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1 Introduction 

The co-channel co-existence between BS and Home BS has been studied in RAN4 as part of the enhanced ICIC work item in Release 10. Good progress has been achieved resulting in agreed CRs in [1] and [2],[3] for TS 36.104 and TS 36.141, respectively.  There is, however, one remaining open item that still needs to be resolved, the value of Pmin. The completion date of RF core requirements in RAN4 for Release 10 has passed and moreover, as per the agreed WF in [4], the goal had been to complete the remaining RF core requirements by RAN#61. 
In this contribution, we briefly review the current status of studies that have been presented by different companies and provide our views on the remaining issues. We conclude with a proposal on how to close this work as part of Release 10 specifications. 

2 Discussions 

Table 6.2.5-1 of TS 36.104 specifies the co-channel protection by defining the output power of the Home BS. It consists of 2 options: Option 1 and Option 2, where only the option supported by the Home BS shall be tested. Hence, this provides the Home BS with the freedom in its implementation. X is a network configurable parameter and in combination with Pmin, optimizes the MUE outage versus the HeNB coverage.  

Table 6.2.5-1: Home BS output power for co-channel E-UTRA channel protection

	Input Conditions
	  Output power, Pout

	Ioh (DL) > CRS Êc + 10log10(
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and 

Option 1: CRS Êc ≥  -127 dBm or

Option 2: CRS Êc ≥ -127 dBm and Iob > -103 dBm
	≤ 10 dBm 


	Ioh (DL) ≤ CRS Êc + 10log10(
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and 

Option 1: CRS Êc ≥ -127 dBm or 
Option 2. CRS Êc ≥ -127 dBm and Iob > -103 dBm


	≤ max (Pmin, min (Pmax, CRS Êc + 10log10(
[image: image5.wmf]DL

RB

N



 EMBED Equation.3  [image: image6.wmf]RB

sc

N

) + X ))
30 dB ≤ X ≤ 70 dB 




Numerous simulation studies have been conducted by various companies [5]-[8] where useful viewpoints have been raised and discussed. Some of the discussions and results of the studies are summarized below. 
· Existing relevant specifications: 

· The setting of Pmin can in some ways related back to the current specifications in TS 36.104. Table 6.2-1 specifies the Home BS rated output power at less or equal to 20 dBm for one transmit antenna port. The minimum requirements for total power dynamic range are given in Table 6.3.2.1-1 where for example, the minimum dynamic range is 16.9 dB for channel bandwidth of 10 MHz. Some clarifications:
· The minimum requirement in terms of the minimum Home BS out power would be 20 dBm – 16.9 dB = 3.1dBm. This means that if a Home BS decides to transmit at the maximum output power allowed at 20 dBm, the minimum power requirement, derived indirectly from TS 36.104 is 3.1 dBm 

· However, a vendor can choose to implement a larger dynamic range, resulting in a lower minimum output power. This is up to the vendor implementation choice but not a minimum requirement. The minimum requirements are obtained based on the limits as specified in TS 36.104 explained above. 
· Adjacent channel protection is a mandatory requirement as specified in Table 6.2.4-1 of TS 36.104. On the other hand, the co-channel requirements are an optional requirement. A Pmin of 8 dBm is required for adjacent channel protection for Home BS. 

· For consistency reason and reasonable from product implementation point of view, a single minimum output power is supported by a Home BS. Pmin of 8 dB was a result of extensive co-existence analysis that was done during the specification effort for the adjacent channel coexistence. 
· A significant higher requirement for Pmin (in terms of Home BS total dynamic range compared to the mandatory adjacent channel requirements) for an Optional requirement would only serve to increase the irrelevancy of this requirement and make it less likely to be implemented. 

· Adaptability of Home Output power setting

· The main component in the power setting formula is given by CRS Êc + 10log10(
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) + X where 30 dB ≤ X ≤ 70 dB. At low value of X, the Home BS output power would be lower and hence better protects the MUE by limiting its transmit power. On the other hand, a larger value ensure its own HUE coverage is maximized. This is an important consideration for operators who use Femto cell as a way to offload traffic from the macro cells.
· When the macro eNB is far away from the HeNB, Pmin protects the HeNB from reducing its output power to levels which would hurt its own coverage. However, there could be situations where a MUE is far off from its own MeNB coverage and within the confined coverage of HeNB. The question then is on the likelihood of occurance of such scenarios. 
· Numerous simulation results and observations from those results have been reported in [5]-[8]. 
· Figure 1 of below shows the percentage of HUE connected to its own HeNB as a function of Pmin and X. At low X values, which is beneficial to MUE, connection ratio falls to the range of 12%-37%.
· The impact of MUE throughput has also been studied extensively. In [7], Figure 15 and 16 shows the MUE throughput loss for Pmin of -10 dBm and 0 dBm, respectively. Losses range from 5%-7% and 10%-13% for Pmin of -10 dBm and 0 dBm, respectively. In our view these losses are more equitable to losses to HUE throughput. In addition from [11], it was concluded that Pmin less than -10 dBm would result in very poor HUE throughput.
· Observation: Adaptability of both X and Pmin would provide the flexibility needed to optimize HUE and MUE performance. 
· Deployment Scenarios and Assumptions: 

· The simulation methodology and assumptions have obvious significant impact on the results. System assumptions used during the evaluations can be found in [9] and [10].  A dual strip apartment block model and a 80% of the MUE indoor have been assumed. These are deployment scenarios that represent the worse case scenario for the MUE outage [12] since the path loss between the MUE and MeNB are the greatest.  
· The exact priority between the different configurations is hard to establish and depends on different operators’ deployments. While this is not the first time where high percentage of UEs are indoor, by contrast, for the evaluations in the CoMP study, 100% outdoor UEs was used as the baseline.  Line-of-sight situations are quite common already in a macro network and they seem to become even more common with future deployments types, thus clearly pointing towards the more outdoor UEs case being important. 

3 Conclusions

In this contribution, we take note of the current status of the Home BS output power specification effort and provide some additional considerations that could be helpful in putting the simulation studies done thus far into perspective. Based on the above observations and at the same time being aware of the Release 10 RF core requirements completion past deadline, we propose that RAN4 consider adopting the following: 

Proposal: In the absence of consensus, RAN4 adopts a majority decision working assumption on the value of Pmin.  Alternative, agree to adding a note into TS 36.104 and TS36.141 to clarify that Pmin is a network configurable parameter.
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