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Evaluation of interference with different power rules during sub-frames

( Al 78 and 95 from session #48 relative to comments 2080 and 2144L)

Mariana Goldhamer
Alvarion

1 Introduction

This contribution first explains the Master, Slave, Common and Shared sub-frames need to be seen in the
context of a cellular deployment and also taking into consideration the adjacent channel interference.
The deployment is outdoor and the used propagation model is Hata Open. The BS sector is 120deg.

2 The CX Sub-frames in cellular deployment

We have chosen to allow only 3 systems separating their interference in time domain. However, this may create
confusion, because actually the interference is an accumulated energy which can be produced by systems on the
same channel in adjacent geographical locations and also by systems using at the same location the adjacent or
alternate adjacent channels.

It is difficult to introduce all these factors in a deployment simulation, however few situation analyzed with a
deployment tool may better explain the situation.

2.1 Master sub-frames occupancy order

The first BS in an area is not affected by interference. Lets suppose that BS1 will use the Master sub-frame 1.
Now lets suppose that the 2" and the 3d Master BS have occupied their Master DL sub-frames, having the
location as in fig. 1. The Base Stations are numbered in their installation order.

BS1 A BSZA

s

Figure 1 Topology for the first 3 BSs in the area

Lets suppose that the 4™ system will occupy the position shown in fig. 2.

o\
BS1 A BSZA
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Figure 2 Topology for the first 4 BSs in the area

The BS4 is looking now for the less occupied Master Frame, by listening to the CXCC. It constructs its Master
interference MAP, which is looking as in Fig.3. The MCR (modulation and coding rate) situation of the BS4,
as compared with BS3, is shown in fig.4.

N
dBm

Master
- sub-frgme number

1 2 3

Figure 3 Interference MAP at the arrival of the 4™ BS in the CX Community

Min 1o 04B 14.12 %
0dB 1o 24B 11404 %
2dB 1o 4B 10.176 %
4B 1o 6dB 8.579 %
6dB 1o 8dB 7776 %
8B to 10dB 7.468 %
10dB  io 12dB 6.593 %
12dB  io 144B 6.285 %
14dB  io 16dB £.226 % 12
2 16dB  to Max 22367 % ™
BS3 3 BS4

Figure 4 Coverage and MCR for North sector of BS3 and BS4 (both Master 3)

The following BS (5) may chose Master sub-frames depending of its relative topology. Anyone of the 3 Master
sub-frames may be selected.

This means that there is no direct linkage between the temporal order of installation and the occupied
Master sub-frame number. The topology adds an important dimension to the selection of the Master sub-
frame. The selection of the proper Master sub-frame shall be based ONLY on interference sensing. The
correct interference will be sensed only by using Radio Signatures (analog signals). The analog signals
“claim” a slot by their transmitted power and their contribution to the cumulated interference magnitude.
However, further announcements can be made by a communication protocol.

2.2 Interference during Shared sub-frames

Fig. 5 shows the MCR for the situation in which max. power (same as in Master sub-frames) will be used
during the Shared sub-frames. The BS are supposed to be part of a large deployment. The cell margin is covered
at relatively low data rate, but still covered. With non-regular deployment of the sites the coverage may be
affected.

Comparing this figure with fig. 3, results that the SINR is interference-limited. With other words, may be too
much power transmitted just to fight the interference. This power in turn creates more interference.
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Figure 5 Coverage and MCR for North sector during Shared sub-frames

2.3 Interference created by a Slave to the Master, during its Common sub-frame

Assuming the Master operating at its maximum power also during the Common sub-frame preceding the Master
sub-frame, the situation in fig.6 reflects the interference created by a Slave system, operating 6dB under the
Master power:

Min te 0dE 14.11 %
0dB to 1dB 11.404 %
1dB to 4dB 10.176 %
448 to 6dB B.ETO
odB to 8dE T.776 %
4B to 10dB T.468 %
10dB  to 1148 6.593 %
12dB  to 1448 6.285 %
14dB  to lbdB 5220 %
1l6dB  to Max TL.36T %

Figure 6 Coverage and MCR for North sector during Common sub-frames

It can be seen that the Master Sector is well covered and the situation is better as compared with the Shared
Frames, where all the systems transmit at the highest power. We recommend to keep the rule of the power
transmission during the Common sub-frames and to increase the power during the Common sub-frames
preceding a Master sub-frame at the Master sub-frame level (see Replay comment).

3 First deployed system

The 16h draft mentions rules related to the occupancy of the Master sub-frames, by the first, 2" and third
systems. However, in the case of systems deployed in adjacent geographical areas, is needed an interference
threshold to determine what is the 1%, 2" and 3d system.

We propose the following rule:

“If during the CXCC slot for interference assessment the interference level measured by a Base Station is less
than 1dB above the noise level, the corresponding Master sub-frame is considered “free”. If a system assess that
all the three Master sub-frames are “free”, this system will be the first system in the area.

4 Interference tolerance limit

Fig. 4 shows the MCR at the cell limit, for Master systems. It can be seen the difference between a single
Master system and a second system suffering from another Master interference. The difference in coverage at a
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MCR corresponding to 16dB is aprox. double, corresponding to 8-9dB reciprocal interference. The Master
tolerance to Slaves needs to be defined as a supplementary margin to the Master-Master interference.

We consider that at least a margin of 3dB is needed for tolerance to other Master systems which will reuse the
Master sub-frame.

5 Influence of different channel sizes and powers

The Master sub-frame is reused by all the systems in the Community. Those systems may use different channel
sizes (ex: 5, 10, 20MHz), but they will try to reuse the same interference separation in time domain.

As result the cumulated interference in a Master sub-frame and CXCC channel will give the cumulated
interference image, including the adjacent channel influence. The interference domain needs to be seen as least
as bi-dimensional. An example is shown below:

dBm
Channel A, Channel
10MHz A+20MHz

Channel
A+40MHz

TN
{ T N ‘ Frequency
/ \
N !
\

] ’
! \
1
] 1_1
| E—
Adjacent
Channel

Time overlap

Master 1

Figure 7 Interactions with the adjacent channel in the Master sub-frame

The system occupying the Master 1 sub-frame, due to its interference into the adjacent channel, may not be able
to use the SMI for exchanging information.

6 Conclusions

1. The Master sub-frame is interfered by other Master sub-frames.
The power in the Common sub-frame preceding the Master sub-frame may be increased at the level of
Master’s power.

3. Shared sub-frames can use the max. power, however this creates cumulated interference drastically
reducing the coverage. Same coverage can be achieved with less transmitted power.

4. The occupancy order depends on topology and different interference powers and channel widths

5. The adjacent channel interference is to be considered in establishing occupancy rules, especially when is
made room for 802.11 systems with other Tx/Rx pattern as compared with 802.16 systems

6. The rules of the Master / Common / Shared slot occupancy should be based on general rules. The cases
in which the inter-system communication can be used should be regarded as particular cases.



