3GPP TSG RAN WG1 Meeting #68
R1-120673
Dresden, Germany, February 6-10, 2012
Source:
KDDI
Title:
Performance evaluations of the signaling schemes for transmission power information
Agenda Item:
7.3.1
Document for:
Discussion and Decision
1 Introduction
In the RAN1#67 meeting, the following is concluded for further RAN1 work:

· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signalling is FFS

· Cell detection principles

· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias

· Higher-layer signalling is utilized to aid the UE

· RAN1 continues discussion about the details of necessary specification changes

· Handling of CRS interference 

· RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations

· Information on number of CRS ports of neighbour cell(s) is needed

· Information on which subframes in neighbouring cell(s) the CRS is present (e.g. MBSFN configuration) is needed

· FFS the additional need for rate matching around CRS of neighbour cell(s) – also discussed in CoMP WI

· Inform other RAN WGs (RAN2/3/4) about this RAN1 decision

This contribution discusses the signaling schemes of transmission power information for reduced power ABS. Numerical results on the proposed schemes are also presented in this contribution. 
2 Signaling of transmission power information for reduced power ABS
 Firstly, in non-ABS subframes, there are two parameters for transmission power information provided by the higher layers. One is CRS energy per resource element (EPRE), which can be derived from the downlink reference-signal transmit power. The other is the ratio of PDSCH EPRE to CRS EPRE. The UE demodulates PDSCH and CSI calculation by utilizing these parameters. 
However, these parameters may be not applied to demodulate PDSCH and CSI calculation for reduced power ABS. The reason is that the transmission power in ABS subframes is different from that in non-ABS subframes at macro eNB. In current specifications, UE may assume that CRS EPRE is constant across all subframes [1]. It is difficult to change the ratio of PDSCH EPRE to CRS EPRE dynamically because it is informed by higher layer signaling. Therefore, in order to support reduced power ABS, it is necessary for eNB to inform the UE about the transmission power in ABS subframes. 
Proposal 1: It is necessary to support the signaling of transmission power information for reduced power ABS. 
3 Signaling schemes of transmission power information
 There are two signaling schemes of transmission power information for reduced power ABS. One is to inform the ratio of PDSCH EPRE to CRS EPRE in ABS subframes(Scheme 1). Since it changes PDSCH EPRE in ABS subframes, it is straightforward to describe the additional signaling of transmission power information about the ratio of PDSCH EPRE to CRS EPRE in ABS subframes. Figure 1 shows the signaling scheme to transmit the ratio of PDSCH EPRE to CRS EPRE in ABS and non-ABS subframes. CRS EPRE is the same between ABS and non-ABS subframes, while the ratios of PDSCH EPRE to CRS EPRE are different.  
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Fig. 1 The signaling scheme to transmit the ratio of PDSCH EPRE to CRS EPRE in ABS and non-ABS subframes (Scheme 1)
The other scheme is to inform of CRS EPRE in ABS subframes(Scheme 2) rather than the ratio as in Scheme 1. This can avoid that the pico UE receives large CRS interference from macro eNB because CRS EPRE in ABS subframes are reduced and informed as if informed in non-ABS subframes.  Figure 2 shows the signaling scheme to transmit CRS EPREs in ABS and non-ABS subframes. CRS EPREs are different between non-ABS and ABS subframes, while the ratios of PDSCH EPRE to CRS EPRE are the same.
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Fig. 2 The signaling scheme to transmit CRS EPRE in ABS and non-ABS subframes (Scheme 2)
 The legacy UE, which cannot use Rel. 11 technologies, feedback the inappropriate CSI report because they cannot receive the additional information, so that they cannot calculate the CSI precisely. One possible solution to overcome this problem is that the eNB corrects the CSI report by utilizing the other information (e.g. Ack/Nack information).  In this way, the legacy UE can also achieve the throughput gain of reduced power ABS similar to Rel. 11 UEs.  
4 Performances of the signaling schemes of transmission power information
In this section, the performance of two signaling schemes is evaluated. Scheme 1 is to inform the ratio of PDSCH EPRE to CRS EPRE in ABS subframes. It means that CRS EPREs are the same between non-ABS and ABS subframes, while the ratios of PDSCH EPRE to CRS EPRE are different. In Scheme 1, large CRE interference occurs to pico UEs. Scheme 2 is to inform the CRS EPRE in ABS subframes. It means that CRS EPREs are different between non-ABS and ABS subframes, while the ratios of PDSCH EPRE to CRS EPRE are the same between the two kinds of subframes. 

