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1. Introduction
Small cells using lower power nodes are considered as a promising method to cope with mobile traffic explosion, especially for hotspot deployments in indoor and outdoor scenarios. In TR36.932 “Scenarios and Requirements for Small Cell Enhancements for E-UTRA and E-UTRAN” [1], the target scenarios include:
· With and without macro coverage

· Outdoor and indoor
· Ideal and non-ideal backhaul

· Sparse and dense

· Synchronized or unsynchronized

· Spectrum configurations
· Carrier aggregation on the macro layer with bands X and Y, and only band X on the small cell layer
· Small cells supporting carrier aggregation bands that are co-channel with macro layer
· Small cells supporting carrier aggregation bands that are not co-channel with macro layer
· Uniform and non-uniform traffic load

· Backward compatibility
To cover all target scenarios in the study of small cell enhancements, evaluation methodology needs to be discussed and reviewed based on that for HetNet. In this contribution, we share our views on the general evaluation assumptions and methodology for the study of small cell enhancements in R12.
2. Deployment Modeling
According to 3GPP TR36.932 [1], small cell enhancements should target on cases with and without macro coverage and for outdoor/indoor and sparse/dense small cell deployments. The first challenge for small cell enhancements evaluation is to identify which deployment models, such as small cell placements for both indoor and outdoor cases, the density of small cell placement and UE dropping, are more reasonable to simulate practical cases. Moreover, depending on operators’ frequency band holding, different carrier frequencies may need to be considered in the evaluation for all spectrum configurations including both existing and future cellular frequency bands, e.g., the 3.5 GHz. From our views, the deployment models previously defined in HetNet and CoMP study [4] can be reused with necessary modifications to save more time for the discussion on the methods to support small cell deployment. Here, we provide some general simulation assumptions as a basis for further discussion on small cell deployments modeling.
Proposal #1: The deployment models previously defined in HetNet and CoMP study can be used as a basis for the discussion of evaluation methodology in the study of small cell enhancements.
2.1. Outdoor and Indoor
Statistics show that a significant and yet increasing portion of voice and data traffic happens at hotspots and indoor. Now, the small cell deployment is becoming a very attractive solution, especially for providing better user experience in outdoor/indoor high-traffic areas and in either case could provide service to indoor or outdoor UEs.
For outdoor environment, a general 19x3 hexagonal grid layout with 3 sectors per site is assumed, taking into account the wrap-around configuration, where the small cells are deployed within the macro coverage and the simulation assumptions previously defined in HetNet and CoMP study [4] can be reused for both co-channel and non-co-channel spectrum configurations between macro and small cell layers.
For indoor environment, in our views, RAN4 HeNB or Pico models [3], e.g., Dual Stripe Model, 5x5 Grid Model, etc could be used, which can well align the RAN4 requirements. 

