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1. Introduction
Between RAN1#49 and RAN1#49bis, an e-mail discussion on uplink control signaling took place with more than 10 e-mails on the topic being sent to the reflector.

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

· Which CAZAC-based structure to use? The main alternative seems to be "structure A" (illustrated below) but there was one proposal in Tdoc 2399 on a modification to this structure

· Details of the CAZAC-based structure? The number and placement of the reference symbols, as well as the CAZAC sequences to use are open. Two blocks of reference symbols per slot seem to be a common assumption (for frame structure type 1).

· Transmission of scheduling request? The agreement from RAN1#47bis in Sorrento states "Non contention based scheduling request mechanism for synchronized users" but the structure to use is open.

· ACK/NAK for TDD? In case of TDD, uplink ACK/NAKs can obviously only be transmitted in uplink subframes. Hence, there is a need to be able to transmit multiple ACK/NAKs in a single subframe as discussed during the TDD ad hoc in Beijing. Which structure should be used for this case?
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Figure 1: The baseline structure for transmission of CQI as agreed at RAN1#49.
2. Discussion

2.1. Choice of CAZAC structure

All companies stating a view preferred “structure A” as illustrated in Figure 1.

2.2. Placement of reference symbols

The views on the number and placement of RS for PUCCH are summarized below.

	Company
	Number/placement of RS
	Misc

	Alcatel-Lucent
	2 RS, location as in Figure 1
	

	Ericsson
	2 RS, location as in Figure 1
	

	LG Electronics
	2 RS, location FFS
	Need to consider multiplexing with sounding RS

	Motorola
	1 RS 
	Modified channel estimation technique used

	Nokia
	3 RS 
	Same RS structure as ACK/NAK preferred to maximize multiple access flexibility

	Nortel
	2 RS, location as in Figure 1
	

	Samsung
	2 RS, location as in Figure 1
	

	Texas Instruments
	2 RS, location as in Figure 1
	Important to maximize the root sequence set

	Toshiba
	2 RS, location as in Figure 1
	


2.3. Transmission of scheduling request (in absence of uplink data)
The views on the scheduling request (SR) mechanism are summarized below.

	Company
	Scheduling request transmission

	Alcatel-Lucent
	ACK/NAK structure with on-off keying for SR

	Ericsson
	CQI and SR separated

	Huawei
	CQI and SR separated, ACK/NAK structure with on-off keying for SR

	LG Electronics
	Reuse CQI mechanism

	Motorola
	With CQI or using dynamic method (contention-free sequence, resource request sent in second step) 

	Nokia
	CQI and SR separated

	Samsung
	CQI and SR separated, ACK/NAK structure with on-off keying for SR

	Texas Instruments
	CQI and SR separated. Preamble-based SR.


2.4. ACK/NAK for TDD

Most companies did not state a view. Some discussions on the different possibilities to transmit multiple ACK/NAKs in conjunction with TDD took place without reaching a conclusion.
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