1

3GPP TSG RAN 2 #47







         R2-051398
Athens, Greece, 9th-13th May 2005
Source:
NTT DoCoMo, Inc. 
Title:
Need for Outer loop power control for E-DPCCH
Agenda Item
12.2, Open Item 3
Document for:
Discussion and decision
1. Introduction

In EDCH system, keeping the quality of E-DPCCH is esseincial because Node-B cannot soft-combine received E-DPDCH bits correctly if error occurs in E-DPCCH reception. 
On the other hand, required E-DPCCH power offset (to DPCCH power) to meet the quality requirement is highly dependent on the connection environment such as number of branches. In some case, it may be several dB higher than DPCCH. 
In this contribution, we evaluate E-DPCCH performance and propose the report of E-DPCCH error from Node-B to RNC for RNC to control the power offset appropriately. 
2. Simulation
In the LS from WG1 [1], required quality of signalling channels are suggested. Table 1 highlights the minimum requirement for E-DPCCH. We conducted link level simulation according to these requirements.  
Table 1. Minimum requirement of E-DPCCH quality

	Event
	Cell in serving RLS
when no E-DCH SHO
	Cell in serving RLS
when in E-DCH SHO*
	Non serving cell*

	E-DPCCH false alarm
	p1 ≤ 1e-2
	p7 = up to 1

	E-DPCCH error
	p2 ≤ 1e-3
	p2 ≤ 1e-2
	p8 ≤ 1e-2

	E-DPCCH miss
	p3 ≤ 2e-3
	p3 ≤ 5e-2
	p9 ≤ 5e-2


The most demanding values among these requirements are miss detection probability. Figure 1 shows E-DPCCH miss detection performance of non-SHO and SHO users. Note that in SHO status, there is a situation that received power from serving cell is lower than that from non-serving cell because we should have hesterrisys to avoid too frequent serving cell change. From these figure, required power offset of E-DPCCH can summarize as table 2. As shown in this table, there is a situation that required power offset is several dB. From that point, it is required that E-DPCCH power offset can be controlled by RNC otherwise it costs UL capacity to ensure the required quality in any environment. 

Table 2. Required power offset of E-DPCCH

	Path profile
	Non-SHO
	SHO

	
	
	3dB imbalance
	0 dB imbalance
	-3 dB imbalance

	Vehicular-A
	-2.8 [dB]
	-4.5 dB
	-2.2 dB
	2.2 dB

	Case 1
	-2.7 [dB]
	-3.2 dB
	0.5 dB
	3.8 dB
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Figure 1. E-DPCCH Miss Detection Ratio vs. Power offset
3 Outer loop power control 
As we indicate in section 2, it is required that E-DPCCH power offset can be controlled during the connection. Direct approach is to monitor E-DPCCH miss probability and set adequate power offset. This can be regarded as outer loop power control of E-DPCCH. 
To realize outer loop power control, Node-B has to report E-DPCCH error to RNC.  It can be measured e.g. by monitoring RSN in correctly received E-DPCCH and also periodicalty reported dummy data or scheduling information for E-DPDCH outer loop power control. Detailed mechanism can be discussed in stage 3 frame work. 
4 Conclusion

We evaluated E-DPCCH performance and propose the report of E-DPCCH error from Node-B to RNC for RNC to control the power offset appropriately. It can be realized by monitoring RSN in correctly received E-DPCCH and also periodicalty reported dummy data or scheduling information for E-DPDCH outer loop power control. 

Detailed mechanism of the reporting can be discussed in stage 3 frame work for TS25.433. 
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