[image: image1.emf]
Figure 1. Dual Stripe Model & 5x5 Grid Model for indoor small cells
Proposal #2:  For outdoor environment, the deployment layout in CoMP study can be reused in both co-channel and non-co-channel spectrum configurations between macro and small cell layers.
Proposal #3:  For indoor environment, RAN4 HeNB or Pico models, e.g., Dual Stripe Model, 5 x5 Grid Model could be used.
2.2. Small Cell Placements
Previously, small cells are dropped within/ without the macro coverage area with a random uniform distribution in HetNet. However, one typical use cases for small cells are for hotspot deployments in urban area and there may be some local areas, such as stadium and buildings require high density of small cell deployments to serve large number of UEs. The density of small cells will be a variable in the simulations, including sparse and dense deployments. Therefore, both uniform and clustered small cell placements should be considered.
In addition, due to the low power of small cells, small cell drops should be subject to minimum separation to the macro sites to make sure certain UE association rate for traffic offloading. Meanwhile, in order to assure that small cells are not overlapping with each other, small cells deployments are also subject to minimum separation to the other small cells. 
Proposal #4: Both uniform and clustered small cell placements should be considered subject to minimum separation to the macro sites and the other small cells.
2.3. UE Placements
Regarding to the UE placements, there are basically two options in TS 36.814 [2]:
1. Uniform UE placements: UEs are dropped independently with uniform distribution over predefined area of the network layout throughout the system; 
2. Clustered UE placements: Clustered UEs are randomly and uniformly dropped according to the hotspot ratio (e.g., the hotspot ratio is 2/3 in CoMP configuration 4b) within the radius of each small cell, then randomly and uniformly drop the remaining users to the entire macro geographical area including small cell dropping area.
Small cell enhancements mainly target at use cases with low to medium mobility UEs so UE speed up to 3km/h and up to 30km/h should be considered for the indoor and outdoor scenarios, respectively. The portion of indoor UEs should depend on the scenario investigated.
Different from HetNet scenario, due to low transmission power of small cells, cell association methods (e.g., RSRP, RSRQ, w/ wo cell range extension (CRE) bias) could be evaluated to see which method can provide better service to UEs for traffic offloading.
Proposal #5: Both uniform and clustered UE placement should be considered with low (3 km/hr) to medium (30 km/hr) UE mobility and different cell association methods could be evaluated and compared.
3. Channel Models
3.1. Antenna Patterns
For macrocell eNB, at least 2 Tx/Rx antennas, which can be cross-polarization or uniformly spaced, can be assumed and the antenna radiation pattern defined in [2] can be reused without modifications. For small cell eNB, 2 Tx/Rx antennas, which can be cross-polarization or uniformly spaced, can be assumed and the antenna pattern defined in [4] can be reused with eNB antenna tilt angle 0 or 10 degrees. For UEs, omni-directional antenna pattern is assumed with 1 or 2 Tx and 2 Rx antennas using cross-polarization. 
3.2. Pathloss Models
UEs are randomly assigned LoS and NLoS channel conditions. The distance-dependent path loss from macro cell is identical to those defined in 3GPP TR 36.814 [2]. However, the path loss models for small cells maybe need to modify, especially for outdoor to indoor propagation model which depends on the number of walls. 
3.3. Shadowing Models
Log-normal shadowing applies to all links. For links between a UE and a small cell as serving cell or interference cell, a UE and macro cell as serving cell or interference cell, the standard deviation need to be further discussed w/ or w/o internal walls model. Correlated shadowing is applied. The baseline models the shadowing correlation from one UE to multiple BS, and assumes no shadowing correlation from one BS to multiple UEs no matter how close the UEs are located. Optionally shadowing correlation from one BS to multiple UEs can be modeled as a function of separation between UEs. In this case the auto-correlation distance for macro BS is assumed to be higher than for small cells. However, different methods for generating correlated shadowing exist. Therefore, shadowing models should be further discussed.
3.4. Fast Fading Models
The channel of small cells has the characteristics of rich multiple paths, low delay spread and the flat frequency selectivity, taking into account the locations of small cells, UE’s low speeds, higher and large expandable frequency resource. In Figure 2, we show the variation of channel coefficient amplitude in time domain and the coherent time variation under different velocities, respectively. It can be observed that the coherence is higher and channel changes slowly under the UE speed of 3 km/h at 3.5GHz band. From the above aspects, the channel models considered in [4] can be reused with the inclusion of indoor cases because indoor hotspot use case is one of main targets in the study of small cell enhancements.
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Figure 2. Amplitude and Coherence for fast fading channel at 3.5GHz carrier frequency.
Proposal #6:  For the large scale propagation, antenna pattern defined in TR36.814 and R1-111125 can be reused but pathloss models and shadowing models for small cells should be further investigated. 
Proposal #7:  For the small scale propagation, the channel models considered in R1-111125 can be reused with the inclusion of indoor cases.
4. Evaluation Metrics
Small cell enhancements should provide significantly increased system throughput, improved user experience (i.e., average, medium, and cell-edge user throughput) and improved power consumption of the networks.  Therefore, it is proposed to consider the following performance metrics when evaluating different mechanisms to support small cell deployments.
1. Spectrum efficiency

2. Average, medium and cell-edge user throughput

3. Increased user throughput per small cell or consumed power unit
Spectrum efficiency and average user throughput can used to reflect system throughput gain and efficiency while medium and cell-edge user throughput can be used as the performance metric to evaluate user fairness.  To show the power efficiency of the network, increased user throughput per small cell or consumed power unit can be used as the performance metric for evaluation.

Proposal #8:  It is proposed to consider the following performance metrics to evaluate different mechanisms for small cell operation:

4. Spectrum efficiency

5. Average, medium and cell-edge user throughput

6. Increased user throughput per small cell or consumed power unit
5. Conclusion
In this contribution, we have proposed our views on simulation assumptions and models to be used for the study of small cell enhancements and proposals are summarized as follows. Detailed simulation assumptions are proposed in the Appendix.
Proposal #1: The deployment models previously defined in HetNet and CoMP study can be used as a basis for the discussion of evaluation methodology in the study of small cell enhancements.
Proposal #2:  For outdoor environment, the deployment layout in CoMP study can be reused in both co-channel and non-co-channel spectrum configurations between macro and small cell layers.

