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Abstract: In this contribution are justified two new simulation assumptions to be clarified: one related to measurements and another one related to the method for coordination.
Introduction

The Justification of the SI in RP-160954 ‎[1]
includes:

“The channel and interference measurements for CSI could be another area of the enhancements, where the overhead associated with the CSI measurement resources is currently limiting factor of supporting larger number of coordinating transmission points in the dense network.
The requirements indicated in ‎[1] include:
· “-
Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points
Note 1: Evaluation should focus on the dense deployment scenarios”

Network graphs in LTE mobile networks
The information regarding the state of the wireless network can be represented by network graphs, including nodes (transmission points and UEs) and edges (inter-node interactions). 
The network graphs are more suitable for inter-transmission point scheduling coordination as they provide ordered and comprehensive information regarding the connectivity, inter-node interactions and node properties.
An example of a network graph is presented in Figure 1:
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Figure 1: A downlink network graph
The serving and interfering links are named “edges” of the network graph. The edges in this example are noted with D (for downlink) followed by the index of the transmitting node, the index of the receiving UE and the index of the node serving the UE.
The network graph in Figure 1 shows the base stations (nodes or vertices) creating interference for example to UE2 (for example the edges D4;2,2 and D3;2,2 and D1;2,2). 
Observation 1: The network graphs represent a convenient mode for presenting the channel of the mobile network

As it can be observed from the network graph, the total downlink interference can be easily assessed by a simple linear equation if the EIRP (Effective Isotropic Radiated Power) of the transmitted power and the path loss for each edge is known. If this information would be available, a Central Coordinator function could set the power to be used by each interfering cell and could pre-evaluate the obtainable CQI for different active cells and transmission powers of each cell. 
Alternatively the coupling loss between nodes can be used as a representation of the path loss.
A similar network graph can be built for the up-link or D2D communication.

Observation 2: The edges of a network graph connecting the UEs with the transmission points should reflect  the path loss of each node such to allow the estimation of the total interference experienced in DL by UE or in UL by base station.
Observation 3: The coupling loss between nodes can be used as a representation of the path loss.

The nodes can include information related to transmission point/base station, for example, X2-like information such as power allocation per time/frequency resource (i.e. RNTP information) per cell or energy model of the transmission point or UE battery status. 

Observation 4: The nodes in the network graphs can include the information specific to a base station or a transmission point or an UE.
CQI reports for use in CoMP
Cell-specific CQI
The existing CQI reports, even if transmitted to a central coordinator, lack the property of linear combination; in addition TS 36.423‎[4] limits the number of CSI processes per UE and per cell to only four, with only maximum two reports per CSI process (for example for two subbands).

CQI should be assessed in each subframe, as the background interference could change. For 10 subframes and 6 subbands per subframe, this may conduct to 60 UE Reports per 10 subframes, which is obviously too much.
TS 36.423‎[4] limits the number of CSI processes per UE and per cell to only four, with only maximum two reports per CSI process (for example for two subbands), conducting to maximum 8 Reports per cell. 
Eight CQI reports are enough for covering:

· 3 interfering cells, in one subframe, with the restriction that only wideband CQI is used
· 1 interfering cell in one subframe, if subband CQI is used.
This is not enough in dense deployments.
Observation 5: The existing cel-specific CQI reporting is not suitable for CoMP in dense deployments.
Using CQI in network graphs

Assuming that an UE will attach to each transmission point and will evaluate the CQI in that cell, will this be useful for obtaining through a simple equation an estimation of the CQI to be experienced by UE with a linear combination of transmitting points and used powers? The answer is definitely NOT, as CQI does not carry any specific information on the path loss or interference amount and the CQI from multiple sources cannot be linearly combined, CQI being by definition a logarithmic metric.
Observation 6: CQI is not suitable to be used in network graphs, not carrying information on path loss or interference and lacking the property of linear combining.
Conclusion 1: CQI is not sufficient in dense deployments and new reports are needed for interference assessment.
Conclusion 2: The new reports shall allow linear combining of the reported metric.

Coordinated Scheduling

The SI targets coordinated scheduling, but which entity will actually do the coordination? Being no such entity defined in LTE architecture, the entire study will be in fact limited to the resource scheduling in RRHs belonging to a single eNB.
Observation 7: There is no entity in LTE architecture which can coordinate the scheduling in CS/CB.
Coordinated CSI-RS allocation

The channel measurement implies the coordinated CSI-RS transmission for downlink or SRS for uplink. This allocation may be different from the current CSI-RS usage for CSI reporting. 

Observation 8: There is no entity in LTE architecture which can coordinate the scheduling of CSI-RS for channel measurements
Requirements for study
From the above discussion result the following item for study:
1. New CoMP-suitable measurements and reports
2. A central coordination function able to coordinate inter-eNB scheduling.
Requirements for simulation assumptions

It is needed to clarify what method was used for Coordinated Scheduling.

In addition, is needed to clarify which new measurements where defined and which coordination for CSI-RS was used.
Conclusion 3: The simulation shall specify which reports for channel and interference measurements were used.
Conclusion 4: The simulations shall specify if a central coordination function was assumed for traffic and reference signals scheduling.
Conclusions
Conclusion 1: CQI is not sufficient in dense deployments and new reports are needed for interference assessment.

Conclusion 2: The new reports shall allow linear combining of the reported metric.

Conclusion 3: The simulation shall specify the proposed new CSI reports for channel and linear interference measurements.
Conclusion 4: The simulations shall specify if a central coordination function was assumed for traffic and reference signals scheduling.
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