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Discussion
1 Introduction 
One of the target scenarios for the recent study item on Downlink MIMO Enhancement for LTE-Advanced [1] is non-uniform network deployments with low-power nodes:
· Identify the need for DL MIMO enhancements, and evaluate such enhancements, applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations (especially 4 tx, and including geographically-separated antennas i.e. macro-node with low-power RRHs), ...
This scenario is essentially Scenario 4 identified in the CoMP study item:

Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell
One of the important issues identified for CoMP scenario 4 (e.g. in [2]

 REF _Ref292053835 \n \h 
[3]

 REF _Ref292053837 \n \h 
[4]) is the issue of transmission port(s) (TPs) association, or what we will refer to as CSI-RS port(s) selection, for the UE within the cell. In this contribution, we present some preliminary discussions on the issue.
2 Discussion
CoMP scenario 4 is illustrated in the figure below.
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Figure 1: CoMP Scenario 4
One of the properties of such a network is that there is a high reuse factor for CSI-RS from the TPs. Different TP can have different CSI-RS resource index configuration. By exploiting spatial separation, two TP(s) can also reuse the same CSI-RS resource index configuration if they are sufficiently far apart. Depending on the UE location within the cell, it is more optimal for DL-SCH transmission to be performed from the closest single TP or the closest set of TP(s). Thus, the network needs to able to determine to which TP(s) the UE is experiencing the best radio conditions and this is time varying as the UE moves about within the cell.
One can define the concept of primary TP and a set of secondary TP(s) as follows:
· Primary TP can correspond to the closest TP to the UE (offer the best overall radio channel). It can also correspond to the TP for coverage similar to the PCell for carrier aggregation.
· Secondary TP(s) corresponds to the TP(s) that are included in the CoMP measurement set. They are also the possible candidates to be configured as a Primary TP.
The issue of CSI-RS port(s) selection was discussed e.g. in [2]

 REF _Ref292053835 \n \h 
[3]

 REF _Ref292053837 \n \h 
[4]. There are essentially two principles to be considered.
Principle 1: CSI-RS port(s) selection based on UL measurement e.g. on SRS, PUCCH, PUSCH
· TPs listens to UE’s UL signals and the network determines each UE’s primary TP and secondary TP(s) based on the UL measurement results from the TPs.
Principle 2: CSI-RS port(s) selection based on CSI-RS measurement by the UE
· UE measures CSI-RS and report measurements such as RSRP. The network decides the primary TP and the secondary TP(s) for each UE based on the UE’s measurement reports.
The pros and cons of the two principles are compared in the table below.
Table 1: Pros and cons of the two principles of CSI-RS port(s) selection

	Principle
	Pros
	Cons

	Principle 1: CSI-RS port(s) selection based on UL measurement e.g. on SRS, PUCCH, PUSCH
	The simplest approach in terms of specifications.
No additional UE implementation complexity.
	Relying on the UL measurement may not be accurate enough since there can be mismatch between the UL and DL signal quality, especially in the case of FDD.
Frequent UL transmission by the UE may be required to allow the network to obtain accurate measurement results. This can drain UE battery power.
Additional network implementation complexity.

	Principle 2: CSI-RS port(s) selection based on CSI-RS measurement by the UE
	Measurement based on CSI-RS conveys more accurate information about the DL signal quality.
Less network implementation effort if network can rely on UE measurement reports.
	Additional standard effort is needed.
Additional UE implementation complexity is necessary.


We currently do not see a strong argument/evidence favoring one principle over the other. Hence both options should be kept open for further study.
Proposal: RAN1 is requested to discuss and evaluate which of the principles for CSI-RS port(s) selection should be adopted for non-uniform networks with low-power nodes. Both principles should be kept open for further study.
3 Conclusion
In this contribution, we discussed the issue of CSI-RS port(s) selection for non-uniform networks with low-power nodes and have the following proposals.
Proposal: RAN1 is requested to discuss and evaluate which of the principles for CSI-RS port(s) selection should be adopted for non-uniform networks with low-power nodes:
Principle 1: CSI-RS port(s) selection based on UL measurement e.g. on SRS, PUCCH, PUSCH

Principle 2: CSI-RS port(s) selection based on CSI-RS measurement by the UE

Both principles should be kept open for further study.
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