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1 Introduction

In meeting 64bis a discussion took place on the impact how to handle the definition of the performance requirements for Comp and Quasi Colocated antennas. This document addresses this issue and provides a way forward.

2 Discussion
The discussion on quasi collocated antenna started because of an LS from RAN 1 in early 2012. RAN 4 has started a performance analysis to understand the impact of quasi non collocation onto performance.

This non quasi collocation work was meant from the start to be valid for all Rel 11 UEs. 
In the meantime RAN 4 started the work on Comp performance requirements for which non quasi collocation assumption is needed; in fact at least scenarios 2, 3 and 4 mentioned in the TR 36.814 considers transmission points which are not geographically collocated.

RAN 1 has recently defined 2 behaviours:
Behaviour A: everything is collocated (a part for channel gain).
Behaviour B: intra-resources CSI-RS can be considered as collocated, DM-RSs are collocated within the subframe, CSI-RS and DM-RS are non collocated wrt CRSs and at least a CSI-RS resource indicated by physical layer signaling may be assumed as collocated with DM-RS.

RAN 1 has indicated to RAN 4 that it is important to guarantee that the UE follows the correct behaviour B, in order to make sure that the performance are not compromised.

Additionally RAN 1 has decided to introduce TM10 which will work at least under the assumption of behaviour B, and no other TMs will support Behaviour B in Rel-11. Hence it is important to define performance requirements for TM10 with the assumption of Behaviour B, i.e. the different transmission points are non quasi collocated. RAN 1 is also discussing whether behaviour A will be possible under TM10. Whether or not to include tests under behaviour A can be discussed further once RAN 1 has finalized the discussion. 
Additionally, it has been decided recently in RAN 1 that the number of supported CSI-RS processes is signalled by the UE as a capability (it can be 1, 3 or 4), as indicated by the following table on the UE capabilities:
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 

	Need for eNB to know whether the
feature is supported by the UE

	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	Note
	Responsible WG
	RAN WG recommendation

	7. CoMP
	7-0
	DL CoMP operation with a single CSI process
	1) PDSCH Transmission Mode 10 with 1 CSI process
    - Channel estimation on non-zero-power CSI-RS resource
    - Interference measurement on UE specific IMR
    - DL UE specific CSI-RS/DM-RS sequence configuration
    - Periodic/aperiodic CSI reporting
    - Downlink control signaling to support PDSCH rate matching and demodulation
    - Antenna port quasi-colocation assumptions
    - Support of 1 CSI process per CC
	None
	Yes
	DL CoMP operation with a single CSI process not possible 
	Need
since feedback modes, e.g., no-RI/PMI CSI, will be different
[FFS] CSI reference resource difference between FDD and TDD
	 
	RAN1
	 

	
	7-1
	DL CoMP operation with multiple CSI processes
	1) PDSCH Transmission Mode 10 with multiple CSI processes    
    - Support of 3 or 4 CSI processes in single carrier operation based on capability signaling 
    - [FFS] Supported number of CSI processes with CA
	DL CoMP operation with a single CSI process [7-0]
	Yes
	DL CoMP operation with multiple CSI processes not possible 
	Need
since feedback modes, e.g., no-RI/PMI CSI, will be different
[FFS] CSI reference resource difference between FDD and TDD
	 
	RAN1
	Optional with capability signaling


Because of the commonalities and because the behaviour B will be supported by TM10 it is possible to couple the Comp and QCL antennas discussions:

The following is proposed:

· Decide timing offsets and frequency errors which the UE can tolerate for the definition of the performance requirements.

· Proposals are included in a separate paper.

· Define PDSCH performance requirements for TM 10 with Behaviour B. Wait for RAN 1 decision to decide whether to include also PDSCH performance requirements for TM10 with behaviour A. Effort should be concentrated on behaviour B.
· PDSCH performance requirements should be defined at least for the minimum UE capability (single CSI-process, Comp feature group 7-0). It would be preferable also to add a PDSCH test with the maximum UE capability (4 CSI-processes, Comp feature group 7-1) to test correct rate matching UE capability and if possible additional Comp scenarios.
· CSI reporting should be tested according to the UE capability (single CSI-RS process reporting or multiple CSI-RS processes reporting).

· It is important to test the correct UE behaviour. As such, it is important to define a test threshold which allows discriminating between correct UE behaviour and wrong or partially wrong UE implementation. 
· Correct timing error compensation

· Correct frequency error compensation

· PDP estimated independently. 

· SNR (noise and interference level) estimated independently. 
· We can consider further the details of the test set up in the context of Comp WI.  
3 Way forward
The proposed way forward is as such:

· Decide timing offsets and frequency errors which the UE can tolerate for the definition of the performance requirements. Proposals in separate papers. 
· Define PDSCH performance requirements for TM 10 with Behaviour B. Wait for RAN 1 decision to decide whether to include also PDSCH performance requirements for TM10 with behaviour A. 

· Requirements need to make sure that the UE follows the correct implementation.
· PDSCH performance requirements should be defined at least for the minimum UE capability (single CSI-process, Comp feature group 7-0).  It is preferable to add PDSCH tests with the maximum UE capability (4 CSI-processes, Comp feature group 7-1) to test correct rate matching UE capability and additional Comp scenarios. 
· CSI reporting should be tested according to the UE capability (single CSI-RS process reporting or multiple CSI-RS processes reporting).
· We can consider further the details of the test set up in the context of Comp WI.   













