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Annex B (informative):
Radio Network Planning Considerations

B.1
General

The RF specification for Base Stations is to a large extent based on statistical averaging of interference effects. This should normally be sufficient to eliminate significant interference effects on adjacent frequency networks, if some simple rules (e.g. 30 dB MCL between Wide Area BS) are followed.

Especially in the case of Local Area and Medium Range BS, also considering some of their likely deployment environments (indoor, street canyons) there is however a higher probability that the interference on adjacent frequencies is localised. In these cases some co-ordination between operators may be required.

This informative Annex considers Radio Network Planning (RNP) measures, which can be applied in case there is significant interference between adjacent radio networks of different hierarchy level, e.g. between a MR and a WA network. In the following mainly aspects related to DL adjacent channel interference will be considered.

B.2
Example analysis for localized interference

Based on a number of assumptions on deployment of networks, the relevant parameter for the impact of DL adjacent channel interference caused by a MR or LA Node B is the maximum output power. From the Monte-Carlo simulation results contained in Annex A it can be seen that the DL capacity loss for an adjacent macro layer is upper-bounded by approximately no more than 6 % for a 38 dBm MR network layer. Similarly, it was shown that the DL capacity impact from a 24 dBm LA network on an adjacent MR network is of similar order.

While the average impact is thus small, there is nevertheless a chance that a macro layer UE gets localised interference by a MR or LA Node B under low coupling loss (CL) and weak serving signal conditions. This will be illustrated by the following example analysis for the case of a LA (indoor) cell interfering to an adjacent macro cell.

The following parameters will be assumed:

	UE ACS
	33
	dB
	from 25.101

	interfering LA BS maximum Tx power
	24
	dBm
	from this TR

	interfering LA BS antenna gain
	0
	dBi
	from this TR

	serving cell received DTCH level
	-90
	dBm
	 

	bit rate
	12.2
	kbps
	 

	Eb/Io
	7
	dB
	 


Table 1: Assumed parameters for the localized interference analysis

With these service parameters we obtain for the required Ec/Io: 

Required Ec/Io =  -25 dB [processing gain] + 7 dB [Eb/Io] = -18 dB

The area of the localized interference around the LA BS can be estimated as follows
:

1. Maximum tolerated interference level on the own channel: -90 dBm + 18 dB [Required Ec/Io] = -72 dBm

2. Maximum tolerated interference level on the adjacent channel: -72 dBm + 33 dB [UE ACS] = -39 dBm

3. Required coupling loss CL towards interfering LA BS: +24 dBm – (-39 dBm) = 63 dB

4. Assuming the indoor path loss model from this TR for the case that internal walls are not modelled individually and a single floor, the indoor path loss model is represented by the following formula:


PL = 37 + 30 Log10(R),

with R the UE – LA BS separation given in metres. From this, the required minimum distance towards the interfering LA BS is given by:

R = 10^( (63 dB [CL] + 0 dBi [LA BS antenna gain] – 37) / 30 ) = 7.36 m

As can be seen, the required minimum distance towards the interfering LA BS depends not only on the parameters of the interfering system (i.e. TX power, antenna gain), but also on the available DTCH signal level of the serving macro cell.

The following figure shows the size of the localized interference around the LA BS for serving cell received DTCH levels in the range of –70 … -110 dBm:
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Fig. 1: Localized interference around the LA BS as function of serving cell received DTCH levels
In order to further reduce the likelihood of such localized interference events, the measures presented in the following clause may be applied.

B.2
Deployment guidelines to reduce interference

The following measures are applicable by the operator of the interfering radio network (i.e. LA or MR network) in order to reduce the likelihood of interference towards an adjacent band operator:

· Avoid allocating LA, MR Node B carriers at the assigned band edge(s) to another operator whenever possible. This may be possible e.g. at an early UMTS deployment phase, where only part of the assigned band may be required.

· During a later UMTS deployment phase, for the case that an operator wishes to deploy 2 WA carriers and one MR or LA carrier, the latter carrier could be “sandwiched” by the WA carriers. 

· Ensure sufficiently large MCL conditions across the planned micro cell (or in-building) coverage area. This can be facilitated by choosing suitable antenna types, heights and locations. Note that obtaining a sufficiently high MCL (including antenna gains) is also desirable for the MR or LA network operator due to the –25 dBm/3.84 MHz maximum input level requirement of the UE [25.101]; hence, the MCL will also depend on the intended maximum Node B TX power setting.

· Match the setting of the maximum Node B TX power for MR or LA operation to the requirements (i.e. CL) of propagation environment at hand, i.e. avoid using substantially more TX power than is required for the micro cell or in-building coverage. DL power planning can be facilitated by adjusting the CPICH TX power in such a way that the received CPICH RSCP (or Ec/Io) across the desired coverage area meets the outage target, but on the other hand, is not unnecessarily high. Scaling the windows of the DTCH DL power allocations accordingly, will then also lead to appropriate DTCH power levels.

· Co-ordination between adjacent frequency operators of output powers, antenna sites, heights, gains and patterns, or even co-location of interfering sites. This would reduce worst case situations where a strong interfering signal is received by an adjacent frequency UE connected to a BS at large coupling loss, and thus under relatively poor radio conditions.

· For temporary effects, and remaining problems a number of additional system functionalities can be used:

· In case that multiple WA carriers may have become available, the use of IFHO for DL interference avoidance may be used. Hence, the UE may be handed over to the 2nd or 3rd adjacent channel, which will reduce or eliminate the interference.

· In case that adjacent channel interference is encountered within a WA cell, proper setting of the DTCH TX power window can provide the UE with additional power to combat interference. Hence, there is possibility for trading off some capacity / throughput for reducing possible DL coverage holes.

· In case that adjacent channel interference is encountered within a WA cell, reduction of the allocated peak data rate (or AMR codec rate) can provide the UE with additional power to combat interference. Hence, there is possibility for trading off peak data rates for reducing possible DL coverage holes.

· For areas where the received Node B DL signals (or representatively the CPICH RSCP’s) from the own and adjacent interfering system differ by much more than 40 dB, own system signal strength may be increased by RNP methods.  This can be done by means of directing / tilting antennas beams towards the building in question (e.g. in case of interfering LA network) or by building additional sites.
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� In this calculation the own system (cell) interference is not taken into account, i.e. it is assumed that ACI dominates
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		UE ACS		33		dB		from 25.101

		interfering LA BS maximum Tx power		24		dBm		from 25.951

		interfering LA BS antenna gain		0		dBi		from 25.951

		serving cell received DTCH level		-90		dBm

		bit rate		12.2		kbps

		Eb/Io		7		dB

		required Ec/Io		-18		dB

		received DTCH level						-70		-75		-80		-85		-90		-95		-100		-105		-110		dBm

		max interference own						-52.02		-57.02		-62.02		-67.02		-72.02		-77.02		-82.02		-87.02		-92.02		dBm

		max interference adj						-19.02		-24.02		-29.02		-34.02		-39.02		-44.02		-49.02		-54.02		-59.02		dBm

		req min CL						43.02		48.02		53.02		58.02		63.02		68.02		73.02		78.02		83.02		dB

		required minimum distance R towards interfering LA BS						1.59		2.33		3.42		5.02		7.37		10.81		15.87		23.30		34.20		m



Peter Muszynski:
951 indoor model, walls not modelled:
37 + 30*log(d)
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