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1. Introduction

Last meeting achieved significant progress in the area of CSI RS. However, despite approaching the end of Rel-10 standardization it is still unclear when to use CSI RS. One of the most fundamental decisions is therefore still lacking. 
For the existing transmission modes 1 – 8, RAN1 #62bis agreed on the use of CRS for UE feedback according to
· When a Rel-10 UE is configured in any of transmission modes 1 to 8, it uses only CRS for channel estimation for all Rel-8 CSI feedback modes

It is also clear that CSI RS will be used for UE feedback in transmission mode 9 according to e.g. the RAN1 #62 agreement
· There will be a Rel-10 CSI feedback mode that uses only CSI RS for channel estimation.
· This does not preclude that all Rel-10 CSI feedback modes use only CSI RS for channel estimation.
But to what extent CSI RS is used for UE feedback in transmission mode 9 is somewhat unclear. To progress on this issue the way forward co-signed by 15 companies in [1] concluded 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

This contribution discusses measurements for UE feedback and makes a similar conclusion as in the way forward that only CSI RS needs to be supported for UE feedback measurements in transmission mode 9. 
2. Support of CSI RS for UE CSI Feedback
It is already clear that for 8 Tx, CSI RS is the only choice since the number of CRS is limited to a maximum of 4. Support of CSI RS for 1, 2, and 4 Tx has been agreed, hence it follows that there will be CSI reporting modes that indeed use CSI RS for measurements also for 1, 2, and 4 Tx, or otherwise the support of CSI RS for those antenna configurations would have been meaningless. Transmission modes 1 – 8 have been agreed to not use CSI RS implying that transmission mode 9 has to support the use of CSI RS for 1, 2, and 4 Tx at least for some CSI reporting modes
Observation

· Current decisions already imply that transmission mode 9 supports measurements on CSI RS for UE feedback for 1, 2, 4, and 8 Tx.

· Hence, there is at least one CSI reporting mode for each antenna configuration that uses CSI RS for measurements
Dividing the CSI reporting modes into two different groups depending on how they measure appears to lack technical justification – the way UE feedback is measured should not artificially limit the choice of CSI reporting modes. Such a design strategy with dependencies between CSI reporting mode and measurements would moreover make it very difficult to select a suitable CSI report mode for the scenario of interest.
Observation
· Restricting the use of CSI RS to only some of the CSI reporting modes appears unnatural and makes it difficult to efficiently select the CSI report mode for the scenario of interest
Proposal
· CSI RS is supported for CSI feedback measurements for all CSI reporting modes in transmission mode 9

3. Support of CRS for UE CSI Feedback

The way forwards in [1] 
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[2] suggest a simple division of the support of CSI RS and CRS based on the transmission mode. This makes sense since the CSI reporting modes are already grouped according to the transmission mode and it should be possible to operate all existing transmission mode (1 – 8) as before. Only supporting CSI RS for transmission mode 9 ensures a clean system design that minimizes testing efforts while maximizing the accuracy of the CSI feedback, which is supposed to be tailored for the use of UE specific RS and take the corresponding channel estimation into account. 
Observation

· Way forward on only using CSI RS for UE feedback in transmission mode 9 ensures a clean system design minimizing testing efforts. 

· Supporting also CRS for transmission mode 9 effectively doubles the amount of testing for 1, 2, and 4 Tx.

One of the most important consequences of Rel-10 is the establishment of UE specific RS as a basic tool for operating the system also for FDD. Such an RS strategy ensures needed flexibility for future scenarios, including HetNet, CoMP and distributed RRUs. CSI RS with their sparseness where designed to interact well with UE specific RS while incurring minimal overhead. Muting is furthermore intimately connected to the CSI RS design and offers additional choice to tailor the system for new scenarios. 

Observation

· Fundamental shift in LTE towards a design centered around UE specific RS for demodulation

· CSI RS and UE specific RS designed to work well together and complement each other

The great degree of compatibility of CSI RS with UE specific RS is in contrast to CRS, which offers no muting support and incurs a high overhead when used together with UE specific RS. CRS also creates problems with interference in both CoMP as well as in HetNet and the support of boosting further complicates future system design. Furthermore, CRS are not transmitted in MBSFN subframes making it difficult to accurately reflect the channel quality, including interference levels in such subframes.  All in all, there are therefore good reasons to minimize the dependency on CRS for the new transmission mode 9 that is inherently based on UE specific RS.
Observation

· Introducing dependence on CRS for transmission mode 9 needs a very strong motivation

· CRS creates problems with interference, is not available in MBSFN subframes, and limits future system design due to the support of boosting

It deserves to be pointed out that even if CRS is not supported for transmission mode 9, CRS can still be used for UE feedback as part of transmission mode 8. This should offer sufficient support of CRS based feedback to cover all relevant scenarios where the normally unnatural combination of CRS and UE specific RS may make sense. It is hence difficult to find motivation for why CRS also needs to be supported for transmission mode 9, particularly since it would imply increasing the dependence on CRS for a transmission mode that is inherently based on UE specific RS.
Observation

· Transmission mode 8 already offers a way of supporting DMRS with CRS for UE feedback
Proposal

· Avoid increasing dependence on CRS

· No support of CRS for UE feedback in transmission mode 9

4. Conclusions
Based on the above discussions regarding measurements for UE feedback in transmission mode 9 we propose as follows
· CSI RS is supported for CSI feedback measurements for all CSI reporting modes in transmission mode 9
· Avoid increasing dependence on CRS

· No support of CRS for UE feedback in transmission mode 9

5. References

[1]  R1-105818, “Way Forward on the usage of CSI-RS with transmission mode 9”, Ericsson, ST-Ericsson, Huawei, HiSilicon, LG Electronics, Qualcomm, Motorola, Nokia Siemens Networks, Nokia, CMCC, Intel, CATT, Panasonic, New Postcom, Potevio.

[2]  R1-105795, “Way Forward on CSI-RS signalling For FDD and TDD”, Huawei, HiSilicon, Intel, New Postcom, Ericsson, ST-Ericsson, LG Electronics, Nokia Siemens Networks, Nokia, Texas Instruments.







