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1. Introduction
The chairman notes from the previous meeting identified the following as some of the real-life aspects deployments that may have to be addressed as part of the DL-MIMO study item.

Way Forward:

Scenarios and antenna configurations:

· Geographically separated antennas

· Power-imbalanced antenna ports

· X-pol antenna deployments 

The CoMP TR [1] captures the following CoMP to be targeted for specification, 
The work for specifying CoMP support in Rel-11 should focus on

· Joint transmission

· Dynamic point selection, including dynamic point blanking

· Coordinated scheduling/beamforming, including dynamic point blanking

The configuration of CSI-RS and DMRS defined in Release-10 so far support single-cell type deployments more effectively, while some additional configuration may have to be defined for the CoMP schemes and antenna deployments targeted for Release-11. 
2. CSI-RS Configuration
2.1. CSI-RS Dimensioning
CSI-RS configuration in Release-10 supports configuration of groups of 2, 4, 8Tx ports. As a baseline, the release-10 feedback modes can consider similar support for any new CoMP/MIMO schemes studied for specification. Additional configurations may be needed for joint transmission (JT) CoMP techniques or Scenario B in DL-MIMO. The following table shows straightforward dimensioning requirements required for CSI-RS with aggregation of multiple transmission points (TPs).
	NTX/TP
	2-TP aggregation
	3-TP aggregation

	1
	2
	3

	2
	4
	6

	4
	8
	12

	8
	16
	18


 We can draw some immediate conclusions. For example, it is preferable not to configure 3TP aggregation since additional CSI-RS configurations may have to be defined. An exception can be made for 1/2Tx, where in general larger MIMO gains can be observed, in which case a 3/6Tx CSI-RS configuration can be defined as a subset of existing 4/8Tx configurations. On the other hand, for 4Tx we suggest to limit to 2TP aggregation in JT-MIMO studies.
New CSI-RS configurations can be supported as subsets of existing 4/8Tx configurations for CSI-RS configuration with 3-TP aggregation. For 2-TP aggregation, no additional CSI-RS configurations are required for 1/2/4Tx

2.2. CSI-RS and the CoMP Sets

CSI-RS are defined to be UE specific, which allows eNB to configure the CSI-RS based on the desired level of feedback. There is a clear trade-off however, and multiple approaches may be used which we discuss below.

Case 1: Cell-specific Configuration by the eNB (CSI-RS configured are the UE Measurement Set and represent all the TPs controlled by eNB)
In this case, eNB can configure all the supported TPs with one CSI-RS configuration which is common to all UEs in the cell. An example could be when an eNB controls 4 TPs with 2 Tx each, which requires an 8Tx CSI-RS configuration. UE however may not notice comparable signal from all the 4 TPs and at a given time may only support feedback based on a subset, which corresponds to the CoMP transmission set. For example, a UE may report the two best TP and associated 4Tx codebook (or 2Tx codebooks with phase alignment information)
Case 2: UE-Specific Configuration by the eNB (CSI-RS configured are the UE Transmission Set)

In this case, the eNB relies on uplink measurements to pre-select a subset for transmission to a UE. UE feedback is completely based on assuming transmission for all the configured CSI-RS.
Case 3: UE Specific Configuration by the eNB (CSI-RS configured are the UE Measurement Set)
This is most general case, and in general applicable when eNB controls a large number of TPs and down-selects some TPs for further measurements from the UE. However, the UE may still select a CoMP transmission set as a subset of measurement set. Such selection may be implicitly or explicitly requested by the eNB based on corresponding codebook feedback which could be dimensioned for this purpose.
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Figure 1: CSI-RS Configuration for CoMP based on Case 3

In our view, Case 3 is most general (Cases 1 & 3 are similar from UE perspective) and not really difficult to support from a specification perspective. Accounting for short-term channel variations, MIMO gains and any UE-specific receiver implementation would place UE in a good position to recommend such down selection in most scenarios. Note that DPS type schemes may require this type of selection at the UE anyway. On the other hand, we do not see a clear need to report RSRP based on CSI-RS, which may be derived based on uplink measurements. This issue must be considered along with any required SRS enhancements.
Proposal

Recommend to support selection of subset of CSI-RS ports at the UE (with some constraints based on dimensioning) as a semi-static feedback component in additional to baseline single-cell PMI/CQI feedback

3. DMRS Configuration

3.1. Orthogonal DMRS Ports
In Release-9/10, two orthogonal DMRS ports are supported with additional scrambling using two SCIDs. This is optimized for MU-MIMO performance in homogeneous single-cell scenarios, where larger MU dimensioning was not found to be useful and also to keep the transparency of MU signaling. For Release-11, especially considering Scenario 4 type deployments and potential support for higher-rank MU-MIMO in small cell deployments, this design may be revisited to enable more flexibility to coordinate DMRS allocations among TPs.

3.2. DMRS configuration for Open Loop MIMO

It has been pointed out that support for open loop MIMO in Release-11 should consider DMRS based schemes since CRS based transmit diversity schemes cannot be effectively combined with Release-10 transmission mode based on DMRS. If CRS are optimized for control and further configured from multiple TPs, transmit diversity based on CRS may not be efficient. Precoder cycling based MIMO schemes can be used at the eNB without CSI feedback (by turning PRB bundling off), though some additional specification may be needed for 8Tx and performance is somewhat inferior to other transmit diversity schemes. However, we think further optimization and specification of new open loop MIMO schemes is not critical at this point. In our view, for Release-11 DL-MIMO, open loop schemes must be treated as a second priority to closed-loop MIMO schemes. Most scenarios currently captured as part of simulation assumptions also reflect this prioritization.
Consider configuration of orthogonal DMRS ports with coordination and targeting MU-MIMO enhancements

Open loop MIMO based on DMRS may be treated with second priority

4. Conclusions

Based on the discussion in this contribution, we summarize our conclusions below:
i) New CSI-RS configurations can be supported as subsets of existing 4/8Tx configurations for CSI-RS configuration with 3-TP aggregation. For 2-TP aggregation, no additional CSI-RS configurations are required for 1/2/4Tx

ii) Recommend to support selection of subset of CSI-RS ports at the UE (with some constraints based on dimensioning) as a semi-static feedback component in additional to already supported single-cell PMI/CQI feedback

iii) Consider configuration of orthogonal DMRS ports with coordination and targeting MU-MIMO enhancements. Open loop MIMO based on DMRS may be treated with second priority
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