
TSG-RAN WG1 #49
R1-072473
Kobe, May 7 – 11, 2007
Source:
Ericsson

Title:
Summary of e-mail discussion on CQI reporting
Agenda Item:
7.13.2
Document for:
Information
1. Introduction
Between RAN1#48bis and RAN1#49, an e-mail discussion on CQI reports took place with more than 15 e-mails on the topic being sent to the reflector.

The list of discussion topics in the kick-off e-mail included
· What information do we need to feed back to the NodeB? The last two parts are obviously not relevant for single-antenna transmission. This seem to imply that at least two formats are required, one "single antenna format" and one "multi-antenna format" (we should probably find better names for these)
· Channel quality (similar to HSDPA). How should the frequency-domain properties be reflected?
· Rank
· Precoding information
· Number of bits for the CQI/rank/precoding reports. As a starting point (and probably fuel...) for discussions, what are the views on the following numbers?
· 4 Tx (high-delay CDD, spatial multiplexing)
· 8 bits (4 bits CQI, 4 bits rank and precoding)
· 2 Tx (high-delay CDD, spatial multiplexing)
· 8 bits (4 bit CQI, 1 bit rank, 3 bit precoding)
· Reporting formats. High frequency (or spatial domain) resolution requires more feedback than if the frequency-domain is omitted from the report. 
· Should a report with detailed frequency information be transmitted over multiple subframes, basically trading feedback speed for frequency resolution?
· Should we limit the CQI reports sent on the "outer band edges" to a minimum amount of bits and only allow the more detailed reports to be sent in conjunction with data?
· What CQI scheme to use? Several mechanism has been proposed (best-M, DCT-compression, ...) and we need to reduce the number of options.
2. Discussion
2.1. Contents of report
The views expressed are summarized in the table below.
	Company
	

	Qualcomm
	Rank and precoding coupled

	InterDigital
	Rank decoupled from precoding and channel quality

	Samsung
	Multiple formats needed, UE chooses format to use for report

	Nokia, Nokia-Siemens
	Average reporting schemes

	Huawei
	Joint reporting of rank, precoding and channel quality. Different reporting formats configured per UE.

	Motorola
	Joint reporting of rank, precoding and channel quality. Three formats: wideband, narrowband, multi-antenna

	TI
	Rank reported separately from precoding and channel quality

	Panasonic
	Multiple formats

	Nortel
	Multiple formats. Also different formats for open-loop and closed-loop schemes.

	Philips
	In addition to separate CQI report types for specific subbands vs. cell-bandwidth-averaged reporting, different types are probably needed for SU- and MU-MIMO. For MU-MIMO the Rank information is not required.

	Mitsubishi
	Multiple formats. For single antenna: wideband CQI and multiple narrow band CQIs.

	Broadcom
	Rank and precoding coupled, lower reporting rate than channel quality


2.2. Number of bits

The views expressed are summarized in the table below.
	Company
	Number of bits

	Qualcomm
	2 Tx: 5 bit CQI + 3 bit CQI offset for second stream; 4 Tx: FFS

	InterDigital
	FFS

	Samsung
	FFS

	Nokia, Nokia-Siemens
	FFS

	Huawei
	FFS

	Motorola
	Narrowband: 4-5 bits, wideband 9-10 bits, multi-antenna: 14-18 bits

	TI
	2 Tx: 8 (1-bit rank + 4-bit SINR + 3-bit precoding) for rank 1 and 10 (1-bit rank + 4-bit SINR + 3-bit delta SINR + 2-bit precoding) for rank 2; 4 Tx: 10 (2-bit rank + 4-bit SINR + 4-bit precoding) for rank 1, 13 2-bit rank + 4-bit SINR + 3-bit delta + 4-bit precoding) for rank 2, 3, 4

	Broadcom
	8 bits (5 bit quality + 3 bit offset for second stream); rank fed back separately from channel quality


2.3. Reporting formats

The views expressed are summarized in the table below.
	Company
	

	Qualcomm
	Cycle over frequency bands

	Samsung
	Multiple formats needed, UE chooses format to use for report

	Nokia, Nokia-Siemens
	Should be possible to send a complete report in one subframe

	Huawei
	Each subframe contains information for up to 4-5 RBs

	Motorola
	Multiple subframes used in case a single subframe is not sufficient

	TI
	Prefer to keep a report in a single subframe

	Panasonic
	Prefer to use as few subframes as possible for a report

	Mitsubishi
	Prefer to keep a report in a single subframe


2.4. Reporting formats with simultaneous data

The views expressed are summarized in the table below.
	Company
	

	InterDigital
	Larger reports when transmitted on scheduled resources could be considered.

	Nokia, Nokia-Siemens
	Larger reports when transmitted on scheduled resources could be considered. Keep number of physical resources used for reports on band edges constant.

	Huawei
	Prefer same format regardless of whether data is simultaneously transmitted or not.


2.5. Reporting scheme

The views expressed are summarized in the table below.
	Company
	

	InterDigital
	Best-M with Haar

	Samsung
	FFS

	Nokia, Nokia-Siemens
	Average reporting schemes (not per RB)

	Huawei
	Selective reporting, e.g., best-M

	TI
	Hierarchical refinement

	Panasonic
	DCT partitioning

	Mitsubishi
	Best-M

	Broadcom
	Best-M, possibly complemented by other techniques


