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1. Introduction

RAN1 agreed that a Rel-11 UE supports at most two UE behaviors for the quasi co-location assumptions between RS of different types [1]: 

- Behavior A: CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}

- Behavior B: CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signaling may be assumed as quasi co-located wrt { Delay spread, Doppler spread, Doppler shift, Average delay }
In this contribution, we will discuss the relevant Rel.11 scenario with non-collocated antenna and also bring considerations on the non-collocated antenna test cases.

2. Analysis
The Behaviour A case does not need new test cases for non-collocated antenna, and only Behaviour B cases may needs to involve new test cases.
[image: image1.png]



Figure 1: Illustration of behavior B UE
The behaviour B as mentioned is assuming the CRS and CSI-RS/DMRS are not quasi co-located. From UE receiver’s view, UE could receive PDSCH/ePDCCH based on the CSI-RS/DMRS from one TP while receive the CRS of serving cell from another TP.  

There are several relevant scenarios for behaviour B UE:

1. 2 TPs for CoMP/ePDCCH transmission (2 TPs, 2 cells or single cell): UE could receive PDSCH or ePDCCH from TP2 and/or TP1 while only receiving CRS from TP1. 
2. Single cell and single TP transmission for PDSCH or ePDCCH (1 TP, single cell): UE could receive PDSCH or ePDCCH only from TP2, while only receive CRS from TP1.

There are two views on the timing and frequency tracking. The decision depends on RAN1 discussion. 

· One view is CSI-RS/DMRS can be also used for tracking( In case of this view, the timing and frequency offset for CSI-RS/DMRS handling should be configured when checking the UE demodulation performance. 
· Another view is the CSI-RS/DMRS are not used for tracking. In this case the signaling indication for UE to follow CRS on TP1 is needed [2]. ( In case of this view, the timing offset and frequency offset between the two TPs needs to be configured in the test case. Here we proposed to consider the worst case for typical network implement considering non-collocated antenna.

To be noted that the CoMP relevant test case will be treated in DL CoMP topic. And the ePDCCH relevant test case is specific for ePDCCH demodulation performance, while test configurations can refer that of CoMP test case.
Single test framework as follow with different UE’s RS collocation assumptions can cover all the above non-collocation scenarios. In the test framework: 

1. TP1 and TP2 each have its own CRS (different cell ID), CSI-RS and DMRS. 
2. The signal transmitted from TP1 and TP2 has some certain offset on time and/or frequency domain. The detail offset values between TPs are decided by the worst case of network deployment. 

3. UE selects TP1 as serving cell (UE should track to TP1’s CRS for frequency and time reference) and UE is configured with 2 Non-Zero-Power CSI-RS resources associated to TP1 and TP2 separately. And UE is configured to be in TM10. (According to RAN1 agreement, the TM1-9 UE will follow the legacy geo-location assumptions.) 
4. UE receives PDSCH or ePDCCH from TP2 using DMRS based demodulation. Depending on ePDCCH or PDSCH, a RRC signalling or the DCI will indicate that UE can assume the NZP CSI-RS resource from TP2 and the DMRS are quasi co-located (UE can track on CSI-RS for time/frequency reference for DMRS based demodulation)
a. UE can be configured to associate the NZP CSI-RS resource from TP2 with the CRS from TP2. In that sense, UE may use the tracking results from TP2’s CRS as time/frequency reference for demodulation. 
With the test framework, the ePDCCH and CoMP/PDSCH demodulation performance could be checked. If non-collocated CRS tracking was used for CSI-RS/DMRS based demodulation, the timing offset and frequency offset between the two TPs needs to be configured in the test case. And if quasi co-located CSI-RS/DMRS tracking was used, the timing offset and frequency offset for CSI-RS/DMRS handling should be configured. And the UE performance could refer the current performance requirements on ePDCCH/PDSCH for starting point.       

To summarize: 
1. The CoMP relevant test case will be treated in DL CoMP topic. And the ePDCCH relevant test case is specific for ePDCCH demodulation performance, while test configurations can refer that of CoMP test case. 

2. If non-collocated CRS tracking was used for CSI-RS/DMRS based demodulation, the timing offset and frequency offset between the two TPs needs to be configured in the test case. And if quasi co-located CSI-RS/DMRS tracking was used, the timing offset and frequency offset for CSI-RS/DMRS handling should be configured. And the UE performance could refer the current performance requirements on ePDCCH/PDSCH for starting point.

3. And for the case where timing offset and frequency offset between the two no-collocated TPs need to be configured, we proposed to consider the worst case for typical network implement considering non-collocated antenna in different/single cell.   

4. Single test framework with different UE’s RS collocation assumptions can cover all the non-collocation scenarios.
3. Summary

In this contribution we analysis the Rel.11 non-collocation scenarios, and provide considerations on the test cases for non-collocation. 
We have the following views:

1. The CoMP relevant test case will be treated in DL CoMP topic. And the ePDCCH relevant test case is specific for ePDCCH demodulation performance, while test configurations can refer that of CoMP test case. 

2. If non-collocated CRS tracking was used for CSI-RS/DMRS based demodulation, the timing offset and frequency offset between the two TPs needs to be configured in the test case. And if quasi co-located CSI-RS/DMRS tracking was used, the timing offset and frequency offset for CSI-RS/DMRS handling should be configured. And the UE performance could refer the current performance requirements on ePDCCH/PDSCH for starting point.

3. And for the case where timing offset and frequency offset between the two no-collocated TPs need to be configured, we proposed to consider the worst case for typical network implement considering non-collocated antenna in different/single cell.   

4. Single test framework with different UE’s RS collocation assumptions can cover all the non-collocation scenarios.
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