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1 Introduction

In the RAN#60 meeting, a SI [1] for CoMP with Non-Ideal Backhaul (CoMP-NIB) was approved. The motivation of this SI is that CoMP in Rel-11 did not address the specified support of CoMP involving multiple eNBs with non-ideal backhaul. Due to this limitation, operators having non-ideal backhaul may not be able to fully benefit from CoMP operation. The objective of SI for CoMP-NIB includes:
· RAN1 evaluate coordinated scheduling and coordinated beamforming including semi-static point selection/muting as candidate techniques for CoMP involving multiple eNBs with non-ideal but typical backhaul and, if there is performance benefit, recommend for which CoMP technique(s) signalling for inter-eNB operation should be specified, considering potential impact on RAN3 work. 

· In the evaluations, consider the level of backhaul delay achievable with non-ideal backhaul.
· Evaluation should be on the CoMP operation between macro eNBs (CoMP scenario 2 except for the backhaul assumptions), between macro eNB and small cell eNB (small cell scenario #1 with non-ideal backhaul), and between small cell eNBs (small cell scenario #2a with non-ideal backhaul). 

· The study will take into account the outcome of the small cell enhancement study item and previous work on Rel-11 CoMP SI/WI.  

This contribution firstly discusses the level of backhaul delay achievable with non-ideal backhaul, and then discusses the three simulation scenarios and our preference on their corresponding baseline schemes for comparison. Reusing the agreed simulation assumptions in SCE/NCT and simulation assumptions used in Rel-11 CoMP SI is proposed, in order to reduce the work load. 
2 Discussion on CoMP-NIB scenarios and simulation assumptions
2.1 Level of backhaul delay achievable with non-ideal backhaul
In [2] (SCE TR), the following backhaul assumptions are suggested for small cell enhancement performance evaluation:
· The latency and throughput values for non-ideal backhaul indicated in Table 6.1-1 of SCE TR 36.932 are the baseline assumptions 

· The latency values of {2ms, 10ms, 50ms} are recommended for evaluation.
It is reasonable to define the backhaul delay for CoMP-NIB simulation based on SCE TR 36.932 [2] or just directly reuses such latency values of {2ms, 10ms, 50ms}.
Proposal 1: Backhaul delay for CoMP-NIB evaluation should be defined based on SCE TR 36.932.
2.2 CoMP-NIB simulation scenarios
In this section, we discuss the three simulation scenarios and our preference on their corresponding baseline schemes for comparison, as shown in the following table. 
	CoMP-NIB simulation scenarios
	Baseline schemes for comparison

	CoMP scenario 2 with NIB

	Macro-only network
	SU-MIMO with Rel-11 intra-eNB CoMP

	SCE scenario 1 with NIB


	Macro cell and Small cell are deployed in co-channel case
	SU-MIMO with Rel-11 eICIC

	SCE scenario 2a with NIB
	Macro cell and Small cell are deployed in separate frequency carriers
	SU-MIMO with Multi-Stream Aggregation


