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1. Introduction

In RAN1#66, TPC issues on both UL CoMP and geographically separated antenna (in this contribution, this antenna deployment is treated as a CoMP scheme in a broad sense) was discussed, and the following was agreed [2]:
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Meanwhile, an issue on “asymmetric DL/UL coverage” in HetNet scenario is discussed in a couple of papers [1, 3], and it is described that the legacy power control mechanism cannot solve this issue. However, the consequences, e.g. performance degradation, have not clarified yet, and hence we have no common understand how important this issue is.
In this contribution, we show our simulation results to demonstrate the performance degradation by asymmetric DL/UL coverage. Furthermore, we propose that RAN1 should start from TPC enhancement discussions from the solution of asymmetric DL/UL coverage issue.
2. Definition of asymmetric DL/UL coverage issue
Firstly, we describe the meaning and definition of DL/UL communication cell separation. The cells optimum for DL and UL communication are different in the case of HetNet scenario because Tx power is different between macro eNB and LPN, i.e. the coverage gap would be 16 dB according to the agreed assumptions [2]. Therefore, if a UE is located between macro and LPN, it would be a situation that DL signal (especially PDCCH) is transmitted from macro, and UL signal is transmitted to LPN. It is noted that the following would be a natural translation of “UL signal is transmitted to LPN”. 
· UL signals, e.g. scrambling sequences, are generated using the cell ID that transmits PDCCH in the case of CoMP scenario 3.
· Tx power is determined considering the pathloss between UE and LPN.
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Figure 1 DL/UL communication cell separation 
3. Simulation Result
In this section, we show system level simulation results to compare the cases that: (a) UL camp cell is determined by DL coverage (i.e. not optimum for UL), and (b) UL camp cell is determined by UL coverage using CoMP scenario 3. Note that the “camp cell” here stands for the cell which pathloss is used for Tx power calculation. In this assumption, the difference between (a) and (b) are simulated by imposing association bias of 0 and 16 dB respectively. Figure 2 shows simulation results for the HetNet scenario 1 and 4b. From these results, the following is observed:
· The desired performance is obtained by (b)
· RBs are assigned to UEs based on PF algorithm, and hence the user throughput performance is entirely improved by using CoMP.
· Undesired behavior and performance degradation are observed by (a)
· Compared to (b), remarkable performance degradation is demonstrated
· Due to strong ICI, ICI estimation algorithm and/or MCS selection algorithm don’t work correctly.
· Cell-edge performance cannot be improved by CoMP, even PF based scheduler is used
· Cell-edge UEs are suffered from strong ICI
· The ICI cancelation effect by CoMP cannot be achieved
· Because the strong ICI comes from non-coordinated cells
From above discussions, we can conclude that asymmetric DL/UL coverage issue severely impact on throughput performance and higher priority should be given. 
Observation:

· Asymmetric DL/UL coverage issue severely impacts on throughput performance.
· More concretely, a mechanism to set Tx power considering the closest Rx point should at least be supported.
· The gain by CoMP JR can still be obtained.
· In Rel-11, this issue should be prioritized to multiple Rx point target.
· This issue can be solved by an enhanced TPC mechanism.
Table 1 System Level Simulation Results 
	
	User Throughput (bps/Hz)
	Served cell throughput (Mbps/Cell)

	
	Mean
	5%
	50%
	95%
	

	Config.  1
	w/o CoMP Bias=0dB
	0.1391
	0.0452
	0.1067
	0.3356
	7.190

	
	w/ CoMP Bias=0dB
	0.2031
	0.0438
	0.1282
	0.6436
	10.499

	
	w/o CoMP Bias=16dB
	0.1911
	0.0690
	0.1576
	0.4236
	9.642

	
	w/ CoMP Bias=16dB
	0.2560
	0.1338
	0.2309
	0.4610
	12.913

	Config 4b
	w/o CoMP Bias=0dB
	0.1237
	0.0392
	0.1084
	0.2564
	7.438

	
	w/ CoMP Bias=0dB
	0.2169
	0.0554
	0.1347
	0.6994
	13.043

	
	w/o CoMP Bias=16dB
	0.1885
	0.0830
	0.1610
	0.3801
	11.462

	
	w/ CoMP Bias=16dB
	0.2513
	0.1425
	0.2306
	0.4333
	15.277
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	(1) HetNet Configuration 1
	(2) HetNet Configuration 4b


Figure 2 C.D.F of user throughput for scenario 3
(based on 3GPP CoMP evaluation model in TR36.819 [3])

4. Conclusion

In this contribution, we shared our views on the necessity of making baseline simulation assumption for UL HetNet. Our proposal can be summarized as following
Proposal:
· Before considering TPC mechanism to support multiple point reception, we should start the TPC discussion from the solution for asymmetric DL/UL coverage issue.
· The target cell shall the smallest pathloss cell.
· After that, we can start the discussion how to achieve multiple point reception on top of the mechanism to support DL/UL communication cell separation.
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5. Annex
5.1. Simulation Assumptions
Table 1 Simulation Assumptions
	Parameter
	Explanation/Assumption

	Bandwidth
	10 MHz, 46 RBs for PUSCH

	Carrier Frequency
	2.0 GHz

	Antenna Configuration
	1x2

	Cell Layout
	As in TR36.814 and TR36.819

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

	Number of LPN per macro
	4

	Antenna Configuration
	ULA with 10 lambda spacing at eNB

	Access scheme
	Dynamic switching of SC-FDMA and Clustered DFT-S-OFDM with PA-backoff of 6dB
Maximum number of clusters = 2

	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
	Chase Combining
round trip delay = 8 ms
Maximum Retransmission number =4

	Scheduling algorithm
	Proportional Fairness with adaptive bandwidth allocation

	SRS setting
	7 subframes per radio frame are set as SRS subframe

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

	Association bias and ratio for scenario 3
	0 or 16 dB (w/ 1dB handover margin)

	Backhaul assumption
	zero delay and infinite capacity (i.e. fiber)


Conclusion:


Enhancements to the uplink power control for open-loop as well as closed-loop operation may be considered including e.g. 


enhancement to support selection of intended reception point(s) 


potentially take into account new interference environment


path-loss determination and signalling that targets intended reception point(s)


reception point(s) may vary for different uplink physical channels


In addition, coexistence with legacy UEs should be considered in these enhancements. 
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