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1. Introduction

In RAN1 #64, UL CoMP evaluation assumptions were agreed [1]. In this contribution, we show preliminary simulation results for coordinated scheduling (CS) CoMP for UL, to confirm the potential gain under ideal assumptions. Furthermore, we share our views on the enhancements necessary to support efficient UL CoMP in Rel-11.

2. Preliminary Simulation Results for UL CoMP

Figure 1 shows preliminary simulation results for CoMP to check the potential gain. In this CoMP scheme, CS with entire cell coordination is employed to achieve perfect interference measurement, i.e. the optimum MCS satisfying target BLER of 10% can be chosen by the eNB. However, subframe by subframe interference to determine optimum MCS is not available for the no-CoMP scheme, thus the average interference measured by eNB is employed instead. In other word, the throughput performance of no-CoMP suffers from heavy flashlight effects. Note that frequency dependent scheduling is employed for both schemes.
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Figure 1 Simulation results for UL CS CoMP (1x2, Scenario 2 and ideal CE)

From this result, we confirmed that the CS based CoMP scheme can potentially achieve approximately 30% gain by optimum MCS selection compared to the no-CoMP scheme, even if IRC is not utilized. Therefore, we think it would be a good approach to study CS CoMP in addition to multipoint reception, taking the Rel-11 timeline and scheduler complexity into account.

· For UL, RAN1 should include the study of coordinated scheduling as a CoMP scheme in Rel-11.

3. Necessary Enhancements to support CS CoMP

In order to support efficient CS UL CoMP, an improved interference measurement strategy should be considered, because the Rel-10 mechanisms aren’t always designed to take inter-cell resource/sequence management into account. The interference measurement would clearly be performed by UL RSs (i.e. SRS and DMRS), thus we should study how they can be improved to achieve sufficient CS CoMP.

SRS enhancements:

In Rel-10, one-shot dynamic aperiodic (A-SRS) was introduced to realize efficient resource management, especially for the multiple Tx antenna case. By using this mechanism, temporary muting of A-SRS is possible similar to DL CSI-RS, in order to achieve precise inter-cell interference measurement. Therefore, we should study how to reuse one-shot A-SRS for UL CoMP, and then consider additional techniques such as, root sequence coordination or additional RPF value of IFDM, if it is found out that one-shot SRS is not enough.

· Study one-shot A-SRS enhancements to achieve more efficient inter-cell interference measurement.

DMRS enhancements:

In Rel-10, use of DMRS to assist channel sounding was also discussed, because SRS resources might be depleted by the support of multiple antenna transmission. The situation would be more severe if inter-cell orthogonality is required for UL CoMP. Therefore, it should be studied to use DMRS for interference sounding to compensate for the lack of SRS resources. Possible techniques would be non-precoded DMRS, introduction of IFDM, and DMRS-only using OCC, etc.

· Further study the use of DMRS for CSI measurement.

4. Conclusion

In this contribution, we discussed the UL CoMP scheme and corresponding enhancements on UL RSs relevant to the Rel-11 study. We propose the following.

Proposals:

· For UL, RAN1 should include the study of coordinated scheduling as a CoMP scheme in Rel-11.

· RAN1 should study one-shot A-SRS enhancements to achieve more efficient inter-cell interference measurement.

· RAN1 should further study the use of DMRS for CSI measurement.
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6. Annex
6.1. Simulation Assumptions

Table 1 Simulation Assumptions for CS CoMP

	Parameter
	Explanation/Assumption

	Bandwidth
	10 MHz
46 RBs for PUSCH

	Carrier Frequency
	2.0 GHz

	Antenna Configuration
	1x2

	Cell Layout
	3GPP case 1 3D

	
	
	Hexagonal grid

	
	
	19 cell sites / 3 cells per cell site

	
	
	ISD=500 m

	Number of UEs 
	570 UE (10 UE per cell)

	TPC parameters
	Pmax=23 dBm
P0=-84 dBm
α=0.8
Ks=0 in 36.213

	Scheduling scheme
	Proportional fairness

	Channel Model
	SCM urban macro

	
	
	Antenna configuration
	Tx: 1Tx
Rx: 2Tx, Co-polarized array with 10λ spacing

	
	
	UE mobility
	3 kmph

	
	
	Angle spread
	8 degree

	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 / IRC

	Rank adaptation
	On

	Link adaptation
	Target BLER = 10-1

	Channel Estimation for demodulation and CSI
	Non-CoMP: Ideal for both desired signal, no information for subframe by subframe interference
CoMP: Ideal for both desired signal and interference

	Traffic model
	Full buffer

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

	Scheduling algorithm
	Proportional Fairness

	SRS setting
	5ms interval

	CoMP Scenario & scheme
	Scenario 2 (high Tx power RRHs)
Single site reception & 57 cell coordinated scheduling
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