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1 Introduction

In the last RAN1 meeting, the definition of QCL Behaviour B was revised as follows [1]: 
· For each CSI-RS resource, the network shall indicate by RRC signaling that CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· Cell id for QCLed CRS

· Number of CRS ports
· MBSFN configuration 
· Signaling details up to RAN2
According to new definition of Behaviour B, frequency offsets between TPs transmitting PDSCH and the serving cell can be estimated by CRS just in case DMRS and its QCLed CRS from the same TP. However, in CoMP scenario 4, UE performance can be degraded by Behaviour B in real network deployment since it is difficult to guarantee near-zero frequency offset between DMRS and its QCLed CRS transmitted from different TPs. In this contribution, we provide UE performance impact on this issue. 
2 Discussion
Behaviour B which was revised by RAN1 included additional assumption of quasi colocated between CSI-RS and CRS in terms of Doppler shift and Doppler spread, and this definition implies that DMRS and its QCLed CRS has near-zero frequency offset. In the last RAN4 meeting, frequency offset issues were almost cleared since frequency offset estimation can cover up to 300Hz offset with QCLed CRS in CoMP. 
In CoMP scenario 3, frequency offset between DMRS and its QCLed CRS transmitted from the same TP can be assumed to be near-zero. 
In CoMP scenario 4 where DMRS and its QCLed CRS are transmitted from different TPs, it is highly probable that the frequency offset between DMRS and the CRS can exist since RAN4 does not define any BS core requirement in CoMP and thus there is no guarantee for near-zero frequency offset. In other words, if network indicates by RRC signalling that CSI-RS and CRS are assumed as quasi colocated and these RSs are transmitted from different TPs, a UE hold near-zero frequency offset between DMRS and its QCLed CRS even though frequency offset between DMRS and the CRS exist. Furthermore, it cannot always guarantee near-zero frequency offset between DMRS and the CRS in real network deployment. In this case, since the UE ignores frequency offset estimation and compensation processes for demodulation, UE throughput performance would be degraded by frequency offset as shown in Figure 3-1 ~ 3-3. 
Figure 3-1 ~ 3-3 show UE demodulation performance according to frequency offset based on Behaviour B for EPA, EVA, and ETU channel model, respectively, in CoMP scenario 4 which DMRS and its CRS are transmitted from different TPs. Detailed simulation assumptions are given in Appendix. Throughput performance degradation is negligible up to 50Hz frequency offset considering overall channel models, and near-zero frequency offset under quasi colocated can be regarded as frequency offset within 50Hz. 
Under the simulation results, proper protection by specification should be considered to guarantee UE performance in RAN4.
· Proposal 1: Proper protection by specifications should be provided to guarantee UE performance in RAN4.
· Proposal 2: Frequency offset between RS ports assumed by quasi colocated should be within 50Hz.
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Figure 3‑1 Throughput for frequency offset at EPA
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Figure 3‑2 Throughput for frequency offset at EVA
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Figure 3‑3 Throughput for frequency offset at ETU

3 Conclusion
In this contribution, we provide impact of throughput performance by frequency offset based on Behaviour B in CoMP scenario 4. To guarantee UE performance in real network deployment, following proposals are considered.
· Proposal 1: Proper protection by specifications should be provided to guarantee UE performance in RAN4.
· Proposal 2: Frequency offset between RS ports assumed by quasi colocated should be within 50Hz.
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5 Appendix

5.1 Simulation assumption

	Parameters
	Assumption

	Scenarios
	· CoMP scenario 4 and  Behaviour B 

	Number of TPs to be modelled
	· 2 TPs to be modelled in the simulation.

	Channel model
	· EPA, EVA, ETU

	System bandwidth
	· 10MHz

	Antenna configuration
	· 2*2 open loop

	Number of allocated resource blocks (PRB)
	· 50

	Modulation and Code rate
	· FRC, 64QAM 3/4, 16QAM 1/2, QPSK 1/3 

	Frequency offset (us)
	· [0,200]Hz, step size 50 Hz


