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1.  Introduction

During WG4 meeting # 25 in New Jersey the contribution [1] was presented. The contribution [1] was based on an statistical approach where the criteria for micro BS output power is defined as the outage probability for uncoordinated macro network UE:s. 

In order to compare the outage due to micro layer with reference cases, simulations for single macro layer and macro-macro cell layout with maximum offset between the two uncoordinated macro layers (worst case) were also performed. (see Annex A) The maximum output power of the interfering Wide area BSs in the macro-macro cell layout was limited to the typical value of 43dBm. [2]

As a result a maximum output power of 33dBm for a Medium Range BS was proposed.

The approach in [1] is conservative because the comparison with the macro-macro cell layout is based on interfering Wide area BS with a maximum output power of 43dBm. In real life this value could be much higher as up to 50dBm.

2. Simulations and the results

The new simulations were again based on the macro-micro cell layout in [2] where the micro cell layer were assumed to be fully loaded for different values for micro output power. In order to compare the outage due to micro layer with reference cases, simulations for single macro layer and macro-macro cell layout with maximum offset between the two uncoordinated macro layers (worst case) were performed. 

The maximum output power for the interfering Wide area BSs was set to 47dBm (50W). The value of 47dBm is assumed as a realistic worst-case scenario for the given cell layout. The maximum output power of the Wide Area BSs of the disturbed macro layer network was kept to 43dBm and the maximum code power was limited to 30dBm  [2]

The outage probability on macro layer for site-to-site distances of 1 km (cell radius of 577m [2]) in the presence of a micro cell grid for a fixed micro output power of 27, 30, 33, 34, 35, 36, and 37dBm for each BS are as following:
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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 simulations show that the capacity of a macro layer is reduced, due to the presence of an uncoordinated micro or macro layer. Based on the outage target of 5% [2], the capacity is nearly identical in the presence of a macro layer where the macro BSs transmits with a constant power of 47dBm or where all the micro BS:s transmits at a constant power level of 37 dBm (see table 1)

	Scenario
	Average number of users per cell
	Worst case capacity [%]  with 5% outage target

	Single Macro layer
	60.6
	100

	Macro – Macro (43dBm – 43dBm)
	58.4
	96.4

	Macro – Micro (43dBm – 33dBm)
	58.4
	96.4

	Macro – Macro (43dBm – 47dBm)
	56.8
	93.7

	Macro – Micro (43dBm – 37dBm)
	57.1
	94.2


Table 1: Worst case capacity of the macro cell layer for macro site-to-site distance of 1 km and a fixed maximum output power of 33 and 37dBm per Medium Range BS

3. Conclusions

The statistical approach based on agreed scenarios for defining the micro BS class output power shows that the outage for macro layer UE:s will not significantly increase, in comparison to a realistic macro-macro cell layout, due to the presence of a micro layer transmitting up to 37 dBm. Based on the micro-macro layer scenario [2] a capacity larger than 94.2% of the capacity of a single macro layer could be expected. This indicates that when defining the maximum output power for micro BS class, levels up to 37 dBm of micro output power is acceptable.

4. Proposal
Based on the above investigation, the proposed maximum output power, which is recommended for the Medium range BS, is +37dBm as shown in the table below:

Table 1: Base Station maximum output power

	BS Class
	Maximum output power

	Medium range BS
	< +37 dBm
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Annex A
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Figure 2: Outage probability for the users connected to the macro cells for macro site-to-site distance of 1 km.
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