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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. During RAN1#69bis and RAN1#70, the following assumptions for antenna ports quasi co-location were agreed.
Table 1: Quasi co-location assumption within each RS type

	CRS
	CSI-RS 
	PDSCH DMRS

	May be assumed as quasi co-located wrt all long term channel properties {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} within a cell.


	Within a CSI-RS resource, CSI-RS ports may be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}.


Between CSI-RS resources CSI-RS ports shall not be assumed as quasi co-located  wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}.
	May be assumed as quasi co-located within a subframe wrt to {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}


PSS/SSS and CRS ports for a cell may be assumed as quasi co-located wrt {Doppler shift, Average delay}.
On top of the above assumptions within each RS type, it is also agreed in RAN1 that a Rel-11 UE supports at most two UE behaviours for the quasi co-location assumptions between RS of different types. Behaviour A is expected to be applicable when CRS, CSI-RS and PDSCH DMRS are quasi co-located for the considered UE (with the exception of Average gain). Behaviour B is intended by RAN1 to be the UE behaviour typically applicable for UEs operating in DL CoMP. The network configures the appropriate UE behaviour based, e.g., on the deployment, where details about how such behaviour is indicated are still FFS in RAN1.
The two behaviours are defined as follows:

Behaviour A: 

CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}

Behaviour B: 

CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {
Delay spread, Doppler spread, Doppler shift, Average gain, 
Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signalling may be assumed as quasi co-located wrt { Delay spread,Doppler spread, Doppler shift, Average delay }
Note that quasi co-location assumptions regarding ePDCCH DMRS are not captured in this LS and are FFS in RAN1.. 
In [3], RAN1 provided a reference definition of quasi co-located antennas based on the expression “large-scale properties of the signal”. However, after additional discussions and in order to avoid ambiguities, RAN1 would like to provide the following updated reference definition of quasi co-located antennas:

 “If two antenna ports are “quasi co-located”, the UE may assume that large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed”.

The “large-scale properties” mentioned in the above definition consist of some or all of:

· Delay spread 

· Doppler spread 

· Doppler shift

· Average gain 

· Average delay
For clarification and only for the purpose of definition of quasi co-location channel properties:

· the term channel in the above definition includes all the effects and transformations occurring after the corresponding antenna port as defined in [4], including impairments and non idealities of the radio equipment from eNB;

· antenna ports may be assumed to be  ideally synchronized in time and frequency;
· non idealities in the RF chain as well as network’s intended control of tx delay, tx frequency shift and tx power difference of the transmit signal as compared to the nominal value are included in the channel model.
The following reference deployment is suggested for consideration to RAN4:

· TP1 is a high power transmission point (TP) 

· TP2 is a low power TP with a nominal transmit power that is 16dB lower than the nominal transmit power of TP1
· Each TP transmits CRS/PSS/SSS and a TP-specific CSI-RS resource

· CRS/PSS/SSS are transmitted from the different TPs either using an identical cell-ID or with TP-specific cell-ID 
· Alternatively (in another example deployment) only TP1 transmits CRS/PSS/SSS and each TP transmits a TP-specific CSI-RS resource

· The UE is associated to a serving cell based on RSRP measurements
· A cell selection offset may be considered
· The UE provides CQI/RI/PMI feedback for each of the two configured CSI-RS resources
· The eNB transmits PDSCH TM10 from one or two of the TPs using the associated PMI/RI/CQI 

· The TP(s) for PDSCH may be dynamically changed at each subframe

· For Behavior B only: A CSI-RS resource that may be assumed by the UE to be quasi co-located with DMRS is signaled in each subframe 

· The UE is not aware of the association of TPs to CRS, CSI-RS resources and DMRS.

The reference deployment is further exemplified in Figure 1. The UE is placed arbitrarily on the line intersecting the two transmission points.
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Figure 1: Reference deployment. Each point transmits DMRS only when PDSCH is transmitted from that point.
RAN1 would like to emphasize that it is particularly important to ensure by proper testing that UEs do not assume co-located channel parameters when such assumption is not allowed.

2. Actions:

To TSG RAN WG4:

ACTION:
RAN1 would like to ask RAN4 to take this information into account while discussing test case definitions. 
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN1 Meeting #70bis, 8th-12th October 2012, San Diego, US
TSG-RAN1 Meeting #71, 12th-16th Nov 2012, New Orleans, US
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