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1. Introduction

PUSCH ACK/NAK performance requirement was proposed to be introduced in the E-UTRA specification. In order to proceed with this topic, first PUSCH details needs to be agreed in RAN1. 

During the last RAN1 meeting number of PUSCH related details were agreed [1], e.g.: 
· MCS and TBS Tables for PUSCH
· Simplex coding for ACK/NACK bits in PUSCH
· Encoding for rank indicator (RI) on PUSCH
· Multiplexing of Rank and CQI/PMI in PUSCH Channel
· The use of CRC for control information on PUSCH
· Correction to Limitation of Constellation Size of ACK Transmission in PUSCH
· Correction of the predefined hopping pattern for PUSCH
· ACK insertion into PUSCH
Nevertheless, there are still some PUSCH related open issues not closed, like: 
· ACK/NAK DTX Detection in PUSCH
· Number of symbols reserved for ACK/NAK (offset_dB)
Despite of the fact that RAN1 has not yet finalized all PUSCH relevant details we would like to propose PUSCH ACK/NAK initial simulation assumptions, as this performance requirement was decided to be included in Rel-8 specification. 

In this contribution, we are proposing PUSCH ACK/NAK simulation assumptions. 
2. Proposal

In the table below, we are proposing PUSCH ACK/NAK simulation assumptions for further discussion. 
	Propagation conditions
	ETU70

	Channel bandwidths
	All

	Data modulation and coding rate
	16QAM ¾

	ACK/NAK bits coding on PUSCH
	According to RAN1 status [1]:

o         ACK/NACK mapping consecutive to RS, CQI time-first mapping 

          ACK/NACK resources punctured into data starting from the bottom of the figure below

          Max number of resources for ACK/NACK: 4 SC-FDMA symbols

          CQI resources placed at the beginning of the data resources
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We propose to set the test according to the picture above, but without CQI and RI  - (only data, reference symbols and ACK/NAK’s are transmitted).  

	Performance requirements
	Same performance requirements as for PUCCH ACK/NAK:

          DTX ( ACK: 1%

          ACK ( ~ACK (DTX or NAK) : 1%

	Rx diversity
	2Rx

	Cyclic prefix
	Normal and Extended

	PRB allocation
	· Full (considering resources for PUCCH)

· Single PRB

	ACK/NAK resources allocation (number of ACK/NAK symbols per subframe)
	2 and 4

	ACK/NAK constellations
	1bit ACK/NAK (BPSK)

	ACK/NAK coding
	PUSCH MCS dependent ACK/NAK coding (16QAM3/4) [2]

	DTX indicator
	Explicit DTX indicator included in UL grants is assumed (open issue in RAN1) – no need for further requirement for DTX-to-ACK on PUSCH.


3. Conclusion

This document presents initial proposals for PUSCH ACK/NAK simulation assumptions. Further discussion on this issue is foreseen.  
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