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1. Introduction
The CoMP SID was significantly updated in the last RAN plenary. Non-traditional deployment scenarios such as heterogeneous networks and/or distributed RRUs within a single cell are now explicitly included with the aim of investigating CoMP for a wide range of deployment scenarios. This contribution outlines baseline schemes in support for CoMP in an attempt to bring focus to the coming studies and increase the chances of real progress on the understanding of CoMP.
2. Discussion
The characterization and impact of back haul constraints is an important area of the CoMP studies. Introducing such constraints at an early stage of the study item would however be risky from a progress point of view considering that achieving clear conclusions on the level of CoMP gains of CoMP has turned out to be difficult even in the simpler case when backhaul constraints are completely neglected. This is also indicated by the updated CoMP SID which provides a working order starting with focusing on high capacity and low latency communication between transmission points. Thus RAN1 initial work is primarily targeting extending CSI feedback for CoMP and assessing the level of gains such feedback can bring with appropriate scheduling. 
Observation

· Initial focus of CoMP studies is on extending CSI feedback for CoMP and assessing the performance for homogenous and well as heterogeneous networks while ignoring backhaul constraints

Heterogeneous networks is an area that deserves further consideration when it comes to CoMP since the interference situation between the macro and pico transmission points may be much worse than between transmission points within the same layer. Even for such scenarios, the underlying assumption in 3GPP has so far been a classical deployment strategy with one logical cell (cell-id) per transmission point. But that is not the only possibility. As mentioned in the CoMP SID, scenarios with distributed RRUs all within the same logical cell are also supposed to be investigated. A deployment with distributed RRUs within a logical cell has the potential to avoid many instances of hand-overs between transmission points and also minimize the set of resource elements occupied by CRS, thereby avoiding the detrimental impact of interference from CRS in a heterogeneous network. Indeed, the other interference related problems triggering the need for the current almost blank subframe eICIC concept seems to automatically vanish if the pico and macro transmission points all belong to the same logical cell. CoMP as such dilutes the traditionally clear concept of a cell making it natural to investigate benefits in relaxing the requirement of having one logical cell per transmission point in conjunction with CoMP studies. 

Proposal
· Study mechanisms for efficient support of distributed RRUs within single logical cell

· Including in particular the scenario where the RRUs implement the macro as well as pico layer in a heterogeneous network
The presence of only a single CRS pattern within the CoMP cooperating set also means that the problems with CRS and PDSCH collisions vanish for joint transmission. Thus joint transmission investigations should primarily be targeting the scenario of distributed RRUs within a single cell.

Proposal
· Focus joint transmission investigations on the case of distributed RRU within a single logical cell
Much work in Rel-10 was spent on developing new CSI feedback solutions for MU-MIMO. It turned out that the existing implicit feedback concept could provide respectable MU-MIMO gains while simplifying consistent UE behavior and maintaining existing CSI feedback testing concept.  The scheduling operation of MU-MIMO is in many ways similar to that of CoMP in that for both cases there is a need for evaluating a number of scheduling hypotheses including one or more UEs allocated on the same time-frequency resource separated spatially by different precoders. There is therefore no obvious reason why the so far successful and well-established concept of implicit feedback needs to be abandoned for CoMP. Implicit feedback thus constitutes a natural baseline for the further CoMP studies. 
Proposal

· CSI feedback schemes based on present implicit feedback methodology as baseline
For efficient CSI feedback for the mentioned distributed RRU scenario, the CSI-RS needs to be decoupled from the cell and instead configured in a UE specific manner so that the possibility for using separate CSI-RS patterns per transmission point is available. The set of transmission points the UE reports CSI for is anyway likely required to be UE specific making UE specific CSI RS configuration a natural choice, which is future-proof and can support the new type of deployments.
Proposal

· UE specific configuration of the set of CSI-RS patterns that corresponds to the CSI-RS measurement set (referred to as CoMP measurement set using previous terminology)

· Number of CSI-RS patterns N in CSI-RS measurement set is RRC configurable: values include N = 1, 2,  3,  9
· CSI-RS reporting set is the reported CSI patterns as measured on a subset of  the CSI-RS patterns in the CSI-RS measurement set
· Number of CSI-RS patterns M in CSI-RS reporting set is RRC configurable: values include M = 1, 2, 3
· Example: UE reports CSI corresponding to three strongest CSI-RS patterns in CSI-RS measurement set
A baseline framework for CSI feedback extending the present CSI feedback for CoMP is also useful for expediting the CoMP studies. The CSI feedback should preferably be such that all the three main types of CoMP operation, coordinated scheduling, coordinated beamforming and joint transmission, may be supported within the same feedback structure, if such support turns out to be desired. The concept, previously discussed in Rel-10, of hierarchical feedback seems to lend itself well towards such a wide range of applications. 
Proposal
· Baseline is the present Rel-10 CSI feedback reported per CSI-RS pattern in CSI-RS reporting set
· For joint transmission studies: amended with phase offsets aligning the CSI feedback corresponding to different CSI patterns in the CSI-RS reporting set.
One of the most important consequences of Rel-10 is the wide-scale acceptance of UE specific RS for both TDD and FDD. UE specific RS is especially important for CoMP since it makes the transmission points transparent to the UE from a PDSCH demodulation perspective giving needed flexibility in the scheduling. The UE specific control signaling, PDCCH, PHICH, is however still using CRS and thus strongly limiting the flexibility in using those control channels. To enhance capacity and coverage of control signaling, CoMP, MU-MIMO and beamforming techniques should be applicable also to PDCCH/PHICH by considering introducing UE specific RS also for these channels. A possible design could be based on the R-PDCCH, for which UE specific RS is already supported. 
Proposal

· Investigate UE specific RS for PDCCH/PHICH

· Design along the lines of R-PDCCH 






