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1. Introduction

This document is a summary of the e-mail discussions on control signaling, taking place on the RAN1 e-mail reflector between September 27, 2006, and October 6, 2006. A total of 28 e-mails on the topic were exchanged.

The discussion focused only on uplink control signaling and two main questions were mentioned in the kick-off e-mail:

· Is there a need for data-associated control signaling or can the system be designed to operate without any data-associated control signaling?

· How to transmit the control (non-data-associated) control signaling? 

Most of the discussions were related to the second question, i.e., how to transmit the non-data-associated control signaling.

2. Data-associated control signaling

There were very limited discussions on the need for data-associated control signaling. The focus was on the need for uplink transport format indication and new data indicator. Table 1 summarizes the views expressed.

	Company
	Need for transport format indicator
	Need for new data indicator

	Ericsson
	No.
UE obeys scheduling grant.
	

	Samsung
	Yes.
Some UE freedom in TF selection. 2 bits.
	2 bit RSN

	Qualcomm
	No.
UE obeys scheduling grant.
	


Table 1: Views expressed on data-associated control signaling.

3. Transmission of non-data-associated control signaling

Non-data-associated control signaling consists of (at least) ACK/NAK related to downlink transmissions and CQI feedback. During the discussion, two cases were identified: 

· simultaneous transmission of control signaling and data in the uplink, and

· transmission of control signaling only.

Two structures for transmission of non-data-associated control signaling were discussed: reserved frequency region and multiplexing of data and control prior to the DFT precoder (“TDM”). The two structures are schematically illustrated in Figure 1.

For transmission of control signaling only, there was a general agreement on using a reserved frequency resource.

For simultaneous transmission of control signaling and data, different views were expressed: either to use the same structure as for the stand-alone control signaling or to multiplex data and control prior to the DFT. The views are summarized in Table 2.
Preserving the single-carrier properties to get good coverage were the main arguments in favor of multiplexing data and control prior to the DFT in case of simultaneous data and control transmission. Concerns on error cases with multiple structures and a more flexible power allocation were the main arguments from the proponent of a single FDM structure. No agreements on these issues were reached on the a-mail reflector.
In case of multiplexing of data and control prior to the DFT, the control signaling may span multiple long blocks. The details, e.g., the duration of the control signaling in this case, was not discussed to a great extent.
Separation of non-data-associated control signaling from multiple UEs (“multiple access”), i.e., how to separate simultaneously transmitted control signaling from different UEs, was discussed. Two proposals were made: either separation in the code domain by assigning different code sequences to the different UEs, or separation in the frequency domain by assigning different frequencies to different UEs. The views are summarized in Table 2.
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Figure 1: Schematic illustration of schemes under consideration for transmission non-data-associated control signaling. The figure is not to scale and different amounts of control signaling could be envisioned.
	Company
	Transmission in absence of data
	Transmission in presence of data
	Multiple access between UEs

	Ericsson
	Reserved frequency
	Control/data mux prior DFT
	Code domain

	Mitsubishi
	Reserved frequency
	Control/data mux prior DFT
	

	Motorola
	Reserved frequency
	Control/data mux prior DFT
	

	Nortel
	Reserved frequency
	Separated channel (reserved frequency or time)
	Frequency domain

	Nokia
	Reserved frequency
	Control/data mux prior DFT
	Code domain

	NTT DoCoMo
	Reserved frequency
	Control/data mux prior DFT
	Code domain

	Qualcomm
	Reserved frequency
	Control/data mux prior DFT
	Frequency domain

	Samsung
	Reserved frequency
	Reserved frequency
	Frequency domain

	Texas Instruments
	Reserved frequency
	Control/data mux prior DFT
	Code domain


Table 2: Views expressed on non-data-associated control signaling.
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