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1 Introduction

In the last meeting RAN 4 has received an LS from RAN 1 in [1] on the impact on possible power imbalance between geographically separate antenna ports over which the CRS and CSI-RSs are allocated. In general RAN 1 has discussed about the impact of accuracy of UE rank reporting in the scenario of geographically separated antennas in a cell, where the received power from different CRS-ports of the cell has a large imbalance. This may also be applicable to different CSI-RS ports. 

In the LS RAN 1 clarifies that, when developing advanced feature in the context of Rel-11 they do not assume any geographical co-location between ports, antenna ports transmitting cell-specific reference signals (CRS), UE-specific reference signals (DM-RS), and CSI reference signals (CSI-RS). 

In this contribution we start the discussion on this issue and we propose how to handle that in RAN 4. 
2 Discussion

In general this particular issue can be considered to be very much related to the introduction of Comp where the signal for a UE can come from different points in the network; the concept itself of comp is based on geographical separation of the points, i.e.  the points can be different sectors, can be RRH or can be sectors belonging to different eNodeBs as shown in the figure below.
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Figure 1.Geographically separated points
However, in order to provide more flexibility, we think that it is important to make sure that all UEs do not make any assumption on co-location. 
If assumptions on the geographical collocation of the antenna ports is done by a UE, several features may be compromised, i.e first of all Comp and its evolution but also MIMO operation where precoding can be defined over possibly geographically separated antennas (points), with the mapping from antenna ports to antennas being transparent to the UE (rank reporting as well could be affected). 
Hence we think that it is important to make sure that the UE does not make this assumption when deriving CSI or demodulation performance in a generic way not necessarily related to a particular/specific feature.
Hence we have the following proposal:
Porposal 1. Analyze the possible addition of requirements to guarantee that no co-location assumption is done by the UE in the context of TEI11, to guarantee that all UEs supporting Rel-11 can handle geographically separated antenna ports.

It should be noted that RAN 1 has considered this assumption starting from Rel-8. However, the introduction of new tests in early releases may have impact on existing implementation. The problem is most severe with respect to the use of UE specific RS (which are largely motivated by their flexibility in giving transmission transparency) and such RS only become more widespread as of Rel-10. This would motivate the need to introduce such tests starting from Rel-10. However it should be discussed further whether this is acceptable and it does not adversely affect existing implementation both in the UE and in the tester which would need to include/implement new tests.

In Rel-11 the assumption of geographical collocation of the antenna ports should be checked via RAN4 performance requirements. 

In general the antenna port mapping for RSs is as follows:

Antenna port 0-3: CRS

Antenna ports 5: UE specific RSs for single layer for TM 7

Antenna ports 7-8 UE specific RSs for dual layers for TM8

Antenna ports 9-14: UE specific RSs for multi-layer (rel-10) for TM9

Antenna ports 15-22: CSI-RSs for TM-9

RAN 4 should make sure, via definition of new test set-up, that no correlation between antenna ports of different types, e.g. CRS, CSI-RSs and UE specific RS, and within the same type, is considered. It should be possible in fact to send UE specific RS completely independent from how or where CRS are transmitted. In general, all antenna ports represent completely independent channels 

               

In general the demodulation requirements can be impacted if the UE assumes a certain correlation between the antenna ports; channel estimation may be impacted, PMI, CQI and RI accuracy, SNR estimation, doppler estimation etc etc. 
In order to make sure that this assumption is not done a test with different power level, for the different type of reference symbols and for different antenna ports should be considered. In principle not only the power level should be different between the ports, but in order to consider a more realistic scenario, different fading profile and different Doppler may need to be considered. However it should be considered that tests with completely independent fading, doppler and power level on each port may lead to high test complexity. This particular aspect needs more analysis and more detailed discussion in order to define realistic conditions. 
In general we think that new tests should be introduced by following this philosophy: 

· new demodulation tests for TM with DM-RSs and CRSs where CRSs and DM-RSs have different power level, different fading profile and possibly different Doppler level 

· new CSI tests with with CSI-RSs, DM-RSs and CRSs where CSRs, CSI-RSs and DM-RSs have different power level, different fading profile and possibly different Doppler level. 

Whether or not the same conditions could be considered between ports of the same type should be discussed further.
In general we think that the geographically separated points can be considered as synchronized. However, the UE will receive the signal from different points with different timing. Hence, it needs to be ensured that the difference between timing seen by the UEs for the geographically separated points is sufficiently covered by the CP.

Detailed analysis of the conditions and how to define specific tests in order to guarantee that no special collocation assumption is taken by the UE needs to be discussed in details in future meetings   
Proposal 2: We propose to kick off the discussion on the minimum conditions necessary in order to make sure that the UE does not assume any geographical co-location between the antenna ports.
3 Conclusions

Porposal 1. Analyze the possible addition of requirements to guarantee that no collocation assumption is done by the UE in the context of TEI11, to guarantee that all UEs supporting rel-11 can handle geographically separated antenna ports.

Proposal 2: We propose to kick off the discussion on the minimum conditions necessary in order to make sure that the UE does not assume any geographical co-location between the antenna ports.
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