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1 Introduction

For both UE complexity considerations as well as standardization effort, we should strive for CoMP operation which is to as large extent transparent to the UE as possible. Some aspects cannot be transparent to the UE, such as reporting CSI and or RSRP for multiple transmission points, however the downlink transmission should be constructed such that the UE may transparently receive the signal regardless of which coordinated transmission is applied in a given instance. 

2 Configuration for DMRS

The current agreement on the DMRS scrambling sequence requires the additional configuration of the two virtual cell IDs, x(0) and x(1), that are used for initializing the scrambling sequence.

3 Configuration of CSI-RS resources

It is noted that non-zero power CSI-RS resources/configurations are utilized for multiple reasons. It therefore seems reasonable that a terminal is configured, by means of RRC signaling, with a “pool” of CSI-RS-r11, each associated with a CSI-RS-ID which is an integer that can be used to indicate a specific CSI-RS-r11. Each CSI-RS-r11 (and hence also the associated CSI-RS-ID) thus completely describes a non-zero power CSI-RS:


CSI-RS-r11:

antennaPortsCount

resourceConfig

subframeConfig
pC

Virtual cell ID, X

CSI-RS-ID

This pool of CSI-RS-r11 would then typically be configured for a UE at a handover from one coordinated cluster to another. The configuration of the CoMP Measurement Set and CoMP Resource Management Set can then determine a list of CSI-RS-IDs identifying CSI-RS-configs in this pool.

This pool of CSI-RS-r11 would then replace the current CSI-RS-r10. 

The configuration of zero-power CSI-RS could be reused from Rel-10.

4 Configuration for interference measurements

The agreed IMR also requires additional RRC signaling to be determined. A IMR (IMR-config) could be completely determined by a single resourceConfig, as 

IMR-config:


resourceConfig

in which case it would be understood that the IMR corresponds to a CSI-RS resource with antennaPortsCount equal to four, and reuses the same subframeConfig as the zero power CSI-RS configured for the UE. 

It should be further specified that it is expected that the IMR is matched by a corresponding zero power CSI-RS configuration.

5 Configuration for CSI reporting

The CSI reporting relates to the CSI-RSs in the CoMP Measurement Set and the interference hypotheses for which to evaluate a particular CSI-RS. We propose to introduce the concept of a CSI Process which corresponds to the CSI reporting of a particular CSI-RS (in the CoMP Measurement Set) and a particular interference hypothesis. Depending on the agreements relating to the interference measurements, an interference hypothesis corresponds to one, out of multiple, IMRs, or a certain configuration of UE emulated intra-cluster interference. 

Moreover, it should be possible to configure a rank restriction for a CSI-Process to follow the rank recommended for a different CSI-Process [1].
This behavior could be captured by a RRC configuration message with the following structure


CSI-Process-r11:



CSI-RS-Signal
 


a CSI-RS-ID


Interference-Emulation


a list of CSI-RS-IDs



(alternatively an Identifier to an IMR)



CSI-Process-ID



an Integer


(Optional) Rank_Restriction

a CSI-Process-ID



(Optional) PMI_Restriction

a CSI-Process-ID

The number of CSI-Processes allowed for configuration should be restricted by the standard.

Moreover, the number of allowed unique CSI-RS-IDs in the above configuration (corresponding to the CoMP Measurement Set size) should also be restricted in accordance with an agreed maximum size of the CoMP Measurement Set size.

6 Configuration for CoMP Resource Management Measurements

Similarly as for CSI reporting the CoMP Resource Management Set can be configured as a subset of the pool of non-zero power CSI-RSs.

There are multiple options on how the reporting for CoMP Resource Management could be implemented, and we should let RAN2 design the specifics of the reporting framework.

A seemingly appropriate solution would be to interpret the CoMP Resource Management Set as a “search space” for CSI-RS for the CSI-RSRP reporting. Then much of the CRS based RSRP reporting framework could be reused, in which the UE reporting will typically be event triggered to report the CSI-RSRP that exceed certain configured thresholds. With such an interpretation, then the maximum size of the CoMP Resource Management Set becomes less relevant

There are different such reporting configurations used for current measurements:
· Event triggered reporting

· Event triggered periodic reporting

· Periodic reporting

Each of these should be considered for the CSI-RSRP measurements.
7 Modification to DCI formats

At this point we do not see a need to make any changes to the DCI format, but CDI format 2C would be sufficient to effectively operate CoMP in considered scenarios 1 through 4.

Some companies have raised the concern that to operate dynamic point selection or JT using two transmission points belonging to two different cells there may be issues that the PDSCH resource mapping is different in the two cells due to,

· potentially different CRS shifts

· potentially different PDCCH regions

However, it should be emphasizes that the CRS shift is not a concern in any subframe configured as an MBSFN subframe in the two cells (it is a reasonable implementation requirement that the MBSFN configuration is aligned in the two cells), which could be configured to be up to 6 out of 10 subframes. 

Since CoMP is primarily useful in the high load case, where there is substantial interference to coordinate, the fraction of the UEs for which DPS and/or JT is relevant are at the sector/cell edges, and hence the scheduler can partition the subframes between the users so that the MBSFN subframes are prioritized for CoMP terminals.

Moreover, the PDCCH region, of the two cells can be fixed to be the same (or dynamically aligned) which would solve the problem of different PDCCH regions. This is in particular not a problem is there is a substantial fraction of release 11 terminals in the network, which will be capable of receiving the ePDCCH. Hence, a small PDCCH region can be statically configured with sufficient capacity for scheduling legacy terminals, whereas the ePDCCH is used for scheduling assigments for release 11+ terminals.

In conclusion, the baseline should be that no changes are performed to the DCI format. 

Proposal:

· CoMP is implemented by reusing DCI format 2C without change

8 Conclusions

Herein we give our view on the control signal aspects of CoMP. We propose RRC signaling for defining the CSI reporting and the CoMP Resource Management measurements. We further analyze the need of changes to a DCI format, an conclude that CoMP can be effectively operated in all considered scenarios using DCI format 2C.
9 References

[1] R1-122836, “RI and PMI sharing between multiple CSI Processes”, Ericsson, ST-Ericsson, 3GPP TSG-RAN WG1 #69












































































































































































































































































































