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1. Introduction
One of the target of LTE-A is to allow heterogeneous  network operation. Radio cells of different sizes and different propagation environments, with adjacent or overlapping locations, shall be served with the same quality as in a homogeneous network.   As [1] emphasizes, the scenarios Urban Macro, Urban Micro, Rural High speed and indoor hotspot shall be considered by LTE-A,  in particular the indoor hotspots should not be left out[2].  The details are quoted in the following for the convenience of the readers:
“16 rooms of 15 m x 15 m and a long hall of 120 m x 20m. Between the two neighboring rooms, there is one wall. There is no wall between the long hall and the rooms.  Two sites are placed in the middle of the hall at 30m and 90m with respect to the left side of the building (see following Figure).
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Figure 1:  Sketch of indoor hotspot environment (one floor)

The pathloss model for indoor which has been adopted in IMT-Advanced channel model is the following:
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In addition,  Floor Attenuation Factor (FAF) is added when the BS and UE are in different floors:

FAF[dB] = 20 + 6(nf  - 1),  nf  > 0, with ( = 4 and nf is the number of floors between the BS and the UE.“
The path-loss formula is depicted in Figure  1.(1G.Hz)
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Figure  1: Indoor path-loss according IMT.EVAL

To make the application of this model more accessible, we propose in the following some additional assumptions that could facilitate the implementation of in-door model during the LTE-A evaluation. In the sequel we will refer to the area circumvented by the structure given in Figure 1 as  “the house”.
2. Scenarios
 There are 3  scenarios associated with this  in-door model  worth consideration:
· Stand-Alone House
In this scenario, the mobiles are dropped within the house. The entire area is considered an isolated network, and the performance metric is evaluated under this assumption only.
· Embedded House
The house is put into a macro-cell, with the shorter edge looking towards the cell center and the opposite two corners tangent the cell edge.  The channel models defined for the model house applies inside the house. In addition, there is interference due to the existence of macro-cellular network outside the house: The house is not isolated and has openings towards outside world.  Hence a penetration loss applies to the signal powers coming from outside and interfering with the in-door signals. The difference between this scenario and the previous one is that the mobiles in the house experience not only interference within the house, but also from outside.  The signals originated outside the house can be traced back to one or multiple cells around the house.  Details  is to be decided by the group.
· House Boundary 
Not only does the in-door network get interference from the outside macro-cellular network,  but also the mobiles outside the house experience interference due to the mobiles inside the house. For this investigation, mobiles are placed randomly next to the outside wall of the house, and   the signal powers from inside the house should be considered as interference. For this evaluation it is important to assume a different penetration model, as the source of the interference sit inside the house. 
3.  Remarks and Open Issues
· By computing the signal powers from the macro-cell that reached the in-door area, the slow fading remains unchanged，meaning that the shadow fading of the surrounding cell applies.

· For SCM, a fixed matrix can be defined for the house, so that channel correlation can be extended into the house.

· Similar to the macro-cell scenario, it is necessary that no UE is located too close to the base station,  hence it should be assumed that the mobile drops inside the house shall be prohibited from an area around the base station antenna that is described by a disk of radius of, say  5 m.

· The single floor path-loss model contains overlapping conditions， bearing potential contradiction or redundancy. Hence, it is recommended to remove the specifications of the applicable ranges, leaving the usage of one or the other formula solely the identification of either LOS or NLOS., i.e.
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· Since the determination of LOS or NLOS is based on optical inspection, i.e. ray assumption, it is important to prevent ambiguity. Looking at Figre 1. , it is noticed that there is ambiguity around the transmitter locations.  Moving them away from the current locations, say 7 meters toward each other, would remove the ambiguity. By doing so, the entire house (one floor) can be divided for each transmitter unambiguously into two areas: one for LOS and the other for NLOS.
· It is still to be confirmed whether it is true that  only NLOS model applies when the floor number is greater than one.
· In small scale the continuity matters: Jumps occur when UE transitions from the shade into openness, or reversely, because the switching between LOS and NLOS model introduces such jumps in path-loss, due to its more optical ray characteristics than actual empirical propagation charcteristics.  People should be aware of this fact.
4. Recommendation
Adopt the assumptions and make decision on the scenarios and other open issues..
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