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1 Introduction
In RAN1#56, the way forward on DL RS has been agreed in R1-091066 and the agreed content is as follows:
· Define two types of RS

· RS targeting PDSCH demodulation

· RS targeting CSI generation (for CQI/PMI/RI/etc reporting when needed)

· RS targeting PDSCH demodulation (for LTE-A operation) are

· UE specific

· Transmitted only in scheduled RBs and the corresponding layers

· Different layers can target the same or different UEs

· Design principle is an extension of the concept of Rel-8 UE-specific RS (used for beamforming) to multiple layers

· Details on UE-specific RS pattern, location, etc are FFS

· RSs on different layers are mutually orthogonal

· RS and data are subject to the same precoding operation

· complementary use of Rel-8 CRS by the UE is not precluded

· RS targeting CSI generation (for LTE-A operation) are
· Cell specific

· Sparse in frequency and time
It appears that there are different views among different companies regarding the agreement on the precoded UE-specific demodulation RS, in particular on whether the agreement is for all possible LTE-A antenna configurations, i.e. 1, 2, 4, 8 TX antenna ports, or only for 8 TX antenna ports. The clarification for the cases with < 8 TX antenna ports is important since they are considered important configurations for LTE-A. The aim of this paper is to seek clarification in RAN1 on the understanding of the agreement.
2 Clarification on R1-091066
It is mentioned in R1-091066 that the RS targeting PDSCH demodulation for LTE-A operation is UE-specific and precoded. At the same time, it also said that “complementary use of Rel-8 CRS by the UE is not precluded”. It seems that there are two possible ways to interpret the agreement:

Alternative 1

Precoded DRS is agreed for 1, 2, 4 and 8 TX antenna ports. In the context of LTE-A, eNB equipped with 1 TX antenna port means that the eNB supports single-layer beamforming (e.g. Rel-8 antenna port 5), eNB with 2 TX antenna ports means that the eNB supports dual-layer beamforming (e.g. similar to Rel-9 dual layer beamforming) and so on. Note that the number of physical antenna ports is transparent to the UE. From the UE’s perspective, only the number of TX antenna ports for CSI measurement is relevant. According to this interpretation, complementary use of Rel-8 CRS, although not precluded in the agreement, is considered FFS. 

Alternative 2

It is not yet decided if the agreement is referring to all possible number of TX antenna ports. Precoded DRS is at least agreed for 8 TX antenna ports but for 1, 2, and 4 TX antenna ports, Rel-8 CRS can still be used for PDSCH demodulation. This seems inline with the agreement to not preclude “complementary use of Rel-8 CRS”.
Depending on the interpretation, there can be significant impact on LTE-A features that depends heavily on the design of demodulation RS. 

CSI-RS

If Alternative 1 is correct, new CSI-RS for 1, 2 or 4 TX antenna ports might be needed. Our detailed view based on Alternative 1 is given in [2].
If Alternative 2 is correct, Rel-8 CRS can be reused as CSI-RS for 1, 2 or 4 TX antenna ports if Rel-8 CRS are used for demodulation purpose.
SU-MIMO, MU-MIMO and CoMP

Precoded DRS for PDSCH demodulation allows SU-MIMO, MU-MIMO and CoMP to be transparent to the UE and enable simpler design and specification of these LTE-A advanced features. Adopting Alternative 1 allows this advantage to be exploited for all possible antenna port configurations supported by LTE-A networks. Adopting Alternative 2 could mean that SU-MIMO/MU-MIMO and CoMP are no longer transparent to the UE for 1, 2, 4 TX antenna ports. LTE-A features such as CoMP may also need to be designed and specified differently for 1, 2, 4 TX antenna ports compared to that for 8 TX antenna ports. Another possible implication is that these features would only be limited to 8 TX antenna ports only but this will significantly reduce the spectral efficiency of LTE-A system with < 8 TX antenna ports.
3 Conclusions
We would like to seek clarification in RAN1 on the understanding of the agreement in R1-091066 [1], in particular on whether the agreement is for all possible antenna configurations supported in LTE-A, i.e. 1, 2, 4, 8 TX antennas, or only for 8 TX antenna ports. The outcome of the clarification is critical to allow further progress on LTE-A study item. 
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