Proposal #3:  For indoor environment, RAN4 HeNB or Pico models, e.g., Dual Stripe Model, 5 x5 Grid Model could be used.
Proposal #4: Both uniform and clustered small cell placements should be considered subject to minimum separation to the macro sites and the other small cells.
Proposal #5: Both uniform and clustered UE placement should be considered with low (3 km/hr) to medium (30 km/hr) UE mobility and different cell association methods could be evaluated and compared.
Proposal #6:  For the large scale propagation, antenna pattern defined in TR36.814 and R1-111125 can be reused but pathloss models and shadowing models for small cells should be further investigated. 
Proposal #7:  For the small scale propagation, the channel models considered in R1-111125 can be reused with the inclusion of indoor cases.
Proposal #8: It is proposed to consider the following performance metrics to evaluate different mechanisms for small cell operation:

1. Spectrum efficiency

2. Average, medium and cell-edge user throughput

3. Increased user throughput per small cell or consumed power unit
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Appendix:
Table 1: System simulation parameters for small cell evaluation [4]
	Parameter
	Values used for evaluation

	Performance metrics
	· Full buffer traffic: Cell capacity, Cell-edge user throughput
· Non full buffer traffic as defined in Clause A.2.1.3.2 in [TR 36.814]

· Jain Index may be provided for information. 
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· Spectrum efficiency
· Increased user throughput per small cell or consumed power unit
· Mobility performance, e.g., RLF, handover failure rate

	Deployment scenarios
	1. Scenario 1: Homogeneous network with intra-site CoMP, as illustrated in Figure A.1-1
2. Scenario 2: Homogeneous network with high Tx power RRHs, as illustrated in Figure A.1-2

· The central entity can coordinate 9 cells as a baseline, with the reference layout as in Figure A.1-3

Choose between 3, 19, 21 cells as a potential optional value. Interested reader can refer to [R1-110585] for some layout examples. 

Method for modelling of the out-of-coordinated area interference is to be described
3. Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage (Figure A.1-4).
· transmission/reception points created by the RRHs have different cell IDs as the macro cell
· Coordination area includes:
- 1 cell with N low-power nodes as starting point

- 3 intra-site cells with 3*N low-power nodes

· Benchmark is non-CoMP Rel. 10 eICIC framework with the different cell ID
4. Scenario 4: Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell (Figure A.1-4).

· Coordination area includes:
- 1 cell with N low-power nodes as starting point

- 3 intra-site cells with 3*N low-power nodes

· Benchmark is non-CoMP Rel. 10 eICIC framework with the different cell ID

1. Scenario 1: Small cells with non-co-channel macro coverage
2. Scenario 2: Small cells with co-channel macro coverage

3. Scenario 3: Small cells without macro coverage

Baseline for association bias values,
0 dB only applied for RSRP as baseline for Scenario 1 and 3
9 dB only applied for RSRP as baseline for Scenario 2
Any other values applied either for RSRP or RSRQ as optional

These association values are applied for non-CoMP simulation and those for CoMP simulation can be decided independently

	Simulation case
	Deployment scenarios 1, 2: 
Baseline:

3GPP-Case1
Recommended:

ITU UMi channel model (200m ISD)　with eNB/high power RRH Tx power (Ptotal) as 41/44 dBm in a 10/20 MHz carrier
Deployment scenarios 3, 4: 
Baseline:
ITU UMa for Macro, UMi or [InH] for low power node (LPN)
·  UMa

- Carrier Frequency : 2GHz
- UE speed : 3km/hr or 30km/hr
- No outdoor in-car penetration loss
·  UMi or [InH]
- Carrier Frequency : 2GHz for scenario 2 and 3; [3.5GHz] for scenario 1
- UE speed : 3km/hr or 30km/hr
- [Outdoor to indoor penetration loss]
- 100% UE dropped outdoors
- No outdoor to indoor penetration loss
· Antenna Height: Applied for ITU UMa (Macro), ITU UMi or [InH] (LPN) 
   -106m for RRH/Hotzone Node
   - 25m for Macro Node

