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1 Introduction
In the last meeting the WF on BS power limits [1] was approved, the agreements on range 1 were almost complete and the same power levels as existing LTA BS power classes were agreed. However for range 2 the power levels have not yet been agreed.

This paper further discusses the issues surrounding BS class upper power limits.

2 Discussion

The power limits for the UTRA medium area BS and local area were discussed in RAN4#26 and documented in TR 25.951. 
2.1 Medium Range

The value of 38dBm was a compromise between 2 contribution [1]

 REF _Ref489891327 \r \h 
[2] which proposed 37 and 39dBm respectively.

Further investigating [1]and [2] , the proposed power levels were identified by simulating the macro-micro scenarios identified in TR 325.942 and sweeping the micro power to find the 5% outage target. 
The results were presented in [1] were as follows:
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Figure 1: Outage probability for the users connected to the macro cells for macro site-to-site distance of 1 km and a fixed maximum output power of up to 37dBm per Medium Range BS 

The scenarios for the macro (wide area) network and the micro (medium range) network in 25.942 were as follows:

Wide area

Base stations are placed on a hexagonal grid with distance of 1 000 meters; the cell radius is then equal to 577 meters.

Base stations with Omni-directional antennas are placed in the middle of the cell.

The number of cells for each operator in the macro-cellular environment should be equal or higher than 19; 19 is considered a suitable number of cells when wrap around technique is used.
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Figure 4.7: Macro-cellular deployment

Medium area

The parameters of the micro cells are the following:

-
block size = 75 m;

-
road width = 15 m;

-
intersite distance between line of sight = 180 m.

The number of micro cells in the micro-cellular scenario is 72.
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Figure 4.8: Microcell deployment

Generally in wide area simulations we use sectorised BS, so it is likely much of this is a little out of date, however the figure for maximum wide area power of 38dBm was used in UTRA and then repeated in E-UTRA, it is sensible that for range 1 NR as agreed we use the same value gain. This is reasonable as the frequencies and the deployment scenarios for wide area and medium range BS below 6GHz are the same for UTRA, E-UTRA and NR.

However for range 2 there is one key difference the frequency. At mm wave the PL is much greater and the building penetration loss is also much higher. In addition the probability of viable multi-paths is much lower and the use of beam forming is much higher.

2.2 Local area

The value of 24dBm was a compromise between 2 contribution [3]

 REF _Ref489892950 \r \h 
[4] which proposed 20 and 27dBm respectively.

Further investigating [3] and [4], the proposed power levels were identified by simulating the micro-pico (medium range to local area)  scenarios identified in TR 325.941 and sweeping the pico power to find the 5% outage target. In this case the scenarios are defined as indoor to outdoor scenarios from TR 25.951:
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Figure 5.1: Simulation scenario and propagation model.

Parameters related to propagation models are summarised in Table 5.1.

Table 5.1: Parameters related to mixed indoor – outdoor propagation model

	Parameter 
	value

	Inside wall loss
	6.9 dB

	Outside wall loss
	10 dB

	
	

	Slow fading deviation in indoors
	6 dB

	
	

	Slow fading deviation in outdoors
	6 dB

	Building size
	110 x 110 meters

	Street size
	110 x 15 meters

	Room size
	22 x 25 meters

	Number of rooms
	5 rooms in 4 rows

	Corridor size
	110 x 5 meters

	Number of corridors
	2

	Size of entrance point
	5 meters

	Number of base stations
	4 .. 6

	BS coordinates
	tba


Once gain it is reasonable to expect that for <6GHz the same deployment and path loss can be expected, so the local area power limit is valid. However for range 2 mm wave as with the medium area it si liley that the path loss and building penetration loss will significantly vary the result.

2.3  Range 2 deployments

The differences in propagation due to the high frequency are likely to have a large impact on any similar simulations for wide area to medium area interference.

The path loss has changes significantly but the layout of building etc is the same – hence the probability of interference must be different.

The following differences can be identified:
· Higher path loss means ISD is much lower (200m rather than 1km) so macro deployment will be much more dense.
· Building distance and road width remain the same so medium area deployment is likely to be similar.

· Higher PL means interference between BS should be lower.

· Greater BF means probability of interference between BS is much lower

· Higher BPL means micro (medium range) deployment may not be the proposed solution for indoor coverage.

There are probably many more differences which may affect any similar simulation, but it seems above is enough to indicate that the results for <6GHz are very unlikely to be valid for mm wave.

3 Summary
Looking at the means by which the existing UTRA and E-UTRA upper power limits for each of the BS classes were derived it is perfectly reasonable to use the same limits for range 1 NR. However for range 2 the propagation conditions and hence the macro ISD will be very different and whilst the parameters which  define the medium and local deployment which are more based on physical buildings will not change. 
In addition the propagation loss and building penetration loss will make a big difference on the interference between BS layers. It would seem particularly on indoor to outdoor interference. 

Also the beam forming which will be used in mm wave will change the statistics of the interference between layers.

As such there is no technical reason why we should assume the same power levels for medium range and local area BS should be adopted for NR rage 2 as are used in range 1.  

Using the same methodology as was used in UTRA to define agreed simulation parameters and then compare the results of a simulation campaign for both medium range and local area would take some time and may not be compatible with the existing NR time scales. However there is a risk that if the power limits are set incorrectly then the micro and pico networks (local area and medium range) will either interfere excessively with the macro layer (limit to high) or not have sufficient coverage or throughput to make them worthwhile (to low).
At this stage it is perhaps better to have no agreed limits than agree the wrong values.
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