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1
Introduction 

This contribution summarizes the email discussions on the remaining topics not covered during RAN1#59 for heterogeneous networks. 
2
Remaining Topics Not Covered in RAN1#59
As suggested by Mr. Chairman, the email discussions focused on the remaining topics in R1-095104 that were not discussed during RAN1#59, namely,
· Nodes per macro-cell for configurations 2, 3, and 4 of Table A.2.1.1.2-3
Previous proposal in R1-095104:

· Random UE density as currently specified in the TR

· Randomly 10-100 UEs are dropped per cell

· UEs other than the first 25 are dropped into pico clusters

· Can also consider simplified drop model with a fixed (averaged) number of users per macro cell, such that the number of users in the system is constant
· Table A.2.1.1.2-2. Heterogeneous system simulation baseline parameters (Hotzone cell power)
Previous proposal in R1-095104:

· Tx power for Hotzone cells: 30 dBm (already in TR), 24 dBm, 37 dBm (all values for 10MHz bandwidth)
	Companies
	Proposals

	TI
	Q1: Which configuration should be used for indoor RRH/Hotzone evaluation? Could any of it be baseline?

[Texas Instruments] We are fine with adopting Configurations 1 and 4. We prefer the simplified drop model for both configurations. We also prefer scaling the UE density in proportion to the hotzone density in Configuration 1  as well. As suggested by Jin, a methodology such as choosing the number of dropped users to equal  K * Ncluster + 25 (where K is the number of users/hotzone) is feasible. However, as Configuration 1 says, we prefer that all users shall be dropped uniformly in such a scenario.

Q2: Any modification on UE density across macro cells of selected configuration?

[Texas Instruments] For simplicity and ease of simulation, we have a slight preference for the simplified drop model, wherein all macrocells have identical UE density. Configuration 1 shall have UEs dropped according to uniform random distribution across all macrocells and Configuration 4 shall have both clustered UE drops and uniform UE drops (as discussed in earlier emails by Okino).

Q3: Any modification on UE distribution within a macro cell of selected configuration?

[Texas Instruments] Our understanding was that Configuration 1 models how much capacity enhancement is obtained when all users are randomly uniformly located. On the other hand, Configuration 4 models how much hotspot capacity enhancement is obtained when user locations are correlated (such as traffic hotspots). As answered in the previous question, we would prefer keeping the Configuration 1 as it is, since Configuration 4 anyway models clustered (Correlated) UE density at hotspots.

Q4: Any modification on New node distribution within a macro cell of selected configuration?

[Texas Instruments] We clarify that by correlated node distribution in Configuration 4, we are assuming that hotzone nodes are placed in a regular manner in each macrocell. We assume that if there are N hotzone nodes per macrocell area, they lie on the circumference of a circle at a certain distance (e.g. 40 meters) from the cell center.
A.      Hotzone UE dropping methodology.

We prefer the simplified UE drop model for analyzing the hotspot performance. Since Table A.2.1.1.2-3 specifies that UE density scales with the density of the hotzone nodes, we prefer that the UE dropping methodology in Configuration 1 reflects this aspect as well.

Denote K as the number of hotzones per macrocell. Denote Nm as the number of uniformly dropped UEs in both configurations 1 and 4 in Table A.2.1.1.2-3. For configuration 1 in Table A.2.1.1.2-3:

Denote Nh to equal a proportionality factor (units of users/hotzone) since we desire that the total number of UEs per cell is proportional to the number of hotzones.

1.      Drop K* Nh + Nm UEs uniformly per macrocell. New nodes are also dropped randomly in this model. There is no correlation between location of UEs and location of new nodes. In principle, there could be hotzones with zero served UEs in this model.  Sample values for Nm = 25 UEs , K = 4 hotzones per sector and Nh = 2 users/hotzone.

For configuration 4 in Table A.2.1.1.2-4 Nh now denotes the number of UEs within drop range of hotzone.

