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1. Overall Description:
RAN 4 would like to thank RAN1 for their LS in R1-113610 [1] on antenna port mapping onto geographically separated antennas and for their LS R1-121919 [3] in response to the LS from RAN4 [2].

In [2] RAN4 has previously informed RAN1 that, under the assumption of arbitrary RS ports (CRS, DM-RS and CSI-RS) location in Rel-11, performance degradation may occur for certain legacy UE implementations which may assume RS ports co-location. Moreover, RAN 4 has noted that certain assumptions on arbitrary RS ports location may lead to increased UE complexity.
Meanwhile, RAN1 in 3GPP TSG-RAN1 Meeting #68bis has made the following agreements:

CRS may be assumed as quasi co-located by the UE wrt all long term channel properties {delay spread, rx power, frequency shift, Doppler spread, Received timing} within the serving cell
DMRS for PDSCH May be assumed as quasi co-located within a subframe wrt to {delay spread, rx power, frequency shift, Doppler spread, Received timing} 
For CoMP resource management set:  

· Within a CSI-RS resource:  CSI-RS ports may be assumed as quasi co-located wrt {delay spread, rx power, frequency shift, Doppler spread, Received timing}.
· Between CSI-RS resources: CSI-RS ports shall not be assumed as quasi co-located at least wrt {delay spread, rx power, frequency shift, Doppler spread} 

For CoMP measurement set:  

· Within a CSI-RS resource:  CSI-RS ports may be assumed as quasi co-located wrt {delay spread, rx power, frequency shift, Doppler spread, Received timing}.
· Between CSI-RS resources: CSI-RS ports shall not be assumed as quasi co-located at least wrt {delay spread, rx power, frequency shift, Doppler spread}
A common FFT timing may be used by the UE for reception of ports belonging to non quasi co-located CSI-RS resources.
Taking the above RAN1 agreements into account and upon further studying, RAN4 finds that the Rel-11 as well as legacy UEs may experience severe performance degradation even under a moderate amount of non-quasi-collocation. Therefore, for the scenarios where RAN1 identifies as non-quasi-collocated, RAN4 will determine the range of non-collocation that the UE is able/required to handle and introduce proper test cases.
Below is RAN4’s recommendation for each of the antenna port pair scenarios
· Regarding antenna ports co-location between DM-RS and CRS, RAN4 recommends that the timing offset be limited to a small value (e.g. +/-1usec) for Rel-11 UEs. RAN4 also notes that any such timing offset may impact legacy UE performance. RAN4 could further study the impact of power imbalance upon further input on relevance of such scenarios from RAN1.

· Regarding antenna ports co-location between CSI-RS and CRS, RAN4 recommends that the timing offset be limited to a small value (e.g. +/-1usec) for Rel-11 UEs. RAN4 also notes that any such timing offset may impact legacy UE performance. RAN4 could further study the impact of power imbalance upon further input on relevance of such scenarios from RAN1.

· Regarding antenna ports co-location between CSI-RS ports of different CSI-RS resources, RAN4 recommends that the timing offset be limited to a small value (e.g. +/-2usec). RAN4 could study the impact of such timing offset on Rel-11 UEs upon further input on relevance of such scenarios from RAN1. RAN4 also notes that any such timing offset may impact legacy UE performance. RAN4 could further study the impact of power imbalance upon further input on relevance of such scenarios from RAN1.

· Regarding antenna ports co-location between DM-RS and CSI-RS ports, RAN4 recommends that UE may assume that DM-RS ports are quasi-collocated with the CSI-RS ports from which the feedback was derived for the DM-RS ports.

2. Actions:

To: RAN1 
1. RAN4 kindly requests RAN1 to take into account RAN4 responses related to the antenna ports co-location.
2. RAN4 kindly asks feedback on reference scenarios in terms of antenna ports deployment and power imbalance which need to be considered in RAN4.
3. Date of Next 3GPP TSG-RAN4 Meetings:
3GPP RAN4 #64bis

October 8 – 12, 2012

Santa Rosa, USA

3GPP RAN4 #65

November 12 – 16, 2012
New Orleans, USA
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