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1. Introduction
Between RAN1#52bis and RAN1#53, an e-mail discussion on uplink control signaling took place. The topics discussed are summarized below. 

2. Control signaling on PUSCH

From kick-off e-mail: 

We have already agreed to link the size of the control part (i.e., the code rate for the control information) to the UL-SCH MCS with the possibility for a semi-statically configured "offset" as part of the relation. However, the exact relation, needed for a future CR, is still to be determined. Views and proposals are welcome
Very limited discussions took place. Panasonic raised the issue on how to determine the code rate for the case when control but not data is sent on PUSCH.
Proposal: Continue discussions.
3. TDD - ACK/NAK bundling
The support of ACK/NAK bundling, i.e., where a single feedback message is represents “and-of-the-acks” for each of the subframes transmitted in the downlink has been agreed for inclusion in Rel-8. However, the details are missing on how to handle error cases, e.g. when the UE is missing a downlink scheduling assignment and it therefore is a mismatch between the UE and the eNodeB on the number of downlink transmissions the ACK/NAK represents.

Very general discussions, where several companies stated that they would like to see the possibility of multiple ACK/NAK messages in the uplink as part of Rel-8. Several companies also commented that we may not need to optimize the design for the extreme asymmetries like 8:1. No detailed solutions on neither bundling, nor multi-ACK/NAK, were brought forward.

One company suggested including a bit in the downlink scheduling assignment to inform the UE on any scheduling assignments transmitted to the UE in the past. With this information, the UE could determine whether is has missed any scheduling assignments and, if so, signal NAK for the missed processes.

Proposal: Continue discussions, initially focusing on the details for bundling in order to get at least one ACK/NAK feedback mechanism in place. Subsequently, the possibility for multiple ACK/NAK bits in Rel-8 should be discussed.
4. TDD - CCE-to-PUCCH relation
From kick-off e-mail: 
The PUCCH resource to use for an ACK/NAK is given by a function of the first CCE in the PDCCH and the subframe number. However, the function is not yet defined. Views and suggestions are welcome, preferably on such a level that we can prepare the necessary CRs.
Very limited discussions took place, no detailed proposal brought forward.

Proposal: Continue discussions.
5. The use of CRC for control information on PUSCH
Whether to use a CRC or not for CQI on PUSCH is currently open. Texas Instruments raised the issue with the following kick-off e-mail:
For aperiodic (sub-band) CQI reporting on PUSCH, CRC is beneficial to ensure that the eNB can detect reception error. Since the overhead and the error requirement for this reporting mode are comparable to that for PDCCH, the current 16-bit CRC can be reused. The same can be done if we decide to support periodic CQI reporting on PUSCH.
All companies raising their voice seem to prefer a CRC in at least some of the CQI reporting modes. Hence, the discussion focused on whether the CRC should be present in modes 1-2 and 2-2 or in all modes, where the majority was in favor of having a CRC present in all modes.

Proposal: All CQI reporting modes use a CRC.
	Company
	View

	LG Electronics
	Need CRC for some modes, not for 2-0, 3-p0, 3-1

	Ericsson
	Agree with LG

	Texas Instruments
	CRC for all modes

	Icera
	CRC for all modes

	Qualcomm
	CRC for all modes

	Motorola
	CRC for all modes

	Panasonic
	CRC for all modes

	Samsung
	CRC for all modes (except PUCCH CQI reports piggy-backed on PUSCH)


6. Encoding for rank indicator (RI) on PUSCH

The encoding of the rank indicator feedback on PUSCH is not yet defined in detail. Either it is coded jointly with the CQI or separately from CQI. Texas Instruments raised the issue with the following kick-off e-mail:

Currently, two alternatives are available: joint encoding (at the expense of blind decoding at eNB) vs. separate encoding (similar to ACK/NAK). Separate encoding seems more beneficial from performance perspective & eNB complexity.   
Proposal: Adopt separate coding of CQI and RI.
	Company
	View

	LG Electronics
	Separate encoding

	Texas Instruments
	Separate encoding

	Samsung
	Separate encoding


7. Orthogonal sequences for shortened PUCCH format
In case of sounding and ACK/NAK in the same subframe, it has been agreed to use shortened orthogonal sequences for PUCCH formats 1/1a/1b (length-3 instead of length-4). However the exact sequence has not yet been agreed upon.
Panasonic suggested to adopt LG’s proposal in Section 2 of R1-081259 and adopt the same length-3 DFT sequences as already defined for the RS cover also for the data cover in subframes where PUCCH format 1/1a/1b and sounding.

Proposal: Use length-3 DFT sequenced as data cover when SRS and PUCCH format 1/1a/1b occurs in the same subframe.

8. PUCCH ACK/NAK index

LG Electronics raised some concerns on the agreed formulas currently in the specifications and proposed some modifications. However, no comments from other companies were received.

Proposal: Continued offline discussions.