1.      Drop K hotzones on circumference of a circle at certain distance (eg. Cell radius/2) of macrocell center.

2.      The total number of UEs per macrocell area shall be K * Nh + Nm. The first K * Nh users shall be dropped within hotzone clusters. Each hotzone has Nh users inside a certain drop radius (eq. 40 meters as suggested by CATT).

3.      The remaining Nm users shall be dropped uniformly within the macrocell area. Note that these UEs could still be talking with a hotzone node.

We believe that configuration 4 drop methodology well-aligns with ChunHai Yao (NSN), Ying Peng (CATT), Jin Wei (Huawei) and Kenta Okino (kyocera’s) proposal.

B.      Indoor Hotzone Scenario

We are fine with the indoor hotzone scenario Table provided by Ying Peng (CATT).

We prefer a single floor drop model since adding multiple floors will significantly increase the number of UEs per macrocell, resulting in significant increase in simulation execution times.

C.      HeNB : Percentage of indoor macro UEs.

Considering a 120 x 70 dual-strip femtocell block with 3 such femtocell blocks per sector, the total area occupied by this block as a fraction of the overall macrocell area equals 3 sectors * 3 blocks per sector * 120 *70/(2.6 * 288.7 ^2 – pi * 35^2) = 0.35. Here we are assuming the minimum new node-regular node distance equals 35 meters, and  the macrocell radius equals 288.7 meters, according to 3GPP case 1 of the E-UTRA simulation set.

Therefore, if all UEs are dropped uniformly per macrocell area, the probability that a UE lands outside a femtocell block is nearly 65 % (even in the worst case of 3 femtocell blocks per sector or 40 * 3 = 120 HeNBs per sector).

So, we would prefer that the maximum indoor macro UE percentage be no more than 35 %.

	Kyocera
	Regarding to UE drop model, we support the simplified drop model in early evaluation.

 We think that configuration 4 has two features from TR and past email discussion: 

1. Non-uniform UE density across macro cells   *UE density is defined as the number of UEs in the geographic area of a macro cell.

2. Focussing on Hotspot capacity enhancement.

First feature is realized by dropping 

 - hotspot clusters uniformly within overall system area

 - hotspot-cluster-UEs uniformly within each hotspot cluster

 - non-hotspot-cluster-UEs uniformly within overall system area (except hostpot cluster area).

Pico eNBs would be placed preferentially into the hotspot clusters of the macro-cell geographic area with many UEs.

Average number of Pico eNBs per macro-cell is parameter of Table A.2.1.1.2-2 in TR.

This is our understanding of "New node density is proportional to the UE density in each macro cell" written in TR.

It would be better to place Pico eNBs only into hotspot clusters with UEs.

 For second feature, we think that important factor is "fraction of hotspot-cluster-UEs for total UEs".

Due to keeping total number of UEs in overall system constant, this factor becomes clear and meaningful evaluation and analysis could be achieved.

 In addition, we agree with Yao's proposal that user numbers and user distribution of macro only are exaxtly same as the related/compared Het-Net case.
For configurations 2, 3, and 4 of Table A2.1.1.2-3, new node density across macro-cells is non-uniform. The parameter “Nodes per macro-cell” in Table A.2.1.1.2-2 means “Average number of nodes per macro-cell” in the configurations 2, 3, and 4 of Table A.2.1.1.2-3 and new node density is proportional to the UE density in each macro cell "geographic area".
Q2: Any modification on UE density across macro cells of selected configuration?

I think that we need to agree fraction of hotzone cluster users. How many hotzone clusters are deployed in each macro area? And "10xNcluster to 25" is reasonable ratio in typical scenario?

 Q3: Any modification on UE distribution within a macro cell of selected configuration?

 [Kyocera] I think that configuration 1 withouthotzone cluster would also be important scenario.
[Huawei] Could you elaborate more about why configuration 1 without hotzone cluster is also an important scenario for Hotzone evaluation? Thanks.

