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1. Overall Description:

RAN 1 would like to thank RAN 4 for their LS [1], in response to the LS from RAN1 [2] on antenna port mapping onto geographically separated antennas. A first LS response to RAN 4 [3] focused on the definition of ports quasi co-location and assumptions on received signals timing. RAN 1 would like to complement [3] by defining assumptions on ports quasi co-location and reference scenarios for performance requirements targeting antenna ports quasi co-location.

The following quasi co-location assumptions shall be taken into account by UEs:

· CRS: all CRS ports for a given cell are quasi co-located
· CSI-RS: all CSI-RS ports within a CSI-RS configuration are quasi co-located. Different CSI-RS configurations shall not be assumed as quasi co-located
· PDSCH DMRS: all DMRS ports within a PRB group shall be assumed as quasi co-located
· PDSCH DMRS belonging to different PRB groups may not be assumed as quasi co-located
· DMRS for ePDCCH shall not  be assumed as quasi co-located:

· Between different ports 

· Between different RBs

· If  a DCI message is associated with two or more DMRS ports and/or two or more PRBs, all ports associated with the DCI message may be assumed to be quasi co-located over all associated PRBs

Reference signals of different types (i.e., CRS, CSI-RS and DMRS) may never be assumed as mutually co-located.

A DMRS to PSS/SSS timing offset range of [-1;+2.5] us may be considered as reference for RAN4 tests.
A power imbalance up to 9dB between CSI-RS configurations may be considered as reference for RAN4 tests.

CRS power up to 15dB smaller than DMRS received power, in case of rank-1 transmission for PDSCH and ePDCCH, may considered as reference for RAN4 tests.
The following reference scenarios are proposed for test definition:
A)
CoMP, dynamic point selection: Multiple CSI-RS configurations are defined, where each configuration is transmitted from a different geographical location (transmission point). CRS are transmitted from a single point. UE provides CQI/RI/PMI feedback for each CSI-RS configuration. eNB transmits PDSCH TM9 and ePDCCH from one of the points using the associated PMI. The UE is not aware of the association of points to CRS, CSI-RS configurations and DMRS.

B)
CoMP, Joint transmission: Multiple CSI-RS configurations are defined, where each configuration is transmitted from a different geographical location (transmission point). CRS are transmitted from a single point. UE provides CQI/RI/PMI feedback for each CSI-RS configuration. eNB transmits PDSCH TM9 or ePDCCH from multiple points by virtualizing DMRS using the associated PMIs. The UE is not aware of the association of points to CRS, CSI-RS configurations and DMRS.

C) CoMP, heterogeneous deployment: Multiple CSI-RS configurations are defined, where one configuration is transmitted from the macro node (equipped with 4 tx ports) and one configuration is transmitted from the pico node. CRS are transmitted from the pico node, CRE of 9dB is configured and the UE is close to the extended cell edge between macro and pico nodes. UE provides CQI/RI/PMI feedback for each CSI-RS configuration. eNB transmits PDSCH TM9 or ePDCCH from the macro by using the associated PMIs. The UE is not aware of the association of points to CRS, CSI-RS configurations and DMRS. The rx power for CRS is on average 15dB smaller than that from DMRS, in case of rank-1 transmission for PDSCH and ePDCCH. The CSI-RS configurations are received with a relative power imbalance of 9dB.

D)
CoMP, heterogeneous deployment: Multiple CSI-RS configurations are defined, where one configuration is transmitted from the macro node and one configuration is transmitted from the pico node. CRS are transmitted from the macro node, CRE of 0dB is configured and the UE is close to the cell edge between macro and pico nodes. UE provides CQI/RI/PMI feedback for each CSI-RS configuration. eNB transmits PDSCH TM9 or ePDCCH from the pico by using the associated PMIs. The UE is not aware of the association of points to CRS, CSI-RS configurations and DMRS. 

· DMRS from pico are received 1us before CRS from macro

· The CSI-RS configuration transmitted from the pico is received 1us before CRS from macro

2. Actions:

To TSG RAN WG4:

ACTION:
RAN1 would like to ask RAN4 to define performance tests enforcing the above assumptions on ports quasi co-location and to take the above reference scenarios into account while defining such tests. 
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN1 Meeting #70bis 8th-12th October 2012, Santa Rosa, USA
TSG-RAN1 Meeting #71 12th-16th November 2012, New Orleans, USA
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