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1 Objective
· To facilitate discussion topics related to the reporting of CQI, PMI and RI.
· To propose way forward on several issues currently unaddressed with the current working assumptions.
2 Current status
Exact definition of CQI is FFS. Some agreed working assumptions are:
WA 1. eNB configure the sub-band size [1] that can be 2/5/10 or all PRBs [2]
WA 2. eNB selects the sub-bands that are to be reported [1]
WA 3. UE selects the sub-bands to be reported [1]
WA 4. Only one modulation scheme can be used in all PRBs on which a codeword is mapped [3].
WA 5. Only one rank is reported for whole system bandwidth [2]
WA 6. PMI can be reported per selected sub-band or per whole system bandwidth
3 Open Issues and proposals
3.1 Issue 1:  Parameter based or SINR based reporting
Currently, exact definition of the reporting scheme is still unclear.  Two common assumptions is that (one) the SINR is reported or (two) the parameters such as TBS and modulation scheme (MS) are reported.  It is generally agreed that parameter based reporting is [7]:
· easier to verify

· receiver agnostic

· in line with RAN4 LS [4].

Since there have been no concrete proposals in favour of SINR based reporting, we propose to adopt parameter based as a formal baseline for LTE.  The baseline UE procedure would be:
· the UE performs some internal measurement (e.g. SINR)

· the UE maps the internal measurement to some CQI index which for e.g. corresponds to a combination of TBS and MS.

Using this, the verification strategy can follow a similar method as the current HSDPA/WCDMA specification [5], [6].
3.2 Issue 2: Multiple or single PMI reporting 

· One PMI reported for whole system bandwidth
· Advantages include:

· Lowest UL overhead since only one PMI is reported for all sub-bands.
· Lowest DL overhead  
· Disadvantages include:

· There might be performance loss relative to per sub-band PMI reporting.
· One PMI reported for each sub-band
· Advantages include:
· More PMI reports may lead to improved performance.
· Disadvantages include:
· Large overhead on uplink
· Large to very large overhead in downlink since PMI values and sub-band positions have to be signalled.
· Even if single PMI is used in DL signalling for the whole bandwidth, eNB may find it difficult to schedule data on multiple sub-bands with different reported PMI since the reported CQIs for these sub-bands are associated with different reported PMI i.e. eNB may not be able to derive CQI for those sub-bands that have PMI different from the signalled PMI.
With regards to the performance issues for wideband PMI reporting, it was shown in [8] and [9] that there is only a marginal cell throughput gain by reporting multiple PMI values for 2x2 and 4x2 MIMO systems with frequency dependent scheduling.
Based on the performance analysis in [8] and [9] and the pros and cons above, the single PMI metric for all sub-bands is preferred.
4 Conclusions

Based on the discussion, the following proposals were made as baseline for LTE:
· Use a parameter based scheme.

· Use single PMI reporting per whole system bandwidth
Also, it is recommended to narrow down the number of possible sub-band sizes (2/5/10 or all PRBs) as it may lead to higher UE complexity and testing effort. 
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