The SU-MIMO with Rel-11 intra-eNB CoMP should be used as the baseline scheme for CoMP scenario 2 due to Rel-11 intra-eNB CoMP can be applicable with any backhaul assumption. 
The SU-MIMO with eICIC scheme as the baseline scheme for SCE scenario 1 includes eICIC scheme with the configuration of Almost Blank Subframes (ABS) and Cell Range Expansion (CRE). 
The SU-MIMO with Multi-Stream Aggregation (MSA) should be used as baseline scheme for SCE scenario 2a because MSA is a promising solution to promote UE throughout and improve mobility performance which being hotly discussed in RAN2 Rel-12 small cell SI, and CoMP-NIB should compare its performance with MSA solution. 
For more information about our preference on potential CoMP-NIB schemes in these three scenarios, please refer to our companion contribution [3].
Proposal 2: Proposed baseline schemes for comparison for corresponding simulation scenarios should be used in CoMP-NIB evaluation:
· For CoMP scenario 2, SU-MIMO with Rel-11 intra-eNB CoMP should be used as the baseline.
· For SCE scenario 1, SU-MIMO with Rel-11 eICIC should be used as the baseline.
· For SCE scenario 2a, SU-MIMO with Multi-Stream Aggregation should be used as the baseline.
2.3 Reusing current agreed simulation assumptions in SCE/NCT and Rel-11 CoMP SI
During the discussion of SCE/NCT, the email discussion “[73-03] R1-132792 Merge of evaluation assumptions for small cell on/off and S-NCT” is initiated and at last agreed in [4]. We should reuse these assumptions in [4] which are relevant to CoMP, in order to reduce the work load to align the simulation assumptions for CoMP-NIB evaluation.
We also think most of simulation assumptions defined in [5] (CoMP TR) with non-ideal backhaul assumptions can also be reused for CoMP-NIB evaluation.
Our detailed recommendation for simulation assumptions of CoMP scenario 2, SCE scenario 1 and SCE scenario 2a are individually listed in Appendix 1, 2, and 3. 
Proposal3: Try to reuse both agreed simulation assumptions for SCE/NCT and R11 CoMP SI in order to reduce the workload

· Proposed simulation assumptions are attached in Appendixes 
3 Conclusion
This contribution discusses the backhaul delay for CoMP-NIB evaluation and proposed baseline schemes for comparison under three simulation scenarios. Our preferences on detailed simulation assumptions are also given.
· Proposal 1: Backhaul delay for CoMP-NIB evaluation should be defined based on SCE TR 36.932.
· Proposal 2: Proposed baseline schemes for comparison for corresponding simulation scenarios should be used in CoMP-NIB evaluation:
· For CoMP scenario 2, SU-MIMO with Rel-11 intra-eNB CoMP should be used as the baseline.
· For SCE scenario 1, SU-MIMO with Rel-11 eICIC should be used as the baseline.
· For SCE scenario 2a, SU-MIMO with Multi-Stream Aggregation should be used as the baseline.

· Proposal 3: Try to reuse both agreed simulation assumptions for SCE/NCT and R11 CoMP SI in order to reduce the workload

· Proposed simulation assumptions are attached in Appendixes 
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Appendix 1: simulation assumptions of CoMP Scenario 2
	Parameter
	Values used for evaluation

	Performance metrics
	Non full buffer traffic: UPT(User Perceived Throughput)

User Perceived throughput = amount of data (file size) / time needed to download data. Time needed to download data starts when the packet is received in the transmit buffer, and ends when the last bit of the packet is correctly delivered to the receiver.

	Deployment scenarios
	Homogeneous network

	Simulation case
	3GPP Case 1

	eNB Tx power (Ptotal)
	46dBm in a 10MHz carrier

	Number of UEs per cell
	10

	Placing of UEs
	Uniform dropping

	System bandwidth
	10 MHz in FDD for each carrier

	Network synchronization
	Synchronized

	Antenna configuration
	For eNB: 2 antennas, 1 column, cross-polarized: X


For UE: 2 antennas, 1 column, cross-polarized: X

	Antenna pattern
	For eNB: 3D

	eNB Antenna tilt
	15 degrees.

	CRS interference
	CRS interference on PDSCH is modeled in all scenario and follows Alt2 in R1-112856

	Scheduler
	Proportional fair scheduler 

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Periodic feedback with mode 2-1, 
Feedback period: 2ms

	Channel estimation
	Ideal

	DL overhead assumption
	3 OFDM symbols equivalent overhead for control channels

2 port CRS with 1ms period

CRS frequency shift is modeled

NZP CSI-RS and ZP CSI-RS, period: 5ms

	Traffic model
	FTP model 1

	Traffic load
	Resource utilization of {20%, 40%, 60%}

	Rank adaptation
	Yes

	backhaul
	Non-ideal backhaul


Appendix 2: simulation assumptions of SCE scenario 1
	Parameter
	Values used for evaluation

	Performance metrics
	Non full buffer traffic: UPT(User Perceived Throughput)

User Perceived throughput = amount of data (file size) / time needed to download data. Time needed to download data starts when the packet is received in the transmit buffer, and ends when the last bit of the packet is correctly delivered to the receiver.