   - 3D antenna tilt for calibration (for 25m) :  12 degrees 

· BS noise figure: 5dB
· UE noise figure: 9dB

· Minimum Distance: Applicable to all the channel models
· Macro – RRH/Hotzone: >75m 
· Macro – UE : >35m 
· RRH/Hotzone – RRH/Hotzone: >40m 
· RRH/Hotzone – UE : >10m 
Uniform small cell deployment:
· Macro – small cell: >[TBD]
· Macro – UE: > 35m
· Small cell – small cell: > 40m
· Small cell – UE: > [10m]

Clustered small cell deployment:

· Macro – cluster: > [TBD]

· Macro – UE: > 35m
· Cluster – Cluster: > [40m]

· Small cell – UE: > [10m]
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·  Additional Clarifications 
- ITU UMa and UMi penetration, pathloss, and shadowing generation methodology is used for Macro to UE and Pico/RRH to UE repectively
- Do not use values in TR36.814 for pathloss, penetration and shadowing [ITU InH pathloss, penetration and shadowing maybe need to modify for Pico/RRH to UE]
· Indoor-outdoor modeling

· Indoor/Outdoor UE distribution 

1. 80% of users are dropped indoor

2. Applies to both UE placing configuration 1 and 4b

· Indoor penetration loss for UMa 

1. Reuse the model from UMi 

2. [image: image7.png]PLp_;(d)
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4. d : distance between UE and transmission node

5. din : independent uniform random value between [ 0, min(25,d) ] for each link

6. PLLOS/NLOS : pathloss of LOS or NLOS computed using the LOS probability for the given link.

· Note that ITU UMi LOS probability (to the wall) is also used for indoor users.

· Channel Model Parameters for UMa O-to-I

· Reuse Channel Model Parameters of UMa NLOS for UMa O-to-I

1. To be used as starting point

2. Some parameters, including delay spread, standard deviation of shadow fading, number of clusters, cluster ASA, may need to be revised, based on measurements and other observations

· Chanel Model Parameters of extended UMa are given in the following tables.
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Optional:
3GPP Case 1 Model1 for TR36.814, SCME Urban Macro 15 degrees angle spread for fast fading (both Macro-to-UE and low power node-to-UE)

	Number of low power node per macro-cell
	From TR36.814:

Configuration #4b with N low power nodes per macro cell
Configuration #1 with N low power nodes per macro cell
Baseline: N = 4 for sparse deployment, 10 for dense deployment
Optional: N = 1, 2, 10

	Macro BS High power RRH  Tx power (Ptotal)
	46/49dBm in a 10/20MHz carrier

	Low power node TX power (Ptotal)
	30 dBm and 37[20] dBm for both FDD and TDD in 10MHz carrier, with higher priority for 30 dBm

	UE power class
	23 dBm for uplink

	Number of UEs per cell
	Full buffer traffic model: 10 for Homogeneous networks; dependent on the targeted resource utilization for non-full-buffer traffic model. 
[30]

Same as TR 36.814 for Heterogeneous networks

	System bandwidth
	10 MHz, 20MHz, with carrier frequency 2GHz for macro cell  and 2GHz or [3.5GHz] for small cell, depending on deployment scenario 

	Possible transmission schemes in DL
	· SU-MIMO
· MU-MIMO

· SU-MIMO with intra-eNB CS/CB

· MU-MIMO with intra-eNB CS/CB

· SU-MIMO with intra-eNB JP-CoMP

· MU-MIMO with intra-eNB JP-CoMP
2R2T SU-MIMO as baseline for downlink and 2R1T SU-SIMO for uplink, other MIMO models and other transmission schemes should be looked at after the initial studies, e.g., MU-MIMO, CA, CoMP, (F)eICIC, etc.

	Impairments modelling
	The following impairments are modelled. The modelling needs to be described.
· impairments of JP-CoMP For co-channel scenario: 
    - Collision between CRS and PDSCH

    - Different control regions
· Modeling of actual propagation delay differences depending on UE location would need to be included as a multipath effect

· Baseline timing error is 0us; recommended to provide results for additional case with non-zero timing error, for which the details of the timing error modeling are to be described 

· Methods that offset the propagation delay are not precluded 

    - Frequency offset sensitivity analysis is recommended

    - Analysis of PDCCH and SRS overhead/capacity is recommended

	Network synchronization
	Synchronized

	Number of antennas at transmission point
	Macro and high Tx power RRH: 1, 2, 4, 8 (2 and 4 antennas are baseline for FDD, 2 and 8 antennas are baseline for TDD)
Low power node: 1, 2, 4 (2 and 4 antennas are baseline).

