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1 Introduction

System impacts due to Adjacent Channel Interference (ACI) have been extensively studied in RAN WG4 by means of Monte-Carlo simulations. Radio network planning considerations regarding localized interference on adjacent channels have been collected into informative Annex B of TR 25.951 [1]. R4-040277 is a more recent RAN WG4 contribution mentioning ACI.

In this contribution measurement results related to the potential interference arising from the operation of UMTS networks on adjacent channels are provided. These experiments were jointly conducted by TeliaSonera and Nokia during May 2003, in order to gauge the potential impact of adjacent channel interference (ACI) for some selected deployment cases occurring in practice.

Two independently planned and deployed UMTS networks in Espoo/Finland were re-configured in order to operate on adjacent channels.

Two near-far scenarios were measured:

· A “highway” case in which one network’s roadside macro cell is near the coverage edge of macro cells of the other network.

· A pico-macro near-far scenario in which one network’s indoor cells are near the coverage edge of macro cells of the other network.

Mainly the DL signal quality as indicated by the CPICH Ec/No at the UE and the Received Total Wideband Power (RTWP) on the BS UL were logged.

2 Configuration

Some of the relevant parameters used during the measurements are detailed here.

The Network labelled in the following plots by “A” was interfered by the Network labelled “B” on DL and vice-versa, network A interfered Network “B” on UL. 

The following DL parameters were used in both networks:
· CPICH TX power= 33dBm;

· DL DTCH TPC range= 15dB;

· minimum DTCH power 16 dBm;

· maximum DTCH power 31 dBm

· A higher PICH TX power setting was used in the macro cells in order to simulate DL loading; the resulting total BS TX power was around 39 dBm.
A commercial UE was used. All measurements were performed with AMR 12.2kbit/s speech service.
Three different measurements done in each of the measurement cases:
1. Measurement with BTS A when BTS B OFF

2. Measurement with BTS A when BTS B ON

3. Reference measurement with BTS B, when BTS A OFF

The above measurement cases were each repeated three times so that the results could be judged reliable. However for clarity, only one of the measurement run / case (BTS B ON/ OFF) is usually shown in the following plots. 

3 Macro->Macro (Highway) Case

3.1 Configuration

The network topology was as follows (see Fig.2):
Network A:

- 3 macro sites in the test area

- 9 cells, from which two cells were shut down during the measurements

- Softer and soft HOs were allowed during the measurements

Network B:

- 3 macro sites in the test area

- 7 cells from which one cell was shut down during the measurements
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Fig. 1  Network Topology. 

Only one site from NetworkB is shown (BTS B3 is the interfering site (on DL))


Fig. 2 below shows the appearance of site BTS B3, together with the sector orientations in more detail.

The measurement procedure was as follows:

· A call (UE A) was established under BTS A2;

· The measurement route was defined so that UE A was passing by the BTS B3 (direction from BTS A2 towards BTS B3);

· User specific logs (e.g. CPICH Ec/No, UE TX power) were taken from UE A and BTS A2; from BTS B3 the RTWP was recorded.

During the measurements the UE A was inside the measurement van, no external UE antenna was used. Propagation losses due to the attenuation of the van were measured to be negligible.
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Fig. 2 Measurement drive with UE Awas passing by the BTS B3 (direction from BTS 

A2 towards BTS B3)


3.2 Measurement Results

Fig. 3 shows the CPICH RSCP Power Levels of BTS A2 (serving) and BTS B3 (interfering); their difference is about 40 dB. The MCL towards B3 was approximately 33 dBm –(-55) dBm = 88 dB.
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Fig. 4.  shows the measured CPICH Ec/N0 (representing the DL link quality) at the UE, when passing by the BTS B3 for the following two cases:
· BTS B3 off

· BTS B3 on

This measurement was repeated three times; the findings were:

· No dropped calls were observed
· No decrease in the measured CPICH Ec/N0 when BTS B3 on was observed; the mean value of the measured CPICH Ec/N0 was –13dB in both cases

[image: image4.emf]Fig. 4.  Measured CPICH Ec/No
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Fig. 5 shows the corresponding measurement results on the UL. 

No UL noise peak has been noticed in the BTS B3 RTWP level when UE A was passing by the BTS B3, also no dropped calls were observed.
Also it can be seen that the UL quality of the connection UE A with BTS A2 is maintained good in all measurement runs:
· BTS B3 off:  average measured UL TrCH BLER= meas1: 0.9%, meas2: 1.0%, meas3: 1.2%

· BTS B3 on:  average measured UL TrCH BLER= meas1: 1.5%, meas2: 2.5%, meas3: 1.1%
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4 Pico->Macro (Indoor) Case

4.1 Measurement Results

Fig. 6 shows the UE measurement setup for the indoor scenarios. 
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4.1.1 Office scenario

Figures 7 and 8 show the measured office environment and routes.
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Test procedure was as follows:

· A call (UE A) was established under BTS A and UE A was moved along a predefined route, which was covering the office area; 

· The BTS B antenna was placed on the wall (2nd floor) in an open area behind the window. Measurements were done with the BTS B was switched “off” and “on”.

Figures 9a, b) show the serving cells, respectively, interfering cell CPICH RSCP for both route segments. Taking the BTS B cable losses into account, we find the MCL towards BTS B on this route to be around 57 dB. The difference between serving and interfering cell CPICH RSCP is around 40 dB.
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Figures 10 a, b show the measured CPICH Ec/No for both route segments. The samples where BTS B interferes most are marked with the green circles. As can be seen the CPICH Ec/No does not degrade noticeably.
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Averaged over all measurement runs and the whole route, the CPICH Ec/No degrades by less than 0.4 dB when the interfering BTS B is switched on as Fig. 10c shows.   Also in all these runs no call dropping was observed.
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4.1.2 Corridor/Garage scenario

Fig. 11 shows the measured “Corridor/Garage” scenario. The measurement area is under concrete roofing. 

Figures 12 … 14 show the obtained measurement results.

[image: image15.emf]Fig 10c. Measurement Results; Route A: ‘Office’
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Fig. 13  CPICH Ec/No of BTS A
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No DL problems (no dropped calls) were observed when interfering BTS B was on.

Following can be concluded from Figures 12 … 14:

· The coupling loss is quite low (40 dB). Note that the cable losses are very high (38 dB), so  the CPICH Tx power at the antenna input is only –5 dBm.

· The decrease in the measured average (over the route) CPICH Ec/N0 is < 0.8 dB

· BTS A’s DTCH average power increased by < 1.4 dB

Note that the sector CPICH Ec/No values are < -10 dB in close proximity of BTS B, also when the latter one is “off”, indicating a higher level of intra-cell interference when compared to the previous route (in the office, Sect 4.1.1), which in turn makes it less vulnerable to ACI. This may explain the small ACI impact, even though serving / interfering cell CPICH RSCP values differ by 55 dB.

5 Conclusions

This contribution presented measurement results for a few selected scenarios which were done in order to gauge the potential impact of ACI on network planning and operation. 

It should be noted that these experiments were very limited in terms of the number of selected scenarios, measured UEs (one), UTRAN configuration and parameters, etc. 
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