[Kyocera] In some urban scenarios, all areas may be high traffic. In that case, UE distribution would be regarded as not "cluster" but "uniform" and we would evaluate capacity enhancement effect as indicated in the comment of Table 2.1.1.2-3 configuration 1. In addition, definition of configuration 1 is clear and it is easier to use it in initial evaluation.
[Huawei]We are fine to also simulate configuration 1 besides configuration 4. This is just for discussion. If all areas may be high traffic, why not plan more macro node when doing network layout. However, even though we have to use pico nodes, need we increase the minimum drop user number to make the configuration 1 really like the scenario you described?
[Kyocera] I agree with your opinion that why not plan more macro node when doing network layout. Therefore, I think that in HetNet with outdoor Pico, configuration 4 would be higher-priority scenario than configuration 1. However, since definition of configuration 4 is not clear and it significantly affects performance in HetNet deployment. Using configuration 1 could be an option for us in initial evaluation. For configuration 4, further study and discussion are needed even now.
[Huawei] It’s glad both of us think configuration 4 has higher priority than configuration 1 for outdoor pico scenario. For the details discussion of configurations, maybe we could continue it based on the Vikram Email see if any consensus could be achieved.
[Kyocera] We can agree with both Huawei's and QC's comments. Pico deployed into a luster with high user density can provide large performance gain due to offloading / cell splitting, although it causes increase of interference in a macro-cell. On the other hand, we could also study deployment scenarios with some traffic/deployment mismatch because HetNet deployment would be planned for various distributions of clusters and UEs. We think that both situations should be covered in HetNet study.  In addition, a  high fraction of cluster-UEs, which is a fraction of all cluster-UEs over all UEs, should be assumed because such model could provide large performance improvement and be one possibility of typical deployment scenarios.  We evaluated effect of these parameters in R1-100476. 
Based on the discussions and evaluations, we propose to use “a fixed high fraction of cluster-UE regardless of cluster (hotzone-node) densities”, e.g., 20 cluster-UEs / 30 UEs = 0.67, and “cluster-UE density in inverse proportion to cluster (hotzone-node) density”, i.e., cluster-UE density = 20 cluster-UEs / average N clusters (hotzone-nodes) per macro-cell where N = 1, 2, or 4 (10). In the case of N=1, 20 UEs are distributed in each cluster. On the other hand, in the case of N=4, 5 UEs are distributed in each cluster.

With regard to minimum drop user number for configuration 1, I have not checked whether 25UE is enough or not to emulate high traffic and uniform UE distribution within macro cell in each simulation drop.

And as first pointed by Juan, current text in TR was agreed by many companies in last year. Therefore, I believe that we should basically use it.
 Q4: Any modification on New node distribution within a macro cell of selected configuration?

 [Kyocera] "correlated" in Table A.2.1.1.2-3 could be understood that new nodes are placed into hotzone clusters in configuration 4.
[Huawei]If so seems this ”correlated” has nothing to do with section A2.1.1.4.
[Kyocera] I think so in Pico case. Section A2.1.1.4 is done for air backhaul link.
[Huawei]Yes, I have same view with you, so seems at least we have to modify the footnote of the table A.2.1.1.2-3. And for hotzone scenario, maybe it could be explained as TI colleague Vikram.
[Kyocera] As mentioned in past email discussion with Jin Wei, I think that we should use original configuration 1 without modification such that Nh=0 and Nm=25UEs.
[Kyocera]I want to know which is bertter model, A): The number of hotzone clusters 'K' is set to the same as the number of Pico/RRH. B): The number of hotzone cluseters 'K'  is constant for evaluation of different number of Pico/RRH. In out past contribution, we used model B. I think that first, UE distribution would be assumed and then improvement effect due to different number of Pico/RRH would be evaluated.
[Kyocera] It seems to me that Vikram's analysis is reasonable. This is important issue as discussed by multiple companies in past email. Since HeNB is first priority scenario and there is not much time left for next meeting, I hope that HeNB's assumption reach an agreement quickly.
From Tingfang's comment and past discussions, we feel that it is difficult for everyone to agree with detail of a configuration 4 model assumption only by discussions.
In addition, there is not sufficient time for simulation until the next meeting.
Therefore, in order to advance discussions, we will submit a contribution which evaluates influence by some configuration 4 parameters in the next meeting.
We hope that a configuration 4 model assumption reaches agreement in the next meeting or after short email discussion.
In addition, for the following topic from Juan
1)      Nodes per macro-cell for configurations 2, 3, and 4 of Table A.2.1.1.2-3

