3GPP TSG-RAN WG1 #64
R1-111004
Taipei, Taiwan, 21st - 25th February 2011
Source:
Ericsson, ST-Ericsson
Title:
TP on resource restricted CSI reporting
Agenda Item:
6.2.6

Document for:
Discussion and Decision
1. Introduction
At RAN1#63 and RAN1#63bis, agreements on resource-restricted CSI measurements were made and captured in the Chairman’s notes as quoted below.
RAN1#63 agreements:

· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by CSI measurement subframe configuration

· Subframe subsets are signalled by RRC (e.g. with bitmaps of size matching the size of almost blank subframe pattern)

· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If 0 subframe subsets are configured, this whole proposal does not apply. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signalling details are up to RAN2. 

· No mention of complementary subset in RAN1:  whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

· For aperiodic CSI reporting

· Working assumption for Alt a:

· Alt a: For CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource

· As noted above, the case of the CQI reference resource not being contained in either of the configured subsets is FFS subject to feedback from RAN4 after discussion in RAN4

· Qualcomm, Ericsson, ST-Ericsson, TI, Huawei, HiSi, Nokia, NSN, CATT, IDC, Samsung, Motorola, Fujitsu, RIM, ALU, ASB

· Alt b: Follow same approach as for CA - confirm details after aperiodic CSI triggering decision for CA

· LG, DoCoMo, ZTE

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback to a configured subset
RAN1#63bis agreements:

eNB can configure either 1 or 2 sets of periodic reporting parameters (periodicity, offset)

Collision handling: 

· No specified collision handling method; avoidance of collisions is left to the eNB; UE behaviour is undefined if collision occurs
In this contribution, we provide our view on how to capture the above agreements in 36.213, under the assumptions that the working assumption “Alt a” is confirmed by RAN1 and that feedback from RAN4 will not change the RAN1 positioning on the complementary subset.
2. The text proposal
------- x --------
7.2 UE procedure for reporting channel quality indication (CQI), precoding matrix indicator (PMI) and rank indication (RI)

The time and frequency resources that can be used by the UE to report CQI, PMI, and RI are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.

A UE in transmission mode 8 [or 9] is configured with PMI/RI reporting if the parameter pmi-RI-Report is configured by higher layer signalling; otherwise, it is configured without PMI/RI reporting.

CQI, PMI, and RI reporting is periodic or aperiodic.
A UE is configured with resource-restricted CSI measurements if the set of subframes CCSI,0  and the set of subframes CCSI,1 are configured by higher layers.
------ x ------
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. 

If the set of subframes CCSI,0 and the set of subframes CCSI,1 are configured by higher layers, each CQI reference resource belongs to either CCSI,0 or CCSI,1. 
For transmission mode 9 and feedback reporting modes the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe n based on only the Channel-State Information (CSI) reference signals defined in [3].  For other transmission modes and their respective reporting modes the UE shall derive the channel measurements for computing CQI based on CRS.

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 effective channel 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 an effective channel 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 for periodic CQI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe;
· where for aperiodic CQI reporting nCQI_ref  is such that the reference resource is in the same valid downlink subframe as the corresponding CQI request in an uplink DCI format.

· where for aperiodic CQI reporting nCQI_ref  is equal to 4 and downlink subframe n-nCQI_ref corresponds to a valid downlink subframe, where downlink subframe n-nCQI_ref is received after the subframe with the corresponding CQI request in a Random Access Response Grant.

A downlink subframe shall be considered to be valid if:
· it is configured as a downlink subframe for that UE, and
· except for transmission mode 9, it is not an MBSFN subframe, and

· it does not contain a DwPTS field in case the length of DwPTS is 
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 and less, and
· it does not fall within a configured measurement gap for that UE, and

· it is an element of the set of subframes linked to a periodic CQI report, and
· for aperiodic CQI reporting, it is an element of either the set of subframes CCSI,0 or the set of subframes CCSI,1
If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n.
· In the layer domain, the CQI reference resource is defined by any RI and PMI on which the CQI is conditioned.
------ x -------
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