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1. Introduction
Between RAN1#48bis and RAN1#49, an e-mail discussion on uplink control signaling took place with more than 50 e-mails on the topic being sent to the reflector.

The list of discussion topics in the kick-off e-mail included

· Multiple access for simultaneous CQI and ACK/NAK. At RAN1#48bis, we reached agreement how to transmit the ACK/NAKs in the uplink in absence of CQI. However, we have not yet concluded on how to simultaneously transmit CQI and ACK/NAK. Two proposals were discussed:

· R1-071649, where the CAZAC sequence in each block is modulated by the QPSK symbols to transmit 

· R1-071676, where the QPSK symbols to transmit are DFT-precoded and the DFT outputs are multiplied with a CAZAC sequence spanning the [6] blocks in a slot

· Any control signaling resource allocated for a certain user on the outer parts of the spectrum will be unused if the user is simultaneously transmitting data. If the CQI reports are large, this would result in some waste in situations when the UE is transmitting CQI simultaneously with data. Should we keep the size of the CQI report when transmitted on the "outer parts" to a minimum and allow a somewhat more detailed CQI report when it is transmitted on the dynamically scheduled resources to reduce this loss?

· How to associate the uplink ACK/NAK resource with the downlink scheduling decision? Two main approaches have been mentioned:

· Association with the control channel index. This approach will not work for persistently scheduled users or situations when one control channel is used to convey scheduling information to multiple UEs (e.g., the random access message).

· Association with the downlink resource blocks. This approach may result in a large waste of ACK/NAK resources and will have problems for MU-MIMO when multiple users are scheduled on the same resource.

2. Discussion

2.1. Transmission structure

To aid the discussions, illustrations of the two transmission structures considered for CQI were provided. Structure A corresponds to R1-071649 and structure B is a slight modification to R1-071676 to allow coexistence with the already agreed ACK/NAK structure. The two structures are illustrated below. The properties for the two structures, the placement of the reference symbols were discussed, and the number of CQIs vs the number of ACK/NAKs in one resource block was discussed.
The size of the CQI reports and the code rates necessary were also touched upon, however with out any final agreement. Several companies mentioned CQI reports of up to around 10 bits (possibly using multiple subframes if larger reports are needed); however, some companies also claimed the need for larger reports in a single subframe.
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Figure 1: Structure A
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Figure 2: Structure B

	Company
	Structure A or B

	Motorola
	A

	Qualcomm
	A

	Nokia, Nokia-Siemens
	B

	Samsung
	A

	Texas Instruments
	FFS

	Sharp
	FFS

	Nortel
	A


2.2. Different size of CQI reports depending on whether the UE is transmitting data or not?

Different views were expressed. Some companies preferred to keep the number of CQI information bits constant, regardless of whether the report is sent on the reserved resources or on the scheduled resource, with the arguments of simplicity and different properties of uplink and downlink data traffic. Other companies acknowledged that a larger report could be considered when transmitting on the scheduled resources.
2.3. Association of ACK/NAK resources to downlink transmission

The views of different companies are summarized below. For non-persistent scheduling, all companies stating a view proposed to link the ACK/NAK resource to the index of the control channel used for scheduling. 

	Company
	ACK/NAK association

	Qualcomm
	Control channel index (for non-persistent scheduling)

	Nokia, Nokia-Siemens
	Control channel index (for non-persistent scheduling)

	Samsung
	Control channel index (for non-persistent scheduling)

	Texas Instruments
	Control channel index (for non-persistent scheduling)
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