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1. Introduction
In LTE Rel-9, transmission mode 8 (TM8) was introduced to support downlink dual-layer beamforming (BF). In corresponding UE feedback on channel state information, both PMI/RI feedback and non-PMI/RI feedback modes will be supported. The configuration of these feedback modes will be signalled by high-layer. The main motivation to support non-PMI/RI feedback mode is to consider that in TDD system, due to the channel reciprocity, the uplink SRS could be utilized by the eNB to obtain channel state information for the downlink. That could eliminate the need of PMI/RI feedback and therefore lead to savings on uplink feedback overhead. In Rel-10, whether to support non-PMI/RI feedback was not explicitly discussed. However, in the discussion of PRB bundling, it was agreed in [2] that PRB bundling is supported when PMI/RI feedback is configured. That implies that non-PMI/RI feedback could also be supported. During recent online discussion on CR for 36.213, some companies raised concerns regarding the following issues
· Whether non-PMI/RI feedback should be supported in TM9

· Whether PRB bundling could be disabled when non-PMI/RI feedback was configured
· If non-PMI/RI feedback was configured, how to calculate CQI at the UE.
In this contribution, these issues were discussed and our views are presented.
2. Supporting PMI disabling in TM9
For Rel-9 dual-layer BF transmission mode (TM8), both PMI/RI and non-PMI/RI feedback mode are supported. Non-PMI/RI feedback could be used mainly for TDD system where due to channel reciprocity, downlink channel information could be inferred by the eNB from uplink transmission. That leads to uplink UE feedback overhead savings. In Rel-10, a new transmission mode, TM9, is introduced. There exists some commonality between TM8 and TM9, such as both support dedicated RS as DM-RS, both support SU-MIMO and MU-MIMO. The main difference between them comes from that TM9 could support up to 8 layers SU-MIMO transmission and up to 4 layers MU-MIMO, while TM8 could support up to 2 layers SU-MIMO and MU-MIMO.  Even though whether to support non-PMI/RI feedback mode is not explicitly discussed at the meeting for TM9, from such commonality and the benefits it may bring especially for TDD system, there is no obvious reason not to support such configuration as it could lead to UE feedback overhead saving as well as make TM9 behaviour more consistent with TM8. Based on such consideration, it would be preferable for Rel-10 to support
· Both PMI/RI and Non-PMI/RI feedback modes for TM9 , which are configurable by high-layer

Supporting non-PMI/RI feedback mode would also make it easier to turn off PRB bundling operation, as from the agreement that PRB bundling is only supported when PMI/RI feedback is configured [2]. By allowing non-PMI/RI feedback mode for TM9, the UE could assume no PRB bundling when no-PMI/RI feedback is configured and it is better for this to be captured in the spec if it is agreeable. 
If non-PMI/RI feedback mode could be supported and configured, the UE does not need to feedback PMI and RI, but it still needs to feedback CQI.   From online discussion, one remaining issue was raised regarding CQI calculation if non-PMI/RI feedback is supported in TM9. For Rel-9 TM8, when non-PMI/RI feedback is configured, TxD or single antenna transmission could be assumed in CQI calculation as maximum antenna ports supported in Rel-9 could be up to 2. However, for Rel-10 TM9, there exist two differences from Rel-9 TM8. First, TM9 could support up to 8 antenna ports, but there is no TxD scheme available for 8-tx. Second, it was agreed from email discussion [3] that 
· When a Rel-10 UE is configured in transmission mode 9, it uses only CSI-RS (1, 2, 4, or 8 CSI-RS ports) for channel estimation for all CSI feedback modes

That implies that unlike Rel-9 TM8, the UE configured in Rel-10 TM9 could not use Rel-8 single antenna or TxD schemes for CQI calculation, as they all need to use Rel-8 common RS (CRS). 
To resolve this issue, several alternatives could be considered, which are described in the following 
· Alternative 1:  Using single antenna or TxD based on configured CSI-RS ports. If single CSI-RS port is configured, the CQI is calculated based on single CSI-RS port. If multiple CSI-RS ports are configured, TxD scheme based on multiple CSI-RS ports are used for CQI calculation. For the case that 8 CSI-RS ports are configured, as there are no existing 8-tx TxD scheme available, either a new 8-tx TxD scheme be developed, or maybe 4-tx TxD scheme could be considered. If 4-tx TxD is used, the remaining issue could be how to combine the channels from 8-tx to 4-tx as that could depend on the antenna setup.
· Alternative 2: Relaxing the agreement in [3] to allow the use of CRS for CQI calculation when non-PMI/RI is configured. The UE could then use either single antenna or TxD based Rel-8 CRS to calculate CQI, the same as in Rel-9 TM8.
At this stage, our preference would be the alternative 1, namely, calculating CQI based on CSI-RS ports. The remaining issue would be for the case when 8 CSI-RS ports are configured, in which some further study may be needed. 
3. Conclusion

In this contribution, some issues related to support non-PMI/RI feedback mode are discussed. In general, our views on the relevant issues could be summarized as follows

1. PMI disabling (non-PMI/RI feedback) could be supported as a configurable feature for TM9.
2. PRB bundling is disabled when non-PMI/RI feedback is configured could be considered

3. When non-PMI/RI is configured, CQI calculation could be based on single antenna or TxD based on Rel-10 CSI-RS ports

· FFS the case when 8 CSI-RS ports are configured
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