Values for combinations (number of antennas at macro node, number of antennas at low-power node) are (2, 2), (4, 4) for FDD, (2, 2), (8, 2) for TDD as baseline, (2, 4) for FDD, (4, 2) for TDD as optional

	Number of antennas at UE
	2 for receiving antennas and 1 for transmission antennas, 4, with higher priority for 2 antennas.

	Antenna configuration
	For macro eNB and high power RRH, in priority order for each number of antennas:
· 2 Tx antennas

1. 1 column, cross-polarized: X

2. 2 columns, closely-spaced vertically-polarized: | |

· 4 Tx antennas

1. 2 columns, cross-polarized on each column, closely-spaced: X X

2. 2 columns, cross-polarized on each column, widely-spaced: X     X 

3. 4 columns, vertically-polarized, closely-spaced: | | | |

· 8 Tx antennas

1. 4 columns, cross-polarized on each column, closely-spaced: X X X X

2. 4 columns, cross-polarized on each column, 2 widely-spaced sets of closely-spaced columns: X X      X X

3. 8 columns, vertically-polarized, closely-spaced: | | | | | | | |

For low power node
· 1 Tx antenna: vertically-polarized

· 2 Tx antennas: 

1. cross-polarized: X

2. vertically-polarized: | |

1. 4 Tx antennas: 

2. 1. 0.5 λ-spaced cross-polarized: X X

3. 2. 0.5 λ-spaced vertically-polarized: | | | |

Array orientation needs to be defined (e.g., random for 4 Tx)

When cross-polarized antenna configuration is applied to transmission point, it is also applied to the receiver. When co-polarized antenna configuration is applied to transmission point, it is also applied to the receiver.
For scenarios 3 and 4 and more that 1 antenna at the low power node, when cross-polarized antenna configuration is applied at the macro, it is also applied at the low power node; when co-polarized antenna configuration is applied at the macro, it is also applied at the low power node

	Antenna pattern
	For macro eNB and high-power RRH: 
3D as baseline
2D as additional
Follow Annex A 2.1.1.1 Table A.2.1.1-2 in TR36.814

For low-power node: 
2D as baseline
3D as optional
Horizontal plane: omnidirectional
Vertical plane:
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	eNB Antenna tilt
	For macro eNB and high-power RRH: [TBD]Different downtilt values may be evaluated.
For low-power node: 0 or 10 degrees

	Antenna gain + connector loss
	For macro eNB and high-power RRH: 17 dBi in ITU, 14 dBi in 3GPP Case 1
For low power node: 5 dBi
For UE: 0 dBi

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Overhead is to be reported
The following benchmarks may be used:
· Rel-10 feedback for per-cell (baseline) (with overhead as close as possible to overhead of CoMP scheme)
· If CoMP scheme requires more feedback overhead than is possible in Rel-10, benchmark is a single-transmission/reception-point scheme (to be fully described) with same feedback overhead as CoMP scheme
Baseline: 

Per-transmission-point feedback is implicit 

Inter-cell information feedback mechanism to be described

	Channel estimation
	Non-ideal
Clarify in detail the following on CoMP evaluation:

- CSI knowledge of eNB

- Feedback scheme and/or UL sounding scheme

- Accuracy of CSI
. Quantization error

. Channel estimation error based on CSI-RS and SRS
1. Describe the way to model  the CSI channel estimation errors

2. K different CDF curves are provided, where K = number of transmission points in the CoMP cluster. A curve corresponds to statistics over all UEs of average SINR of the estimated channel for the k:th strongest transmission point for a UE

- Try to capture common mis-calibration modelling for TDD by June 3rd
Until RAN1 #65, no antennas mis-calibration for UL-DL channel reciprocity as mandatory and antennas mis-calibration for UL-DL channel reciprocity as recommended for TDD
- Antennas mis-calibration for DL Tx antennas with 0.5λ spacing as optional for FDD
- Channel estimation error for demodulation
- Any channel reciprocity modelling to be described.
- Any antenna calibration mechanism to be described

	UE receiver
	Mandatory (in context of the simulations): ‘MRC (single stream) or MMSE (multiple streams) receiver’
Recommended: ‘Advanced MMSE receiver and/or IRC receiver’

Description for the ‘MMSE receiver’ assumption 

· DM-RS Channel estimation

· only across layers in which the UE being scheduled 

· No knowledge of channel estimate coefficients of other co-scheduled DM-RS ports