we hope to replace it to "average number of nodes per macro-cell" for clarification.

	Nokia Siemens Networks
	Regarding to UE drop model, we suggest using agreed model in current TR. Because user numbers are different in every cell and every drop, this UE drop model is more approaching the real network situation.
Also if there are not so much users in one cell, i.e. user numbers are small than 25. Perhaps some pico nodes will not have connected users. This is our understanding of " New node density is proportional to the UE density in each macro cell" which is written in TR.

 We have another proposal, for fairly comarision between marco only and Het-Net scenarios (macro+pico, macro+ femto), we propose user numbers and user distribution of macro only are exaxtly same as the related/compared Het-Net case.

	Huawei
	For outdoor RRH/Hotzone placement:

We have similar concern with CATT on the number of UE dropped in RRH/Hotzone scenario. Normally the pico is deployed to provide large capacity at Hotzone where characterized by mass of subscribes and naturally heavy date load. If considering the minimum 10 UE drop number of configuration 4 in macro area and 25 of them are dropped into macro clusters with priority, the real gain of pico could be hid because quite limited number of UE is dropped within pico cluster and this is not realistic application case of pico in both indoor and outdoor scenarios.

In case to make pico evaluation mechanism with realistic application align, we suggest to set the minimum drop UE number of configuration 4 as [image: image1.png]10X N g, +25
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is the number of Hotzone cluster deployed in each macro area. And to approach the practical application scenario, we also propose to drop at least drop 10 UE in pico coverage. If the simplified drop model with a fixed (averaged) number of users per macro cell is used like configuration 1, the number for each macro cell may also greater than [image: image3.png]10X N g, +25



 and at least drop 10 UE in pico coverage.

For indoor RRH/Hotzone placement:

We are fine with the indoor femto table given by CATT but some modification for the indoor pico table as follows:

Indoor RRH/Hotzone:

Number of MUEs
10×57
Number of pico clusters per sector
Max 4
Number of floors per cluster
3
Number of UEs in one floor
20
Number of Pico Nodes in one floor
2
Size of Block
Rectangle 120m×50m
To explain the modification:

· We suggest expending the indoor Hotzone topology from ITU InH to multi floors (like 3, however the final floor number is open for discussion) for practical application like open office in skyscraper where large capacity may required by offices allocated in multi floors.

· Also as UE drop in outdoor Hotzone, we suggest the minimum drop UE number of one indoor pico is 10 as reflected in the table.

Actually we do not have any objection with different user drop number on each macro cell. What we propose is try to align the pico evaluation with practice as much as possible. 

We try to list the questions we may need to answer before modify Table A.2.1.1.2-3 and Huawei view for each:

Q1: Which configuration should be used for indoor RRH/Hotzone evaluation? Could any of it be baseline?

[Huawei] Either configuration 1 or 4 could be used to indoor and outdoor RRH/Hotzone evaluation, slightly prefer to set configuration 1 as baseline, which is a simplified modeling with constant drop user number. 
Q2: Any modification on UE density across macro cells of selected configuration?