The simulation assumptions are summarized in [1] and CRE bias value is set to 8 dB. PDSCH EPRE in ABS subframes at macro eNB is configured that -0.77 dBm, which is assumed that total transmission power in ABS subframes is 20 dBm. Moreover, in reduced power ABS, macro eNB assigns radio resources only to those UEs that have a better CQI feedback than a predefined threshold (MCS Index=10).
Throughput performance with enhanced ICIC (zero transmit power in ABS) is summarized in Table 1. These simulation results are treated as “baseline”. Table 2 shows the relative gain due to reduced power ABS compared to the baseline.
Table 1. Throughput performances with eICIC (full buffer traffic model)
	Throughput [Mbps]
	ABS Duty [%]
	Config. 1
	Config. 4b

	
	
	3GPP
	ITU
	3GPP
	ITU

	Macro Cell Area
	25
	39.2 
	61.7 
	53.4 
	79.9 

	
	50
	40.3 
	63.2 
	58.8 
	82.1 

	5% Worst User
	25
	0.179 
	0.289 
	0.308 
	0.594 

	
	50
	0.130 
	0.244 
	0.245 
	0.636 


Table 2:  Relative gain due to reduced power ABS compared to the baseline (full buffer traffic model)
(a) Scheme 1
	Relative gain [%]
	ABS Duty [%]
	Config. 1
	Config. 4b

	
	
	3GPP
	ITU
	3GPP
	ITU

	Macro Cell Area Throughput
	25
	0.10
	0.10
	-0.06
	0.15

	
	50
	-0.01
	0.08
	0.03
	1.57

	5% Worst User
 Throughput
	25
	1.24
	-2.58
	-3.86
	1.57

	
	50
	-0.42
	5.77
	-0.24
	-1.37


(b) Scheme 2
	Relative gain [%]
	ABS Duty [%]
	Config. 1
	Config. 4b

	
	
	3GPP
	ITU
	3GPP
	ITU

	Macro Cell Area Throughput
	25
	9.16 
	9.39 
	12.75 
	8.51 

	
	50
	9.48 
	10.00 
	12.56 
	12.51 

	5% Worst User
 Throughput
	25
	-5.75 
	-0.17 
	0.54 
	12.51 

	
	50
	-10.27 
	1.50 
	-11.43 
	-2.60 


From Table 2, we can observe that the reduced power ABS achieves higher macro cell area throughput than eICIC if CRS EPRE in ABS subframes is informed using Scheme 2. Hence, it is effective to reduce and inform of CRS EPRE in ABS subframes.
Proposal 2: Additional signaling to inform CRS EPRE in ABS subframes for supporting reduced power ABS should be introduced.
Scheme 1 should achieve almost the same performance as Scheme 2 if the interference from CRS is eliminated by an advanced receiver. However, it is not obvious that the advanced receiver can eliminate the interference from CRS completely because many factors affect the performance of advanced receiver. In this scheme, it is necessary to confirm some benefits by an advanced receiver. 
Proposal 3:  Study further on additional signaling to inform the ratio of CRS EPRE to PDSCH EPRE in ABS subframes for supporting reduced power ABS taking the performance of advanced receivers into account.
5 Conclusions
This contribution discussed the signaling schemes of transmit power information for reduced power ABS. 
Proposal 1: It is necessary to support the signaling of transmission power information for reduced power ABS. 
Proposal 2: Additional signaling to inform CRS EPRE in ABS subframes for supporting reduced power ABS should be introduced.
Proposal 3: Study further on additional signaling to inform the ratio of CRS EPRE to PDSCH EPRE in ABS subframes for supporting reduced power ABS taking the performance of advanced receivers into account.
References
[1] 3GPP TS 36.213, Physical layer procedures
[2] R1-114163, “Further evaluations on large CRE bias values”, RAN1#67
1
4

_1389440760.vsd
ボックスを選択してテキストを入力します。コントロール ハンドルで高さと幅を変更します。�


_1389440786.vsd
ボックスを選択してテキストを入力します。コントロール ハンドルで高さと幅を変更します。�


