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1. Introduction
In light of the currently assumed high value for HNB maximum transmit power of [20] dBm, it was agreed to add a maximum output power requirement as a function of adjacent channel input conditions for the Home BS class [1].  A corresponding Note has been added to [2] TS 25.104, Table 6.0A with the understanding that the [] for Prat shall not be removed until work on the HNB output power requirement for TS 25.104 is completed. 
Proposals for this requirement have been presented along with a request for feedback on some of the “TBD” parameters.  This contribution provides such feedback along with a justification for the settings chosen.
2. Discussion

2.1 Computation of Output power requirement
The following assumptions are made in the calculations for Pout:

[image: image1.wmf]Îor/Ioc

0

dB

CPICH Ec/Ior

-7

dB

ACIR

33

dB

PL HNB - MUE at deadzone edge

47

dB

MUE CPICH Ec/Io with ACI at the 

deadzone edge

-18

dB


In addition a Home BS reference antenna gain of 0 dBi is assumed.  Assuming that the resulting ACI is well above the noise floor at the MUE, we obtain for Pout the expression: 

Pout  = ACIR*( PL HNB - MUE at deadzone edge)*(CPICH_Êc / MUE CPICH_EcIo - Io) = CPICH_Êc + 97.3 dB
2.2 Baseline proposals to be addressed

The following proposals have been presented:

· to not require the HNB to power down below [10]dBm, regardless of adjacent channel conditions;
· to shift the Pout envelope requirement by [TBD]dB to allow for tolerance on the measurement accuracy of CPICH_Êc – with a suggested value for TBD of [6]dB
· to assume that accurate measurements of adjacent-channel CPICH_Êc can be made when the co-channel Io ≤ CPICH_Êc + [TBD] dB
Taking these suggested values as baseline parameters, the resulting envelope for the Pout requirement is shown in Figure 1 below:
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Figure 1 Baseline Pout Envelope
From this envelope, the actual deadzone size for each value of CPICH_Êc can be determined – this is shown in Figure 2 below.  It can be noted that the target deadzone of 47dB (or less) is actually only achieved over part of the Êc range:
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Figure 2 Baseline Deadzone

2.3 Using CPICH distribution to address TBDs

The approach followed here is to analyse the effect of the above [TBD] parameters on the actual deadzone size experienced in typical deployments, using an estimate of the CPICH_Êc distribution.
Figure 3 (from [3]) below shows typical CPICH CDFs – the “Network X” case will be used in the subsequent analysis:
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Figure 3 Typical CPICH Êc CDFs
Mapping this “Network X” distribution to the baseline deadzone shown earlier, the CDF of the deadzone can be determined:
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Figure 4 Baseline Deadzone CDF
The result of this mapping shows that in over 20% of cases the deadzone size will exceed the target-plus-tolerance value of 53dB.
2.4 Suggested values for TBDs

Minimum limit for Pout

Based on the CDF mapping above, it is first proposed that the minimum limit for Pout (below which the HNB is not required to power down) is lowered from [10]dBm to 5dBm.  This will significantly reduce the number of cases in which the deadzone size exceeds the target-plus-tolerance value.  Figure 5 below shows the resulting deadzone CDF:
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Figure 5 Deadzone CDF with minimum power 5dBm
Measurement Tolerance

The second proposal is for the TBD parameter used to set the tolerance on CPICH_Êc measurements.  The baseline value of 6dB is derived from the accuracy requirement on the UE RSCP measurement and as such can be considered to be a worst case value.  The proposal here is to set a tolerance of 3dB.  This allows for the HNB vendor to either (i) adopt the same accuracy requirement (ie 6dB) and apply a 3dB backoff to Pout, or (ii) implement a CPICH_Êc measurement with higher accuracy and use a correspondingly lower Pout backoff.  In both cases the negative impact of the measurement tolerance is shared between adjacent channel protection and HNB coverage.
The cumulative effect of these two proposed values is shown in Figure 6 below:
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Figure 6 Deadzone CDF: 5dBm minimum power and 3dB tolerance
One potential effect of specifying a lower tolerance on the CPICH_Êc measurement is that a Pout backoff of up to 3dB (relative to the calculated value) may be required, if the same measurement accuracy as for UE RSCP is assumed.  This backoff would have an impact on the corresponding HNB coverage, as shown in Figure 7 below for the example of a co-channel Io level of -60dBm; however we think the typical coverage is still acceptable.
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Figure 7 HNB coverage impact with 3dB backoff
Co-channel Io Threshold
The final proposal here is for the TBD co-channel Io threshold, below which the specification of Pout for adjacent channel protection will apply; specifically Io ≤ CPICH_Êc + [TBD] dB.
For arbitrarily high levels of co-channel Io, that is to say greater than CPICH_Êc + [TBD] dB, the proposal is to limit the HBS Pout to be ≤ [10]dBm.  This ensures that a degree of adjacent channel protection is still afforded while giving the HBS sufficient capability to provide good levels of coverage.
The proposal here is based on selecting a value such that the interference co-channel to the HBS appears at the same level as the adjacent channel interference when referred to that adjacent channel.

Assuming an ACLR of 33dB and adjacent channel Ec/Io of -10dB†, setting a relative threshold of 43dB will result in this equivalence of interference levels.  This would have the effect of reducing the adjacent channel Ec/Io to -13dB but CPICH_Êc should still be measureable at this level.  We therefore suggest setting this TBD to 43dB.
3. Proposal

This contribution provides feedback on some of the [TBD] parameters in the adaptive HNB power requirement proposal. Specifically:

· to not require the HNB to power down below 5dBm, regardless of adjacent channel conditions
· to shift the Pout envelope requirement by 3dB to allow for tolerance on the measurement accuracy of CPICH_Êc – this is effectively the same as increasing the maximum target deadzone from 47dB to 50dB
· to assume that accurate measurements of adjacent-channel CPICH_Êc can be made when the co-channel Io ≤ CPICH_Êc + 43dB
We propose that this feedback is incorporated as a way forward to a final CR on TS25.104 [2].
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† An Ec/Io level of -10dB has been suggested as a typical value in previous contributions.  It can be arrived at, for example, in the case of a macro Ec/Ior = -7dB and an Îor/Ioc geometry of 0dB
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