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1. Introduction

Through the work item phase discussion, RAN1 had good progress on issues for LTE-Advanced features so CRs for corresponding TS documents are agreed on RAN#50 meeting [1][2][3]. This document discusses potential improvement on PTI (Precoder type indicator) reporting related text.

2. Discussion
2.1. Codebook subset restriction on PUCCH feedback mode 2-1
Through the e-mail discussion on [63-14-LTE-A], details on codebook subset restriction (CSS) are concluded as Alt.2 in [4]. Accordingly 213CR [3] is modified, however current text has some ambiguity i.e. whether CSS is applied to PTI reporting. As explained in [5], PTI is also determined by UE side similar to RI/PMI based on observed channel condition e.g. either wideband or subband reporting is preferable, so PTI determination using allowed precoder seems reasonable behavior. In order to clarify this, following text would be added in section 7.2 of TS36.213:
------------------- Start of text proposal -------------------------

… A UE is restricted to report PMI, RI and PTI within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling. For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 3, 4, 5, 6, 8 and for transmission mode 9 if the UE is configured with PMI/RI reporting.
------------------- End of text proposal -------------------------

2.2. Drop of type 6 report for PUCCH
In Rel-8 design, if RI or wideband PMI is dropped, following CSI reporting is conditioned on the last reported value. Similar behavior would be interpreted based on the text for type 6 report i.e. PTI/RI in section 7.2.2 of TS36.213:
In the case where both wideband CQI/PMI and subband CQI reporting are configured:

· The reporting instances for wideband CQI/PMI and subband CQI are subframes satisfying 
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· When PTI is not transmitted or the most recently transmitted PTI was equal to 1:

· The wideband CQI/PMI report has period 
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 is defined as 
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 is the number of bandwidth parts.

· Between every two consecutive wideband CQI/PMI reports, the remaining 
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 reporting instances are used in sequence for subband CQI reports on 
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 full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than 
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 reporting instances due to a system frame number transition to 0, in which case the UE shall not transmit the remainder of the subband CQI reports which have not been transmitted before the second of the two wideband CQI/PMI reports. Each full cycle of bandwidth parts shall be in increasing order starting from bandwidth part 0 to bandwidth part 
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 is configured by higher-layer signalling.

· When the most recently transmitted PTI is 0:

· The wideband CQI/PMI report has period 
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is signalled by higher layers.

· Between every two consecutive wideband CQI/PMI reports, the remaining  reporting instances are used for a second precoding matrix indicator with wideband CQI as described below

If the wording “the most recently transmitted” would intend dropping related behavior same as Rel-8 design, namely following CSI reporting is conditioned on the last reported value. Another potential interpretation is, “When PTI is not transmitted” covers dropping, in that case expected behavior for UE is the first sub-bullet above irrespective to the most recently transmitted PTI value. So clarification is necessary on this.
3. Conclusion
Potential improvements on PTI (Precoder type indicator) reporting related text is discussed as section 2. Those would be included for the next version of TS document.
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