[Huawei] Normally pico serve zone with high user density and require large data rate. Pico provide interference more than performance improvement for cells with small user number. So to show the real gain of pico, we suggest increasing the minimum drop user number in both configuration 1 and 4 to [image: image4.png]10X N g, +25
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is the number of Hotzone cluster deployed in each macro area. We are also fine with the way to define the fraction of hotzone cluster users as long as not having small users number served by each pico node for hotzone simulation.
Q3: Any modification on UE distribution within a macro cell of selected configuration?

[Huawei] At least 10 users are dropped within each pico cluster because pico only deployed at zone with high user density in practices. And for configuration 1, the UE distribution method should change to clusters.

Q4: Any modification on New node distribution within a macro cell of selected configuration?

[Huawei] Actually, we do not quite understand what uncorrelated and corrected refer to? Seems the footnotes below the table which point to section A2.1.1.4 only explain the bonus of relay backhauling link caused by site planning. Some clarification may need before further discussion.

Hope we could achieve some consensus.

And for the exact number of floors in indoor RRH/Hotzone scenario, we are open for discussion.

Firstly, we do not have any objection for company also want to use configuration 1 as simulation scenario of Hotzone besides configuration 4. However, based TI suggestion, seems in average each pico may has large possibility to serve quite limited number of users when simulation (maybe 2), furthermore the users are uniformly dropped within macro area and no preferred drop for pico cluster. So we are curious what the purpose for deploying pico in such scenario or what’s the purpose of the evaluation with such simulation assumption if we agree pico deployment is mainly motivated by high date requirement of certain zone (Hotzone)?  We also plan to use configuration 1 for outdoor Hotzone evaluation with modifications, like we suggested, increase the drop user number to sufficiently reflect the real gain of outdoor pico deployment as 10 users for each pico (the final number is open for discussion) and such number of users should be dropped within pico cluster, the left users are randomly dropped to macro area. Clearly, after that, the configuration 1 is a simplified version of configuration 4 for fair comparison.

I think that Qualcomm proposal is quite align with what Huawei proposed. However to further align with the purpose of config4 which is mainly for hotspot capacity enhancement that always meets a high user density and requirement of large data rate. We suggest to have a proportional increase to the number of users dropped within each macro zone respect to the number of dropped low nodes. So to exhibit the realistic gain and interference in this configuration, we further modify the table as follows:
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And the number of users dropped within each new node coverage which is 10 in the current table is open for discussion as long as could reflect the user situation of practice deployment.



	CATT
	w.r.t the first proposal, I have some concerns for clarification:
1. When number of users is less than 25, e.g. 10 UEs, is there any pico cells dropping in Macro cell area?

In my understanding, Hotzone serves for capacity enhancement, it is not so reasonable to deploy pico node when the number of users is small. In addition, that may increase interference.

But if there is no pico nodes for e.g.10 UEs case, i.e. some macro cell having pico but some not, it would not easy to achieve results convergence. 

2. Is the number of Pico cells also random?
Regarding simplified drop model:
For full buffer evaluation, actually, in ITU submission and other evaluation in LTE-A, we have the fixed number of UEs for homogeneous network. I feel it is easier to compare the performance with them if fixed number of UEs is also applied in Het-Net. Also, compared with “random UE density”, simplified configuration with constant number of users in the system seems more reasonable for evaluation, considering its stability, pertinence to Hotzone scenario and feasibility of comparisons among companies. We suggest treating evaluation based on simplified drop model and there is an example for the value of constant: (any other suggested values are welcome for discussion)

A.        Indoor Pico
Number of MUEs

10×57

Number of pico clusters per sector

Max 4

Number of floors per cluster

1

Number of UEs in one floor

10

Number of Pico Nodes in one floor

2

Size of Block

Rectangle 120m×50m 

B.        Hotzone Pico
Number of MUE

10×57

Number of pico cells per sector

Max 4

Number of UEs in one pico UE dropping range

10

Pico UE dropping range

Circle with radius of 40m

1. Placing Pico nodes only into hotspot clusters where UE density is high.

It also works to Yao's when the number of users is larger than 25 and users other than 25 are dropped into pico node area.

