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1. Introduction

In RAN1#66bis, support of large CRE was discussed and then, the followings were agreed [1]:
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The bias values of “6 through 12 dB” are determined from the DL performance perspective. However, CRE bias also affects UL performances. Hence, the final decision should be made considering UL simulation results as well. This contribution shows simulation results for UL HetNet with CRE bias, and demonstrates that the improvement is converged around 8 dB bias although the performance is improved little by little as CRE bias becomes larger. 
2. UL/DL Coverage Issue on UL HetNet Scenario
As discussed in several Tdocs, DL and UL coverage is different in the case of HetNet scenario because DL Tx power of macro eNB isn’t the same as that of LPN. Therefore, as illustrated in Figure 1, CRE bias of 16 dB (i.e. corresponding to Tx power gap between macro and LPN) would be the best configuration for UL in terms of inter-cell interference avoidance because the best UL cell can be basically determined by the path loss value. 

[image: image2.emf]Macro

LPN

16 dB

DL Coverage

UL Coverage

DL Coverage

UL Coverage


Figure 1 Asymmetric Coverage between DL and UL in HetNet Scenario 
3. Simulation Results
This section shows system level simulation results to compare the throughput performances as a function of CRE bias value. The results are shown in Figure 2 below.
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	(a) Macro cell area throughput
	(b) 5% worst user throughput


Figure 2 Simulation result as function of CRE bias
According to the simulation results, it is confirmed that the UL performance (i.e. both average cell throughput and cell edge throughput) can be improved by using large CRE bias. However, it is also demonstrated that most of the gain by CRE can be obtained around 8 dB. Therefore support of 8 dB CRE bias is preferable to maximize UL performance. However, excessively high CRE bias is not so important that the final decision should be made considering other aspects, e.g. DL performance and/or hardware complexity.
4. Conclusion

In this contribution, we shared our views on the necessity of large CRE bias from UL perspective. Our observation and proposal can be summarized as following:
Proposal:
· From UL perspective, support of 8 dB for CRE is preferable to improve the performance.

· Bias values more than 8 dB is not so important because the improvement converges. 
· Final decision should be made considering other aspects, e.g. DL performance and/or hardware complexity.
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5. Annex
5.1. Simulation Assumptions
Table 1 Simulation Assumptions
	Parameter
	Explanation/Assumption

	Bandwidth
	10 MHz, 48 RBs for PUSCH

	Carrier Frequency
	2.0 GHz

	Antenna Configuration
	1x2

	Cell Layout
	As in TR36.814 and TR36.819

	UE drop configuration
	Config #1 (uniform) and #4b (clustered)

	Number of UEs 
	30 UEs per macro cell area (outdoor UE only)

	Number of LPN per macro
	2

	Antenna Configuration
	ULA with 10 lambda spacing at eNB

	Access scheme
	SC-FDMA

	Receiver Type
	Linear MMSE 

	Rank adaptation
	Rank 1 only

	Link adaptation
	Target BLER = 10-1

	Channel Estimation for demodulation and CSI
	Ideal CE for sounding and demodulation

	HARQ scheme
	Incremental Redundancy
round trip delay = 8 ms
Maximum Retransmission number = 6

	Scheduling algorithm
	Proportional Fairness with adaptive bandwidth allocation

	Power Control
	- α=1.0, P0=-106 for macro and LPN

	Association bias and ratio for scenario 3
	0, 4, 6, 8, 10 and 12

	ABS configuration
	No ABS


Further RAN1 work (evaluations and design/solutions) is to be done for


6 through 12 dB bias


Zero and reduced power ABS


Receiver-based solutions 


PDSCH muting as described in �HYPERLINK "../../AppData/tdocs/R1-113573.zip"��R1-113573�


Relation with PDCCH is studied.


 Impact on overhead should be studied.
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