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1 Introduction

In the email approval following RAN1 54, the 36.213 CR 0084 rev 1 has been agreed to clarify the CQI definition description in section 7.2.3 of TS 36.213.

We have meanwhile recognised that while this CR is definitely an improvement over the previous description, it still lacks the important aspect of reporting “out of range”. At the same time, we think that the description and clarity for the “corresponding CQI” part.

2 Discussion 

In the following, we would like to point out several deficiencies and inaccuracies in the current CQI definition of section 7.2.3 of TS 36.213. A proposed CR to correct these is given at the end of this document.

2.1 Definition for “out of range”

We note that in Table 7.2.3-1,  index 0 is identified as “out of range”. However from the current description there is no definition when the index 0 should be reported.

2.2 Correction for “corresponding CQI”

Furthermore, we think that the section on “A combination of modulation scheme and transport block size corresponds to a CQI index if:” could use some further clarification, since the usage of the terms “transport block size”, “modulation scheme”, “code rate” and “combination of” does not seem to be consistent within section 7.2.3.
2.3 Correction for “CQI reference resource”

Currently, the CQI reference resource takes care that the resource is a valid downlink resource that is not used for MBSFN purposes. In our opinion, the definition should be further refined to make it clear that subframes that fall within a UE’s measurement gap [2] are also not taken into account. Actually we see the need for a CR to refine the CQI reporting behaviour on PUCCH and PUSCH in these cases, yet such a behaviour should be captured in other sections. Our preference is to define that CQI is not transmitted if there is a conflict between the CQI reference resource and an MBSFN subframe or measurement gap. This behaviour is similar to the WCDMA specification handling.

Furthermore, it should be clarified that in the frequency domain, the CQI reference resource for e.g. a subband CQI report should be equivalent to that subband, and not the band to which the CQI report relates – the latter could be misinterpreted as being the subset S, i.e. in Release 8 the whole system bandwidth

2.4 Correction for “CQI index” and “CQI report”

In the current definition, the description in the text for the CQI table 7.2.3-1 and the contents of that table appear to be unnecessarily redundant. Additionally, it appears that the usage of the term “shall report” for the CQI definition clahses with the concept of reporting differential CQI values depending on the configured reporting mode. Therefore we propose to modify the descriptive part in the text.

Furthermore, according to the current description the CQI index should represent a reported CQI value. However, in almost all reporting modes defined in section 7.2, at least one differential aspect for the reported CQI values is included. We therefore see a conflicting terminology.

3 Proposal

We propose to modify section 7.2.3 in TS 36.213 according to sections 2.1 to 2.4. A corresponding CR cover sheet and CR content have been included hereafter.

4 References

[1]
R1-083438, “36.213 CR 0084 rev 1: CQI/PMI reference measurement periods”, RAN1 54

[2] 3GPP TS 36.133 v8.2.0, “Requirements for support of radio resource management (Release 8)”, section 8
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7.2.3
Channel quality indicator (CQI) definition


The CQI indices and their interpretations are given in Table 7.2.3-1. 

Based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CQI reference resource, could be received with a transport block error probability not exceeding 0.1. 

A combination of modulation scheme and transport block size corresponds to a CQI index if:

· the combination could be signalled for transmission on the PDSCH in the CQI reference resource according to the relevant Transport Block Size table, and 

· the modulation scheme is indicated by the CQI index, and 

· the combination of transport block size and modulation scheme when applied to the reference resource results in the code rate which is the closest possible to the code rate indicated by the CQI index. If more than one combination of transport block size and modulation scheme results in a code rate equally close to the code rate indicated by the CQI index, only the combination with the smallest of such transport block sizes is relevant.

The CQI reference resource is defined as follows:

· In the frequency domain, the CQI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

· In the time domain, the CQI reference resource is defined by a single downlink subframe n-nCQI_ref  where nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe. A downlink subframe shall be considered to be valid:
· if it is configured as a downlink subframe for that UE, and
· if it is not an MBSFN subframe, and
· if it does not fall within a configured measurement gap for that UE.
· In the layer domain, the CQI reference resource is defined by any RI and PMI on which the CQI is conditioned.
In the CQI reference resource, the UE shall assume the following for the purpose of deriving the CQI index:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· the PDSCH transmission mode currently configured for the UE (which may be the default mode) 

· the PDSCH EPRE is offset from the RS EPRE by an amount given by the Nominal PDSCH-to-RS-EPRE-offset, which is given by higher layers. 

Table 7.2.3-1: 4-bit CQI Table

	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547
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