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1 Introduction

PMI disabling in TM9 was briefly discussed on RAN1 reflector after RAN1 #63. In this document we provide several alternatives to resolve this remaining issue in DL MIMO feedback and also show our preference.
2 PMI Disabling in TM9
2.1 General
PMI disabling is mainly designed for TDD operation. In TDD, CSI can be obtained by SRS. However, the CSI obtained by SRS is not sufficient for CQI calculation purpose because DL interference power can not be measured by UL SRS. Therefore, to notify eNB the DL interference power, the UE will report a CQI/PMI which takes DL interference power into consideration. The reported CQI/PMI can be compared with the CSI calculated from SRS. Note that the eNB calculated CSI does not take DL interference power into consideration. Therefore, in terms of MCS level, if the reported CQI is much lower than the eNB calculated one, the DL interference power is significant. Otherwise, the DL interference power is small.
To report CQI from UE to eNB, a reference DL transmission scheme needs to be assumed at UE (also assumed at eNB when eNB estimate DL interference power). From the above discussion, to improve the accuracy of DL interference power at eNB, the assumed DL transmission scheme should lead to a receive SNR as high as possible. Therefore, when the UE is configured without PMI/RI reporting, transmission diversity is adopted as the reference DL transmission scheme as table 7.2.3-0 in TS36.213.
PMI disabling has been agreed for TM 1-8. However, for TM 9, it is still being discussed if PMI disabling should be supported. We note that the main problem for PMI disabling in TM9 is how to define a reference transmission scheme. In the following section, we discuss this problem in detail. The following discussion applies to any number of CRS port and CSI-RS port unless specifically stated.
2.2 Detailed Discussion
There are several ways to define reference transmission scheme in TM9. We discuss them one by one.
Alt-1. PMI disabling is supported. The reference transmission scheme is TxD based on CRS.

Alt-1 is aligned with Rel-8 behaviour of TM7. However, such alternative does not really follow the agreement the TM9 feedback is based on CSI-RS. We are fine with this alternative technically, but the change on spec needs to be identified, i.e., if it possible to revise the third paragraph of 7.2.3 of TS 36.213 v10.0.1
Alt-2. PMI disabling is supported. The reference transmission scheme is TxD based on CSI-RS.

This alternative provides straightforward extension to alt-1 without revisiting previous agreement. However we note that the actual DL TxD transmission scheme as section 7.1.2 of TS36.213 is based on CRS. In our view it is difficult to define a transmission scheme specifically just for feedback purpose. Moreover the testing of the reported CQI would be difficult if there is no corresponding actual DL transmission.
Another problem of alt-2 is how to define TxD scheme in case of 8 CSI-RS port. One option is to design a new 8Tx TxD scheme. However such design would open much space for long discussion. As we are at the end of Rel-10 WI, we would not like to open the discussion on this new design. Another option is to select four CSI-RS ports out of 8 CSI-RS port (for example, selecting 15, 17, 19, 21 out of CSI-RS port 15-22) and apply Rel-8 TxD on the selected four port. This option requires less standard effort however the problem in the previous paragraph still exists.
Based on the above discussion, we are not in favour of alt-2.
Alt-3. PMI disabling is supported. The reference transmission scheme is fixed precoding based on CSI-RS.
Other than the TxD schemes, it is also possible to assume a fixed 8Tx precoding vector at eNB (and UE). However, we note that in general it is preferred to have high receive SNR due to the reference transmission method. If a fixed precoding vector is assumed, it is not rare that UE expects low receive SNR, especially when UE is the null direction of the fixed precoding vector. On that sense, alt-3 seems not very attractive.
Alt-4. PMI disabling is not supported. DL interference is estimated as eNB implementation without PMI disabling. 
In this case, the UE still reports both CQI and PMI. It is noted that the reported CQI from UE is based on the assumption that reported PMI is adopted at eNB, and DL interference power is also taken into account in UE calculation. Then, the eNB can also internally calculate a CQI assuming the reported PMI is adopted but the channel is estimated through UL SRS. For the eNB calculated CQI, DL interference power is not taken into account. Comparing reported CQI and eNB calculated CQI, DL interference power can be estimated.
In alt-4, for high accuracy of DL interference estimation, it is desired to have a high receive SNR at UE due to the reference transmission scheme. For that purpose, the eNB can apply rank restriction (rank1) to UE for a high receive SNR at UE. However, rank restriction may possibly cause throughput degradation, so it is also up to the eNB if rank restriction would be applied or not. We note this is an eNB implementation matter and in our view the impact on system level is marginal. 

One drawback of alt-4 compared with alt-1/2/3 is its overhead due to additionally reported PMI. However we think such overhead is not so intolerable since CQI+PMI has already been in spec and will be used in FDD mode.
3 Conclusions

We discuss methods to handle PMI disabling in TM9. We slightly prefer alt-4 (which implies no spec change to clarify the situation if the UE is configured without PMI/RI reporting): 
Alt-4. PMI disabling is not supported. DL interference is estimated as eNB implementation without PMI disabling.

We are not in favour of alt-2 because of the difficulty in specification and testing:

Alt-2. PMI disabling is supported. The reference transmission scheme is TxD based on CSI-RS.
We are neutral on alt-3 (some change on table 7.2.3-0 of TS 38.213):
Alt-3. PMI disabling is supported. The reference transmission scheme is fixed precoding based on CSI-RS
We are pessimistic on the possibility of alt-1 (some change on table 7.2.3-0 of TS 38.213 and section 7.2.3):

Alt-1. PMI disabling is supported. The reference transmission scheme is TxD based on CRS.
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