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1. Introduction
In RAN4 #64, the following Way Forward on geographically separated antenna was agreed [2]
· Agree that closed loop performance has to be evaluated in this study for CSI related issues

With the progress made in RAN1 as captured in the LS response to RAN4 [1], it is clear that the impact on UE demod and CSI requirement should be only relevant to Rel-11 CoMP. In this contribution, we share our understanding of the issue and propose a next-step.  
2. RAN1 Agreement 
Definition

RAN1 provided updated reference definition of quasi co-located antennas as follows:
“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

Since the notion of “channel” was not explicitly defined because a channel is subject to the receiver observation system implementation and thus its characteristics are not testable. So RAN1 specifically clarified that the channel mentioned above and its characteristics are only for the purpose of definition of quasi co-location properties.
UE assumptions and behavior:

RAN 1 clarified the following assumptions for antenna ports quasi co-location:
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}.
RAN1 agreed that a Rel-11 UE supports at most two UE behaviors for the quasi co-location assumptions between RS of different types: 
- Behavior A:

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

- Behavior 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 signaling may be assumed as quasi co-located wrt { Delay spread, Doppler spread, Doppler shift, Average delay }

Behavior A is expected to be applicable when CRS, CSI-RS and PDSCH DMRS are quasi co-located with the exception of average gain. Behaviour B is intended to be the UE behavior typically applicable for UEs operating in DL CoMP (i.e., TM10). 

3. Discussion

In TM9 PDSCH, quasi co-location between CRS, CSI-RS, and PDSCH DMRS (i.e., behavior A) can be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}. For behavior B, these ports shall not be assumed quasi co-located in CoMP with the exception that DMRS and a particular CSI-RS resource indicated by physical layer signaling may be assumed quasi co-location wrt {Doppler shift, Doppler spread, Average delay}. It basically means that an eNB signals to the UE the selected TP in DPS for UE’s channel estimation and decoding. 

Therefore, it is our understanding that behavior-B is a Rel-11 issue for CoMP-capable UE. And for Rel-8/9/10 UEs or Rel-11 UEs that does not support CoMP, behavior-A is the default behavior which is also the assumption in all the Rel-10 CSI related test cases. 

Proposal: Conclude in this TEI11 that there is no need to define additional test case or new UE demod/CSI requirements in Rel-8/9/10. The antenna co-location issue due to geographically separated antennas is mainly an issue in Rel-11 CoMP operation, and hence appropriate test can be defined there. 
In a companion paper [3], we propose that PDSCH demod test in CoMP (TM10) should focus on the difference to TM9, i.e., with dynamic signaling of DMRS and a particular CSI-RS resource. In order to test that UE can follow, and perhaps benefit from, the dynamic signaling, for example, we can have the eNB transmit in alternately from two TPs with different propagation delays. With the assistance of the signaling, the test UE should see improved channel estimation and throughput gain versus implementations that does not take advantage of the signaling. 
4. Conclusion 
In this contribution, we share our understanding the issue and proposed the next-step for this TEI:
Proposal: Conclude that there is no need to define additional test case or new UE demod/CSI requirements in Rel-8/9/10. The antenna co-location issue due to geographically separated antennas is mainly an issue in Rel-11 CoMP operation, and hence appropriate test can be defined there. 
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