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1. Introduction

This contribution focuses on antenna ports Quasi Co-Location (QCL) assumptions for the NCT in Rel-12. Due to the removal of CRS from NCT, existing QCL assumptions need to be revised. Furthermore, new QCL assumptions may be considered for NCT in order to improve the limitations of the QCL solution from Rel-11.

2. Doppler shift and Doppler spread quasi co-location with eSS for NCT

In Rel-11 TM10, a configurable CRS is quasi co-located with each CSI-RS resource with respect to Doppler shift and Doppler spread. Due to the lack of CRS for the NCT, it seems natural to provide QCL of the new extended Synchronisation Signal (eSS), which is based on CRS port 0 in every fifth subframe, of each CSI-RS resource with respect to Doppler shift and Doppler spread. Similarly to Rel-11, the eSS to be QCL with CSI-RS may be signalled by the corresponding cell-ID.

Furthermore, eSS may be assumed as quasi co-located with respect to average delay, Doppler shift and Doppler spread with PSS/SSS for the serving cell.

Proposal

· Revisit QCL behaviours for NCT, such that eSS is considered for Doppler shift / Doppler spread co-location instead of CRS

3. Further enhancements to QCL assumptions for NCT

During QCL discussions in Rel-11 two weak points of the adopted solutions were mentioned:

3.1. Inefficient support of QCL behaviour B for JT CoMP

In order to support JT in Rel-11, one CSI-RS resource to be co-located with DMRS should be virtualized over the cooperating transmission points. Some drawbacks arise from this setting:

· The cooperating points need to comply with stringent clock accuracy targets in order to avoid significant frequency mismatch

· The resulting frequency mismatch between virtualized antenna ports produces artificial composite Doppler spread / Doppler shift patterns

· Such artificially increased Doppler spread and Doppler shift is expected to produce a degradation of demodulation performance and CSI/CQI quality and reliability over time

Observation:

· Existing QCL assumptions do not allow efficient JT CoMP operations

3.2. Ineffective Frequency tracking in Scenario 3 with QCL Behaviour B

In Behaviour B, Doppler shift / Doppler spread is typically tracked from CRS and applied to CSI-RS and DMRS. Even though such solution is effective in a number of scenarios, some challenging situations may arise, e.g., when the following conditions are simultaneously satisfied:

· SINR on CRS is poor due to strong interference on non-serving cell; 

· SINR on DMRS is medium-high and DMRS is transmitted from the same point as the interfered CRS.

Note that the above scenario is common in heterogeneous deployments with non-shifted CRS, with aggressive CSO and small load. The described scenario results in poor demodulation performance for DMRS based transmission, which is penalized by the residual frequency error on CRS. Indeed, when CRS based frequency tracking was studied in Rel-11 [1-11] concerns regarding tracking accuracy were already raised in RAN1 [2][11]. Currently, performance investigations for Rel-11 requirements setting are being performed in RAN4.

Observation:

· Existing QCL assumptions may penalize DMRS-based demodulation performance when CRS SINR is low, especially for a non serving cell

3.3. Proposed QCL enhancements to be considered in RAN1

From previous QCL investigations in RAN1 and RAN4, the following conclusions seem to be understood by a large number of companies:

· Inaccurate frequency tracking produces significant performance loss for DMRS based demodulation, especially at medium-high DMRS SINR levels;

· DMRS based long term channel properties estimation is accurate for sufficiently high SNR and/or sufficiently large DMRS bandwidth.

The above considerations lead to the observation that QCL of DMRS with other RS types is not always necessary and the associated limitations to deployment, transmission flexibility (Section 3.1) and performance degradation in certain scenarios (Section 3.2) may be avoided in the described cases. Therefore, we propose to further investigate under which conditions QCL assumptions for DMRS-based demodulation may be relaxed.

Proposal

· Consider revisiting QCL Behaviour B for NCT, so that unnecessary co-location with other RS types is avoided

4. Conclusions

This contribution focuses on the revision of Rel-11 QCL assumptions for NCT. The following observations and proposals are made:
Proposal

· Revisit QCL Behaviours for NCT, such that eSS is considered for Doppler shift / Doppler spread co-location instead of CRS

Observations:

· Existing QCL assumptions do not allow efficient JT CoMP operations

· Existing QCL assumptions may penalize DMRS-based demodulation performance when CRS SINR is low, especially for a non serving cell

Proposal

· Consider revisiting QCL Behaviour B for NCT, so that unnecessary co-location with other RS types is avoided

References

[1] R1-124689
Quasi co-location aspects between CRS, CSI-RS and DMRS for frequency synchronization
Huawei, HiSilicon

[2] R1-124720
Discussion on freqeuncy offset tracking for DL CoMP
Intel Corporation

[3] R1-124824
Need for quasi-co-location signaling for CSI-RS and CRS
ZTE

[4] R1-124837
Remaining details for quasi co-location behavior
NTT DOCOMO

[5] R1-124861
On the need for CSI-RS – CRS quasi-co-location signalling
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

[6] R1-124913
Further discussion on quasi co-location of CSI-RS and CRS
Samsung

[7] R1-124974
Signaling for CRS-to-CSI-RS quasi co-location assumptions
LG Electronics

[8] R1-125000
Signaling quasi co-location between CRS and CSI-RS
Nokia Siemens Networks, Nokia

[9] R1-125048
Quasi-colocation between CRS and CSI-RS antenna ports
Renesas Mobile Europe Ltd

[10] R1-125101
On the need for CSI-RS CRS quasi-co-location signaling
Qualcomm Inc.

[11] R1-125196
Outstanding Aspects of Antenna Ports Quasi Co-location
Ericsson, ST-Ericsson
