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1. Introduction

This contribution deals with L1/L2 control signalling transmitted in the LTE UL. We concentrate on the case when the UE has only DL ACK/NACK signals to be transmitted but not the UL data or DL CQI.
So far, some working assumptions related to the UL control signaling have been agreed. Related to the data-non-associated transmission in absence of UL data, the working assumptions is to use a reserved frequency and time resource for control signaling. Furthermore it has been agreed that

· For coverage reasons the control information spans over the whole TTI 
· Different UEs can be allocated on different frequency resources (FDM) of size 180 kHz
· Slot-based FH is used for the given resources   

· Code-domain multiple-access between UEs simultaneously transmitting control signalling (ACK/NACK and/or CQI) on the same frequency resource. 
There are three ways to arrange multiplexing between UEs simultaneously transmitting data-non-associated control signals without data [1, 2]. Sufficient number of ACK/NACK signals can be multiplexed by using the combination of two CDM schemes. This contribution evaluates the multiplexing capability by the means of link performance. 
2. Performance Evaluation
In this contribution we consider CDM multiplexing related to the ACK/NACK transmission.  In our simulations we consider the case where 18 UEs are multiplexed inside one PRB and one TTI. Slot-based frequency hopping is used.  The cyclic shifts of the both time- and frequency domain ZC sequences are used to separate the ACK/NACK signals from 18 UEs. The ACK/NACK bit is indicated by different cyclic shifts of the same ZC sequence. 
The ACK/NACK BER as function of SNR with various UE speeds is presented in Figure 2. It can be seen that CDM maintains the adequate orthogonality even at the UE speed of 360 km/h.
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 Figure 2 ACK/NACK BER as function of SNR, 18 simultaneous UEs in 180 kHz BW.
3. Summary

In this paper we have presented performance evaluation for CDM multiplexing in E-UTRAN UL control channel. The results show that with one PRB allocation ACK/NACK signals from 18 UEs can be transmitted simultaneously.  Based on the results we propose that time domain CDM using block-wise ZC sequence spreading should be included into the LTE standards.     
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