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1. Introduction
As an enhanced W-CDMA system, we can employ EDCH for UL and HSDPA for DL. However, these schemes have the same kind of weakness, namely the signalling load for each scheme in inter Node-B Soft Handover. 
In this contribution, to tackle this issue, we propose to allow having different active sets for E-DCH and for DCH. By employing SHO to E-DCH, and HHO to DPCH, we can save signalling load considerably. 
2 Signalling performance of EDCH and HSDPA
2.1 EDCH signalling
On EDCH, E-HICH (Ack/Nack) signalling seems to have larger power requirement than E-RGCH (relative rate grant). So, we have simulated the E-HICH performance for the worst 5% users (-5dB Geometry) who cost DL capacity dominantly. Note that average 1 user among 20 users will be in this situation. Table 1 shows the simulation assumptions.  
Table 1.  Link Simulation Assumption (EDCH signalling)
	TTI length of E-HICH
	10 ms

	Modulation
	BPSK

	CPICH Ec/Ior
	-10 dB

	Power control
	On (power offset from DPCH is set) 

	Channel estimation
	Practical

	Tx diversity 
	Off

	Path model
	Case 1 (2path: 0dB, -10dB)

	Geometry
	-5 dB

	SHO
	Off, On (Inter Node-B, the same geometry)


Simulation results are shown in Figure.1. As shown in this figure, the 2 way SHO case, the E-HICH power requirement is very severe. If we set the error requirement to 0.5%, the requirement is over -10 dB (10% of Node B tx power) for only one user. On the other hand, Non SHO performs much better in terms of required Ec/Ior. It is under -15dB (3%) at the point of BER=0.5%. 
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Figure 1. Performance of E-HICH 

2.2 HSDPA signalling (HS-DPCCH)
For HSDPA, Ack/Nack signalling on HS-DPCCH is the most critical in terms of required power. So, we have simulated the Ack/Nack performance for inter Node-B SHO case and non SHO case. Simulation assumptions are shown in Table 2. 

Table 2.  Link Simulation Assumption (HS-DPCCH)

	UL A-DPCH
	64kbps PS RAB

	Outer loop power control 
	On

	Target BLER
	0.5 %

	Repetition factor
	1

	Gain factor ΔHS
	-10 to 8 [dB] (offset to DPCCH)

	Path model
	Case 1 (2path: 0dB, -10dB)

	SHO
	Off and On (Inter Node-B)

	DTX to Ack Error Ratio
	1%

	Nack to Ack Error Ratio
	< 0.01%


Figure 2 shows the Ack to DTX error ratio. As is shown in the figure, in inter Node-B SHO case, required gain factor for HS-DPCCH may be over 0 or 5dB. In current specifications, gain factor of HS-DPCCH is up to 6 dB. Then, we lost nearly 10 % of Ack which means that we lost nearly 10 % of user throughput in SHO case.  Repetition can be applied in such cases but it lowers the peak user throughput to half. In addition to that, this may be not minor impact on UL capacity from RoT point of view. 
[image: image2.emf]10

-3

10

-2

10

-1

10

0

-10 -5 0

5

10

Case 1

2way SHO

Non SHO

Gain Factor of HS-DPCCH[dB]


Figure 2. Ack to DTX error ratio on HS-DPCCH

As a summary of this section, signalling load of inter-Node-B SHO users may limit enhanced W-CDMA systems. 
3. Proposal to solve the problem of signalling in SHO case

To avoid the above mentioned problem we can apply Inter-Node-B Hard Handover to those connections. However, HHO makes UL inter-cell interference large which means it suffers UL capacity. 

As a possible solution, we propose to apply HHO on DPCH and SHO on EDCH. (Note that HS-DSCH is always HHO). Figure 3 shows the image of the proposal. 

[image: image3]
Figure 3. Operational image of the proposal

As shown in this figure, DPCH is connected only to HS- and EUL- serving cell. By connecting DPCH to only one Node-B, HS related and EUL related signalling can obtain the full benefit of closed loop power control. This can avoid unnecessary power on each link caused by power control imbalance. On the other hand, by connecting EDCH to non-serving cells, non-serving cells can lower the impact of inter-cell interference and it can provide benefit of selective combining gain as well. The problem of this scheme is that E-HICH and E-RGCH from the non-serving cell cannot be power controlled. However, E-RGCH from non-serving cell can be common E-RGCH, and thus lower the impact on DL capacity. Regarding E-HICH, the quality of the signalling is not critical if some loss in selective combining gain can be tolerated. Impact of HHO of DPCH will not be major if it will use only SRB which we think is the major operating scenario. 
Therefore, we propose to allow configuration of different active sets between EDCH and DCH to realize the operation described in this section above. 
3. Conclusion
In this contribution we showed the performance of signalling of enhanced W-CDMA (HSDPA and EUL). The result shows that inter-Node-B SHO can suffer both link capacity and user throughput. 

Then we show a possible solution to tackle the problem, which is to allow the active sets of E-DCH and DCH to be different. More specifically, by employing SHO to E-DCH and HHO to DPCH, we can save signalling load considerably. 
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