· Assume that the total interference (i.e. including all signals other than the intended data signal) has diagonal covariance matrix

For more ‘advanced MMSE receiver and/or IRC receiver’,  the MMSE/IRC modeling should be described in detail

· Details such as covariance matrix, and frequency selectivity of the covariance matrix, etc

More details are described in [R1-110586]

	DL overhead assumption
	· DL overhead should be clarified for each transmission scheme, taking into account CSI-RS and PDSCH muting overhead, as well as PDCCH overhead corresponding to scheduling
· UL overhead should assume enough RBs to avoid the interference considering the user num access to cells ([4 PRBs] may be enough)

Note: For co-channel scenario, should avoid overlap between traffic channels and control channels on macro and small cell

	Placing of small cells
	· Uniform small cell distribution
· Clustered small cell distribution
· [5] small cells per cluster 
· [2] clusters per macro
· Detailed placing method is TBD

	Placing of UEs
	Uniform distribution for homogeneous networks
For heterogeneous networks, placement according to the configuration.
· Uniform UE distribution according to configuration #1
· Clustered UE distribution according to configuration #4b

Note: UE distribution within the indoors/outdoors/ coverage area, subject to a minimum separation to macro and small cell. 
The probability of a UE being indoors should be a parameter depending on the scenario being investigated.

	Traffic model
	Full buffer 
Other bursty traffic models to use need to be selected and documented or reused Non-full-buffer traffic model in TR 36.814 as follows:
Non-full-buffer according to Clause A.2.1.3.1 in TR36.814, with the following modifications:

· Model 1 with file size of 2 Mbytes is preferred, however Model 1 with file size of 0.5 Mbytes and Model 2 with file size of 0.5 Mbytes can be evaluated instead
· Simulations are run for various λ (for model 1) or K (for model 2) that lead to covering at least the range [10 - 70]% of RU (See A.2.1.3.2) in non-CoMP SU-MIMO, and the metrics described in A.2.1.3.2 are computed for each λ (for model 1) or K (for model 2) value

· The RU is computed over the entire network, i.e. the RU is the average of the RUs per transmission point

Note: Full buffer traffic model, non-full buffer traffic model 1 and non-full buffer traffic model 2 depends on network deployments (e.g., clustered small cells deployment or uniform small cell deployment)
For full buffer traffic model and non-full buffer traffic model 2

-
Fix the total number of users, Nusers, dropped within each macro geographical area, where Nusers is 30 or 60 in fading scenarios and 60 in non-fading scenarios.
-
Randomly and uniformly drop the configured number of low power nodes, N, within each macro geographical area (the same number N for every macro geographical area, where N may take values from {1, 2, 4, 10, …}).
-
Randomly and uniformly drop Nusers_lpn users within a 40 m radius of each low power node, where [image: image14.wmf]ë
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 with Photspot defined in Table A.2.1.1.2-5, where  Photspot is the fraction of all hotspot users over the total number of users in the network.

-
Randomly and uniformly drop the remaining users, Nusers - Nusers_lpn*N, to the entire macro geographical area of the given macro cell (including the low power node user dropping area).
For non-full buffer traffic model 1

-
Randomly and uniformly drop the configured number of low power nodes, N, within each macro geographical area (the same number N for every macro geographical area, where N may take values from {1, 2, 4, 10}).
-
Generate users based on traffic load. Chose the geographical area in which user will be dropped randomly and with probability of Photspot for the low power node geographical area, and 1- Photspot  for the the entire macro cell geographical area  (including the low power node user dropping area).

	Backhaul assumptions
	For deployment scenarios 1, 2, 3, and 4:
Step 1: [point-to-point fiber, zero] latency and infinite capacity

Step 2: higher latency and limited capacity for scenarios 2 and 3

•
The latency values used for CoMP evaluation are {0ms,2ms,10ms}

· The latency value here refers to the one-way delay incurred when a message is conveyed from one node to another

The capacity requirement associated with the proposed scheme should be indicated
· Higher priorities for non-ideal backhaul (higher latency and limited capacity) to select depends on what kind of information to be exchanged between nodes
· Lower priorities for ideal backhaul (point-to-point ideal fiber, zero latency and infinite capacity)
Note: X2 interface can be used as a starting point if direct interface is assumed between nodes.

	Link adaptation
	Non-ideal; details to be provided 
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