.1
Applicability of the requirement
In the previous section, we stated the following text:
(a) An eNB which is implemented DTX detection of PUCCH format 2 shall meet the requirement in 8.3.3a-1 instead of that in 8.3.3.1.
There would be the following alternative text, where an eNB may not be tested with DTX detection of CQI even if the eNB is implemented with the DTX detection:
(b) An eNB which is implemented DTX detection of PUCCH format 2 may meet the requirement in 8.3.3a-1 instead of that in 8.3.3.1.

We propose the text (a) since there would be generally less margin between the required SNR to meet the required BLER of PUCCH format 2 and received SNR from UE in the edge of service area from the link budget point of view, so it would be necessary to verify the PUCCH format 2 performance of certain eNB with DTX detection if the eNB is implemented with DTX detection.
3.2
False Alarm requirements for PUCCH format 2

In the LS from RAN2[7], the followings were stated regarding the false alarm requirement for PUCCH format 2:

· 1 % is preferable as the target value.

· 10% would be acceptable as the target value since such UE’s disconnection and CQI use in the LS can be compensated by eNB’s handling and/or the sensible UL cell planning e.g. by averaging received CQI values.

Therefore, we propose the 1% false alarm requirement with square brackets in this document. Up to 10% false alarm requirement may be considered in the procedure (3) in the section 1. 
3.3
Required SNR 

As mentioned in the procedure (2) in the section 1, the purpose of the initial simulation campaign is to discuss whether it is possible to specify the similar SNR requirement as Rel-8 for the new PUCCH format 2 requirements with DTX detection. Therefore, we propose the similar SNR requirement as Rel-8 with square brackets in this document. The required SNR may be re-considered after the procedure (3) in the section 1.
4. Simulation assumption for initial simulation campaign
We propose the following simulation assumption for initial simulation campaign for the procedure (1) and (2) in the section 1. Since the purpose of the initial simulation campaign is just to discuss whether it is possible to specify the similar SNR requirement as Rel-8 for the new PUCCH format 2 requirements with DTX detection, we propose limit channel bandwidth to 10MHz at the initial simulation campaign. 
Table1…Simulation assumption for initial simulation campaign

	Proragation conditions
	EVA5, ETU70

	Channel bandwidth
	10 MHz

	Tx/Rx diversity
	1Tx/2Rx

	Cyclic prefix
	Normal

	PUCCH format
	format 2

	Number of OFDM symbols
	14

	Number of CQI bits
	4

	Channel estimation 
	Practical

	False Alarm requirement
	1%


5. Conclusion
In this document, we discussed the draft text for PUCCH format 2 performance requirements with DTX detection and proposed texts considering the follow elements:

· Texts for applicability of the requirement:

“An eNB which is implemented DTX detection of PUCCH format 2 shall meet the requirement in 8.3.3a-1 instead of that in 8.3.3.1.”
· False alarm requirement:

The 1% false alarm requirement with square brackets. Up to 10% false alarm requirement may be considered in the procedure (3)

· Required SNR

The similar SNR requirement as Rel-8 with square blackest. The required SNR may be re-considered after the procedure (3)

We also provided simulation assumption of the initial simulation campaign, where we proposed to limit the channel bandwidth to 10MHz.
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