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1 Introduction

In the chairman notes of RAN1 58bis meeting, some observations were notified on heterogeneous network (Het-net) for further discussions which include application scenarios, performance metric and technical aspects. In this contribution, we would like to elaborate the Het-net scenarios and discuss the corresponding performance metric.
2 Application Scenarios of Het-Net
The heterogeneous network can be illustrated in Figure 1. Het-net is characterized by overlaid placement of low power nodes with macro eNB, including micro, pico, RRH, relay and femto. Various throughputs or coverage requirements could be met through heterogeneous deployment. 
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Figure.1. Heterogeneous Network Deployment
The differences of backhauling and access links between those low power nodes are quit self-illustrative in Figure 1. The backhauling and access links mainly impact the mechanism as well as the performance of the applicable resource and interference management techniques, and therefore it would be necessary to be differentiated. 

Besides, the interference profiles would depend on the application scenarios in which different transmitted power and propagation conditions shall be specified. Table A.2.1.1.2-2 in [1] presents the baseline parameters for initial evaluations for heterogeneous networks. More modelling of new propagation conditions based on IMT.EVAL shall be considered. Below are some additional applications that shall be discussed to extend the benefits of heterogeneous coverage.

· In-door Relay

Besides the four placements of new nodes in Table A.2.1.1.2-3 in 36.814, the in-door relay shall be considered as one scenario in heterogeneous network as RAN1 agreed in 58bis meeting. 

· In-door Pico
Radio scenarios for LTE pico BS has been agreed in R4-092299. Indoor offices and indoor hotspots are typical deployments, and some typical examples are:  

· Indoor offices: large open offices in high/low buildings, large warehouses, and etc.
· Indoor hotspots: subway stations, bars, hotels, shopping plazas, stadiums, parking lots, and etc.

In-door relay could cover indoor hotspots deployment if only the radio coverage is concerned. However, it’s difficult to use relay station to satisfy the heavy traffic loading for indoor offices due to the backhauling link constraints. Femto coverage has the same issue due to the constraints in backhaul link which mainly aims at DSL-alike connections. So for indoor offices scenario, in-door pico could be a promising solution to provide large throughput enhancement for indoor offices scenario.
Due to the similarity of radio coverage as well as propagation conditions, referring to the relay configuration in Table A.2.1.1.4-3, we propose to introduce the 37dBm max Tx power for pico, as well as the current RAN4 24dBm for 10MHz carrier to further exploit possible gain. 
In summary we propose:

1. Capture in-door relay scenario based on RAN1 agreement.
2. Add in-door pico scenario.
3. Include 24dBm and 37dbm as max Tx power for pico.
3 Channel, Traffic, and Mobility Modelling for Performance Comparisons
To enable fair performance comparison for the scenarios discussed above, additional modelling is needed:
· Usage of existing channel models
We suggest reusing the existing channel models in 36.814 as much as possible to speed up the progress in Het-net research. Consistent channel model should be used for similar application scenarios for fair comparison. Existing RN to UE channel model of relay is based on measurement of out-door environment, while new access link channel models for indoor relay may be needed. The femto channel model used in RAN4 could be largely reused for in-door relay as well as in-door pico placements. For the pico placed out-door, it has similar radio environment with out-door relay, so that the out-door relay channel model can be reused for out-door pico deployment. 
In summary we propose:
1. RAN4 femto channel model can be modified (if necessary) for in-door RN to UE link. 

2. Apply the RAN4 femto channel model for in-door pico scenario.
3. Reuse the out-door relay channel model for out-door pico scenario.
· Traffic models 

The full buffer traffic model may be the baseline to evaluate performance of heterogeneous network. However, the Poisson-based burst traffic and VoIP traffic models presented in Table A.2.1.3-1 of [1] shall be further developed to evaluate system throughputs, considering the http-alike data traffic and VOIP voice traffic would be dominant in the future:

1. Use full buffer traffic model as baseline.
2. Add the burst traffic models as well as VoIP traffic models.
· Mobility aspects

Different scenarios may have users with different mobility properties. For example, normal users in gymnasium keep static, but out-door pico cells may serve users with vehicle mobility. Mobility study of pico and relay should be the focus on out-door deployments, while low mobility or fixed UEs are the dominating proportion of in-door users. As a result of heterogeneous coverage, the frequent handover between low power nodes as well as macro nodes shall be carefully analysed to guarantee user experience. Network loading for mobility control signalling shall also be evaluated. 
In summary we propose: 

1. Identify mobility modelling requirements based on different scenarios.
2. Set mobility analysis of pico and relay as baseline.
4 Conclusions

In this contribution, several addition scenarios in Het-net have been proposed. We also proposed to reuse some of the current channel models to facilitate the evaluation of new application scenarios. The traffic model as well as mobility issues were also discussed.

In summary we would like to highlight our proposal:
1. Capture in-door relay scenario based on RAN1 agreement.
2. Add in-door pico scenario.
3. Set pico maximum Tx power to be 24dBm, 30dBm and 37dBm.
To evaluate the performance of Het-net coverage, we propose
1. For in-door relay, modify the RAN4 femto channel model for access link, whether to modify the backhauling channel model depends on placement of donor module.
2. Modify the RAN4 femto channel model for in-door pico scenario.
3. Reuse the out-door relay channel model for out-door pico scenario.
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