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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. The following clarifications are provided by RAN1 in response to RAN4’s questions:
Question 1: To clarify whether any RS ports may be assumed as co-located or not, in particular whether CRS ports, DM-RSs or CSI-RSs can be considered as co-located or not.

RAN1 would like to clarify in which cases a Rel-11 UE can assume that two RS ports are co-located. According to RAN1’s definition, ports co-location may be defined as:

“Two antenna ports are co-located if large scale propagation properties of the channel over which a symbol on the first antenna port is conveyed can be inferred from the channel over which another symbol on the other antenna port is conveyed”.

One possibility is to further clarify in an LS which “large scale propagation properties” are to be considered by RAN4, e.g.;

· Delay spread

· Doppler spread

· Signal to noise ratio

· Frame synchronization.

Ports co-location shall be assumed by UEs as defined as in Table 1:

	CRS
	DMRS
	CSI-RS

	(0,2), (1,3)
	(7,8), (9,10), (11,13), (12,14)
	(15,16), (17,18), (19,20), (21,22)


Table 1: Pre-defined co-location of antenna ports. Ports in parenthesis shall be assumed by UEs as co-located.

While the ports combinations indicated in Table 1 shall be assumed as co-located by Rel-11 UEs, no other ports co-location may be assumed by UEs, unless possibly indicated by dedicated signalling.
In addition, in case of DMRS, independent ports co-location shall be assumed for each PRB group and subframe.

Question 2: To provide information on the most relevant scenarios in terms of antenna ports deployment and power imbalance which need to be considered in RAN4.

In general, in case of DL CoMP with joint transmission or dynamic point selection, CRS, CSI-RS and DMRS may be transmitted from different geographical locations. Non co-located antennas may experience different path loss, Doppler spread, delay spread, received SNR and time synchronization. Furthermore, each antenna port may be transmitted from different geographical locations. 

One example application is a CoMP shared cell-ID deployment where at least CRS may be broadcasted by different geographical points.
Another example is an interleaved indoor deployment where CRS ports are transmitted from different geographical locations.

A further example is TM9 PDSCH operation where DMRS may be transmitted from different transmission point(s) as compared to CRS and CSI-RS.

In case of CSI-RS based feedback for CoMP operations, different CSI-RS ports for the same CSI-RS resource may be transmitted from different geographical locations.

In case CSI feedback for DL CoMP is derived based on CSI-RS, CSI-RS ports may be transmitted from different geographical locations than CRS and DMRS.

Additionally, RAN1 would like to inform RAN4 that their concern regarding UE performance degradation under the assumption of arbitrary RS ports (CRS, DM-RS and CSI-RS) location in Rel-11 will be addressed by defining suitable signalling of additional ports co-location assumptions. Such additional assumptions may consist of the indication of co-location assumptions for different PRB groups or for different subframes, for a given DMRS port.
2. Actions:

To TSG RAN WG4:

ACTION:
RAN1 would like to ask RAN4 to consider the proposed assumptions on ports co-location and enforce such assumptions by defining corresponding tests.

3. Date of Next TSG-RAN1 Meetings:

TSG-RAN1 Meeting #69      21st-10th May 2012, Prague, Czech Republic
TSG-RAN1 Meeting #70     13th-17th August 2012, Tsing Tao, China
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