Three issues still existing:

- when the number of users is smaller than 25. From my understanding, it may not be so appropriate to deploy pico nodes in such a scenario. The introduction of pico nodes may deviate its motivation and only contribute interference to system. So one option is the number of users is larger than this value, the other is no pico nodes in this case.

- there is no "0 pico node"  in A.2.1.1.2-2.

So keeping total number of UEs constant and larger than a small value may be easier : )

- I have the same understanding with Okino about "New node density is proportional to the UE density in each macro cell". Also for different Macro cell areas, user number and pico number would be different (It will be easier if they are the same for all cell areas). Considering fast fading simulation convergence,  the deployment should be kept the same for different simulation seeds.

 2. The same user numbers and user distribution to bothmacro only and related Het-Net case.

I share this view for comparison according to the agreed performance metrics.

 Also, I am generally fine with JinWei's proposals on simplied dropping. As you mentioned, we may need to considered more about the number of floors and users number, fora reasonable simulation running time for fast fading case.

	Qualcomm
	Q2: Any modification on UE density across macro cells of selected configuration?

We agree that the fraction of users dropped within hotzone clusters should be agreed for different deployment models. Note that the fraction of users served by hotzone cells is also a function of site planning optimization and HetNet design. We could certainly define a deployment model assuming perfect site planning such that a large fraction of UEs are under RRH/hotzone coverage without any Rel 10 enhancements. On the other hand, we could also study more realistic deployment scenarios with some traffic/deployment mismatch. In the later case, we would able to tell what HetNet enhancements are required to make RRH/hotzone more robust under non-ideal planning. Hence, we suggest study a range of fractions for users dropped within hotzone clusters in order to model pessimistic and optimistic hotzone site planning.
Q3: Any modification on UE distribution within a macro cell of selected configuration?

 We agree that configuration 1 with random UE dropping is also an important scenario. In urban deployments with increasing LTE adoption rate, operators will have the option of macro-cell splitting or HetNet deployments for capacity increase. This configuration also captures non-ideal hotzone planning. We suggest take into account both configuration 1 and configuration 4 performance when we evaluate the HetNet designs.
Q4: Any modification on New node distribution within a macro cell of selected configuration?

Indeed, the original intention of “Correlated” dropping is to model the case where new nodes placement are correlated with UE/traffic location. Configuration 1 is uncorrelated and Configuration 4 is correlated where new nodes are dropped into UE clusters.
We agree that we should not rule out the scenarios where some pico nodes do have connected users. Note that RRC_Connected state cell selection is network controlled, hence the fraction of UEs connected to a pico cell could vary drastically depending on the interference management and MAC algorithm.

We agree that the comparison between macro only and Het-Net deployment should be based on the same UE distribution.
I am also aware of other proposals where the number of nodes per cell is constant. To facilitate the convergence of simulation framework, would it be OK for the group to add another “clustered” scenario where the number of UEs/nodes per cell is constant? This would be a special case of scenario 4.

If we incorporate both changes, the updated version of Table A.2.1.1.2-3 would be as following:
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* New node density in each macro cell is proportional to the UE density in each macro cell. UE density is defined as the number of UEs in the geographic area of a macro cell.




Proposals:
· Clustered UE Placement – Configuration #4

· Fix the total number of users dropped within each all macro geographical area, which is 50.

· Randomly and uniformly drop the configured number of low power nodes within each macro cell (the same number N for every macro cell, where N may take values from {1, 2, 4, 10}) .

· Randomly and uniformly drop the 4 users within each low power node coverage(within a 40m radius).

· Randomly and uniformly drop the remaining users which is 50-4*N to the entire macro geographical area of the given macro cell (also include low power node coverage)

· Power Class for Hotzone/RRH
· Add 24 and 37 dBm power classes
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