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1 Introduction

After RAN1#68 in Dresden, RAN4 sent an LS [1] to RAN1 as a consequence of the LS [2] originally sent from RAN1 to RAN4 regarding the issue of ports collocation for DL CoMP and DL-MIMO applications. 
During RAN1#68bis in Jeju there have been informal discussions among several companies, in order to harmonize views towards an LS response to RAN4.

This paper summarizes some points raised during such discussions. It should be noted that this paper does not reflect any agreement and should only be regarded as a possible basis for further discussion.

2 Discussion of Antenna Ports Co-location Aspects
A possible definition of ports co-location is given by [3]. Both during the Ad-Hoc session and during the offline informal sessions, it was observed that the wording “geographically co-located antennas” may be misleading and favor misunderstanding. The reason is that, according to RAN1’s concept, the definition of co-location is based on the large scale properties of the received signal and it is thus not necessarily related to physical co-location.

In order to avoid any further confusion, it was proposed by several companies to avoid the use of the wording “geographically co-located antennas”. Confirming such understanding, it is proposed here to avoid using the “geographically co-located antennas” and to instead use the wording “Antennas received with matching properties” or the more elegant “De facto co-located antennas” (from the latin expression “de facto”, meaning in this context “as a matter of fact, from the receiver’s perspective”).
At least during the offline sessions, there seemed to be common understanding that the signals that a UE is configured to receive for both co-located and non co-located antennas are expected to be received by the UE within CP for all ports. It is beneficial to inform RAN4 about such understanding, since it has strong impact on UE implementations and assumptions (e.g., regarding the possibility of relying on a single FFT at the receiver).

Proposal:

· Send an LS to RAN4 during RAN1#68bis in Jeju, including the following clarifications from RAN1:

· Reference to the definition of antenna ports co-location in [3]

· Clarification about the wording “De facto co-located antennas”

· Clarification that, in RAN1’s understanding, the signals that a UE is configured to receive for both co-located and non co-located ports are expected to be received by the UE within the CP

· Clarification that RAN1’s understanding is that a CoMP capable UE may operate with a single FFT (per receive antenna port) to perform all CSI and demodulation related operations. 
The input of a full LS for RAN4 is also expected to consist of:

· Input for reference scenario for test

· Which measurements are relevant for such scenario

· Assumptions on specific UE implementations are not discussed in RAN1

However, it is further observed within RAN1 that performance requirements are expected to assume that timing reference for channel estimation for all ports within a CSI-RS resource is common at the UE (unless explicit time offset reporting by the UE is introduced) in order to allow the reported CSI reflect the phase rotation observed between the antennas pertaining to actual receive time offsets.

· The estimation window for one CSI-RS port may not be assumed to be the same for another antenna port, not even within the CSI-RS resource.
· Some companies observed that the definition of estimation windows is a strictly implementation issue.

The following scenarios are drafted, as a starting point for discussion:

Scenario 1:

· Two transmission points, each transmitting CSI-RS resource. 

· The UE is receiving from both points and it is aware of CRS transmitted from one of the points. 

· TM9 based on CSI feedback for one of the points (e.g., point B)

· UE reports PMI assuming DMRS are transmitted with the same timing reference as the corresponding CSI-RS (from point B).

Scenario 2:

· TM7/8

· UE feeds back CSI based on CRS
· UE reports PMI assuming DMRS tx with same timing reference as the corresponding CRS.

Scenario 3:

· Interleaved CRS deployment

· Single cell indoor deployment where CRS ports are non co-located

· TM3/4

It was not discussed during the informal offline sessions whether it is beneficial to define the concept of co-located antennas in the RAN1 specifications.

Proposal:

· Continue discussion on definition of reference scenarios
· Continue discussion to define whether it is beneficial to the concept of co-located antennas in the RAN1 specifications 
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