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1 Introduction

3GPP RAN WG4 is currently specifying a new base station class for 3G Home NodeBs (HNB). According to objective 1 of the WID [1], the task is to update the radio requirements in TS 25.104, where appropriate.
This paper analyses the impact of ACLR for co-existence scenarios, where the HNBs have been deployed on a carrier that has a +/- 5 MHz offset with respect to the overlaying macro cells. The assumed modeling considers both the impact of HNB out of band emissions and macro UE (MUE) receiver blocking on the MUE downlink performance. This topic was already discussed in [2] and [3]. However, in this paper, the possibility to introduce an absolute requirement (“cut-off”) in addition to the relative ACLR1 is discussed.
2 Current RF requirements
For Adjacent Channel Leakage power Ratio (ACLR) at +/- 5 MHz offset, a minimum requirement of 45 dBc has been specified [4]. For the UE ACS at the +/- 5 MHz offset the minimum requirement is equal to 33 dB [5].

3 Scenario and assumptions
The simulations assume the same macro cell and HNB models as in [2] and [3]. Furthermore, a 5 dB wall loss between apartments has been assumed. The only difference compared to the previous studies is the modeling of the absolute out of band emission limit.

During the simulations the UE ACS1 is assumed to be equal to 33 dB, and the base station ACLR1 is assumed to follow the model with both a relative (45 dBc) and an absolute emission requirement.

Since the goal is to study the possibility to relax the ACLR1 for the lower values of maximum HNB output power, the simulations are run only for maximum output powers equal to {0, 5, 10, 15
} dBm. For each of them, the cut-off is varied from -51 dBm/MHz up to -38 dBm/MHz.

4 Simulation results for small macro cells
In the following subsections, the impact of HNB out of band emissions (+/- 5 MHz) on macro cell downlink performance is studied within small macro cells (3GPP Case 1).

Simulation results for the average macro cell HSDPA bit rates are shown in Figure 1 to Figure 12 for the assumed levels of HNB deployment density (10%, 25%, 33%, 50%, 100%). The relative bit rates are calculated with respect to the scenario without HNBs.

According to the simulation results there is a clear performance degradation with a higher ACLR1 cut-off for PHNBmax equal to 0 dBm, but since the overall capacity reduction is low, even fairly high absolute cut-off values could be acceptable. For PHNBmax equal to 5, 10 and 15 dBm, the results are dominated by the relative ACLR1 with lower levels of cut-off. In all, the results for small macro cells suggest that the absolute cut-off could be set around -45…-42 dBm/MHz without any major impacts on system performance.
4.1 PHNBmax = 0 dBm
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Figure 1. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 2. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 3. Relative average HSDPA bit rate for 100% HNB deployment density.
4.2 PHNBmax = 5 dBm
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Figure 4. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 5. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
[image: image10.emf]-52 -50 -48 -46 -44 -42 -40 -38

0.91

0.92

0.93

0.94

0.95

0.96

0.97

0.98

0.99

HNB ACLR1 Cut-off [dBm/MHz]

Relative Average HSDPA Bit rate

HNB Max Power = 5 dBm. Deployment Density = 100%

 

 

HSPA util = 10%

HSPA util = 30%

HSPA util = 50%

HSPA util = 100%


Figure 6. Relative average HSDPA bit rate for 100% HNB deployment density.
4.3 PHNBmax = 10 dBm
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Figure 7. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 8. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 9. Relative average HSDPA bit rate for 100% HNB deployment density.

4.4 PHNBmax = 15 dBm
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Figure 10. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 11. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 12. Relative average HSDPA bit rate for 100% HNB deployment density.
5 Simulation results for large macro cells
In the following subsections, the impact of HNB out of band emissions (+/- 5 MHz) on macro cell downlink performance is studied within large macro cells (3GPP Case 3).

Simulation results for the average macro cell HSDPA bit rates are shown in Figure 13 to Figure 21 for the assumed levels of HNB deployment density (10%, 25%, 33%, 50%, 100%). The relative bit rates are calculated with respect to the scenario without HNBs.

In large cells, the capacity reduction is remarkable even with PHNBmax equal to 0 dBm, meaning that a raised cut-off will have a visible impact on macro cell capacity. Now, an appropriate cut-off could be around -46…-44 dBm/MHz.

5.1 PHNBmax = 0 dBm
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Figure 13. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 14. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 15. Relative average HSDPA bit rate for 100% HNB deployment density.
5.2 PHNBmax = 5 dBm
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Figure 16. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 17. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 18. Relative average HSDPA bit rate for 100% HNB deployment density.
5.3 PHNBmax = 10 dBm
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Figure 19. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 20. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 21. Relative average HSDPA bit rate for 100% HNB deployment density.
6 Simulation results for realistic urban macro cells

In the following subsections, the impact of HNB out of band emissions (+/- 5 MHz) on macro cell downlink performance is studied within a realistic urban macro cell network [3].

Simulation results for the average macro cell HSDPA bit rates are shown in Figure 22 to Figure 30 for the assumed levels of HNB deployment density (10%, 25%, 33%, 50%, 100%). The relative bit rates are calculated with respect to the scenario without HNBs.

As demonstrated in [3], the path losses in the assumed realistic macro cell network are somewhere in between 3GPP case 1 and 3GPP case 3. Hence, it is not a big surprise that also the cut-off performance is somewhere in between. Looking at the results, an appropriate cut-off, which does not hurt he macro cell performance too much, would be around -45…-44 dBm/MHz.
6.1 PHNBmax = 0 dBm
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Figure 22. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 23. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 24. Relative average HSDPA bit rate for 100% HNB deployment density.
6.2 PHNBmax = 5 dBm
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Figure 25. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 26. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 27. Relative average HSDPA bit rate for 100% HNB deployment density.
6.3 PHNBmax = 10 dBm
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Figure 28. Relative average HSDPA bit rate for 10% and 25% HNB deployment densities.
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Figure 29. Relative average HSDPA bit rate for 33% and 50% HNB deployment densities.
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Figure 30. Relative average HSDPA bit rate for 100% HNB deployment density.
7 Conclusions

This paper has studied the impact of absolute cut-off for the Home NodeB ACLR1 requirement. Basically, in the proposed approach the ACLR1 would consist of both a relative (45 dBc) and an absolute emission requirement, and the final emission requirement would be based on the less stringent one. The system impact has been studied for three different macro cell deployments: small, large and realistic urban macro cells.
The simulation results presented in this paper indicate that applying an absolute ACLR1 cut-off at around -45 dBm/MHz seems to be acceptable. Although the negative impact is clearly visible for low levels of PHNBmax, the overall capacity reduction is still acceptable. For higher levels of PHNBmax, the emissions are limited by the relative ACLR1, reducing the negative impact of an absolute cut-off.
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� Assumed only for the small macro cell scenario.





