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1 Introduction

In this contribution, we provide our system level simulation results for single user JT (SU-JT) CoMP. SU-JT has higher gain in non-full buffer traffic condition than full buffer traffic condition [1].Therefore, in this contribution, we focus on the non-full buffer performance instead of the full buffer performance. The SU-JT evaluations are performed 1) with and without aggregated CQI, and 2) with and without inter-CSI-RS-resource phase feedback. 
2 Aggregated CQI and Inter-CSI-RS-resource phase feedback
In this contribution, we evaluate non-coherent and coherent JT CoMP with aggregated CQI and inter-CSI-RS-resource phase information. The feedback schemes are listed at below and the detailed information in Appendix-A.
· Scheme 1: Non-coherent JT with Per-CSI-RS-resource CQI
· Scheme 2: Coherent JT with Per-CSI-RS-resource CQI
· Scheme3: Non-coherent JT with aggregated CQI
· Scheme 4: Coherent JT with aggregated CQI
Coherent/non-coherent JT are categorized based on if inter-CSI-RS-resource phase information is reported:
Inter-CSI-RS-resource phase information: 
Additional bits reflecting the phase offset between different CSI-RS-resources (QPSK alphabet quantization in this contribution).
Aggregated CQI/per-CSI-RS-resource CQI assumes JT and single cell transmission, respectively:
Aggregated CQI information: 
CQI assuming that the transmission points corresponding to multiple CSI-RS-resources participate in the CoMP JT transmission.
Per-CSI-RS-resource CQI information:
CQI assuming that the transmission point corresponding to one CSI-RS-resource participates in the DL transmission (did not assume other cell is muted).
3 Simulation results 
The results of performance comparison between coherent JT and non-coherent JT for scenario2 and 3 are given in table2. In general, we observed that:
· In scenario 2 and 3, non-coherent JT with aggregated CQI can achieve better performance than both coherent JT and non-coherent JT with per-CSI-RS-resource CQI, but worse than coherent JT with aggregated CQI.
Table-2 Cell average / cell edge throughput (non-full buffer)
	CoMP

Scenarios
	Transmission schemes
	Average Cell
	Cell edge

	
	
	Throughput
[Mbps]
	Gain
[%]
	Throughput
[Mbps]
	Gain
[%]

	Scenario2
	Non-CoMP
	5.30
	-
	5.641
	-

	
	Non coherent JT (per-CSI-RS-resource)
	5.27
	-0.43
	5.660
	0.34 

	
	Coherent JT (per-CSI-RS-resource)
	5.27
	-0.42
	5.920 
	5.03

	
	Non coherent JT (aggregated)
	5.27 
	-0.43 
	6.203 
	9.97 

	
	Coherent JT (aggregated)
	5.34 
	0.72 
	6.346 
	12.5

	Scenario3
	Non-CoMP
	5.34 
	-
	3.043
	-

	
	Non coherent JT (per-CSI-RS-resource)
	5.34
	0.00 
	3.371 
	10.79 

	
	Coherent JT (per-CSI-RS-resource)
	5.36 
	0.28 
	3.574 
	17.46 

	
	Non coherent JT (aggregated)
	5.33
	-0.28
	3.664 
	20.41 

	
	Coherent JT (aggregated)
	5.36
	0.28
	4.010
	31.80


In the above cell edge evaluation results, we can see that feedback of both aggregated CQI and inter-CSI-RS-resource phase(scheme4) provide the highest gains, In case of feedback either aggregated CQI(schem3) or inter-CSI-RS resource phase(scheme2), aggregated CQI outperforms inter-CSI-RS resource phase, the gains are 4.78% (6.203Mbps /5.92Mbps ) and 2.51% (3.664Mbps/3.574Mbps) in scenario2 and 3 respectively. 
Observation:

· The cell edge gain from aggregated CQI outperforms that of inter-CSI-RS-resource phase feedback by 4.78% and 2.51% in scenario 2 and 3, respectively.
· Aggregated CQI seems slightly more important than inter-CSI-RS-resource feedback.
4 Conclusion
In this contribution, we showed the evaluated non-full buffer SU-JT performance of aggregated CQI and inter-CSI-RS-resource phase feedback respectively. Aggregated CQI and inter-CSI-RS-resource phase feedback provide gains in the evaluated scenarios mainly in cell edge performance. From pure performance perspective, it may be beneficial to specify both aggregated CQI and inter-CSI-RS-resource phase information. However from standard effort perspective, perhaps the workload is too much.
  If we can specify only one from aggregated CQI and inter-CSI-RS-resource phase information, current result shows that aggregated CQI is slightly more important than inter-CSI-RS-resource phase feedback. However, we also note that aggregated CQI may also require some standard effort. It is not so obvious if it is worthwhile to specify aggregated CQI in Rel-11 considering the many remaining topics in CoMP, such as interference measurement etc.
Based on the above discussions, our observation and proposal are as following.
Observation:
· The cell edge gain from aggregated CQI outperforms that of inter-CSI-RS-resource phase feedback by 4.78% and 2.51% in scenario 2 and 3, respectively.