	Deployment scenarios
	SCE scenario 1

	eNB Tx power (Ptotal)
	Macro cell: 46dBm, Small cell: 30dBm

	Number of Small cell cluster per Macro cell
	1

	Number of Small cells per cluster
	4 and 10

	Number of UEs per Macro cell
	60 

	Placing of UEs
	Uniform dropping 2/3 in the Macro cell and 1/3 in the Small cell 

	Indoor UE ratio
	80%

	System bandwidth
	10 MHz in FDD

	Network synchronization
	Synchronized

	Antenna configuration
	For eNB: 2 antennas, 1 column, cross-polarized: X


For UE: 2 antennas, 1 column, cross-polarized: X

	Antenna pattern
	Macro cell: 3D, Small cell: 2D

	eNB Antenna tilt
	15 degrees.

	CRS interference
	CRS interference on PDSCH is modeled in all scenario and follows Alt2 in R1-112856

	Scheduler
	Proportional fair scheduler. 

	Channel estimation
	Ideal

	ABS configuration (at least for baseline)
	Details provided by each company 

	Cell association (at least for baseline)
	RSRP + bias of at least 6dB and 9 dB should be simulated

	DL overhead assumption
	2 PDCCH symbol, 2 port CRS with 1ms period

NZP CSI-RS and ZP CSI-RS, period: 5ms;12 REs for DM RS

Macro cell, cell_Ids: Planned

Small cell, cell_Ids: Randomly generated.

	Traffic model
	FTP Model 1

	Traffic load
	Resource utilization of {20%, 40%, 60%}

	Rank adaptation
	Yes

	backhaul
	Non-ideal backhaul


Appendix 3: simulation assumptions of SCE scenario 2a

	Parameter
	Values used for evaluation

	Performance metrics
	Non full buffer traffic: UPT(User Perceived Throughput)

User Perceived throughput = amount of data (file size) / time needed to download data. Time needed to download data starts when the packet is received in the transmit buffer, and ends when the last bit of the packet is correctly delivered to the receiver.

	Deployment scenarios
	SCE scenario 2a

	eNB Tx power (Ptotal)
	Macro cell: 46dBm, Small cell: 30dBm

	Number of Small cell cluster per Macro cell
	1

	Number of Small cells per cluster
	4 and 10

	Number of UEs per Macro cell
	60 

	Placing of UEs
	Uniform dropping 2/3 in the Macro cell and 1/3 in the Small cell 

	Indoor UE ratio
	80%

	System bandwidth
	10 MHz in FDD

	Network synchronization
	Synchronized

	Antenna configuration
	For eNB: 2 antennas, 1 column, cross-polarized: X


For UE: 2 antennas, 1 column, cross-polarized: X

	Antenna pattern
	Macro cell: 3D, Small cell: 2D

	eNB Antenna tilt
	15 degrees.

	CRS interference
	CRS interference on PDSCH is modeled in all scenario and follows Alt2 in R1-112856

	Scheduler
	Proportional fair scheduler

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Periodic feedback with mode 2-1, 
Feedback period: 2ms

	Channel estimation
	Ideal

	Cell association
	 RSRQ + bias with realistic buffer Bias of 0 dB as baseline

	DL overhead assumption
	2 PDCCH symbol, 2 port CRS with 1ms period
NZP CSI-RS and ZP CSI-RS, period: 5ms; 12 REs for DM RS

Macro cell, cell_Ids: Planned
Small cell, cell_Ids: Randomly generated.

	Traffic model
	FTP Model 1

	Traffic load
	Resource utilization of {20%, 40%, 60%}

	Rank adaptation
	Yes

	backhaul
	 Non-ideal backhaul




