· Aggregated CQI seems slightly more important than inter-CSI-RS-resource feedback.
Proposal:

· RAN1 needs to carefully consider the balance between performance gain and standard effort. 
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Appendix-A Different schemes of feedback for evaluation
Table-A: Different schemes of feedback for evaluation
	
	PMI
	Co-phasing
	CQI

	Scheme1
	Multiple PMI(s), each associated with one cell, subband
	No
	Multiple CQI, each associated with one cell, UE CQI calculation assumes single cell transmission uses reported PMI, eNB update UE’s reported CQI as 
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	Scheme2 
	Multiple PMI(s), each associated with one cell, subband
	Yes (2bit), subband
	Multiple CQI, each associated with one cell, UE CQI calculation assumes single cell transmission uses reported PMI, eNB update UE’s reported CQI as 
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	Scheme3
	Multiple PMI(s), each associated with one cell, subband
	No
	Aggregated CQI, UE calculation assumes that joint transmission uses reported PMIs and co-phasing = zero degree, eNB follows UE’s reported CQI and apply co-phasing = zero degree.

	Scheme4
	Multiple PMI(s), each associated with one cell, subband
	Yes (2bit), subband
	Aggregated CQI, UE calculation assumes that joint transmission uses reported PMIs and co-phasing, eNB follows UE’s reported CQI


Appendix-B Simulation assumptions 
Table-B1 Common parameter of all scenarios

	Parameters
	Assumption

	Carrier frequency
	2 GHz

	Subframe (TTI) length
	1 msec

	Transmission bandwidth 
	9000 kHz (50RBs)

	RB bandwidth
	180 kHz (12 subcarriers)

	Transmission power of eNode B/ RRH
	46 dBm

	HARQ
	Asynchronous adaptive, Incremental redundancy

	AMC target BLER
	20% for 1st transmission

	Rank adaptation
	Rank adaptation, and up to 2 for one UE

	Traffic model
	Full buffer model
Non-Full buffer model (FTP model 1, RU25%)

	CoMP scheme
	CoMP JT SU-MIMO 

w/ txPoint adaptation

	Max number of measurement set
	2 or 3

	CoMP threshold
	-10dB

	Channel state information feedback
	implicit feedback (CQI/PMI/RI) 

CQI: subband (6RB)

PMI/RI : wideband

CQI/PMI/RI feedback interval : 10ms

	Feedback delay
	4 msec

	Channel estimation(DM-RS/CSI-RS)
	Ideal/real

	UE receiver assumption
	MMSE option1 (R1-110586)

	UE height
	1.5m


Table-B2 Parameter of scenario2

	Parameters
	Assumption

	Cell layout
	Hexagonal grid, 19 cell-sites, 3 sectors per cell-site

	Deployment configuration
	3GPP case1

	Inter-site distance (ISD)
	500 m

	Penetration loss
	20 dB

	Shadowing correlation
	0.5 (inter-site) / 1.0 (intra-site)

	Channel model
	SCM-UMa

	Number of coordination points for CoMP transmission
	scenario2 : 6 or 9 macro cell

	Number of UEs per sector
	10

	Base station height
	Macro: 25m

	Handover hysteresis
	3dB


Table-B3 Parameter of scenario3

	Parameters
	Assumption

	Cell layout
	Hexagonal grid, 19 cell-sites, 3 sectors per cell-site

1 cell-site with 4 low power nodes

	Deployment configuration
	Configuration1 (25UE/macroc cell, no Hotzone)

	Inter-site distance (ISD)
	500 m

	Penetration loss
	0dB

	Shadowing correlation
	0.5 (inter-site) / 1.0 (intra-site)

	Channel model
	ITU UMa for Macro, UMi for low power node

	Number of coordination points for CoMP transmission
	3 Macro + 3N LPNs (N=4)

	Number of UEs per sector
	25

	Base station height
	Macro: 25m

pico: 10m

	Handover hysteresis
	1dB
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