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1 Introduction
At RAN1#88bis meeting, for evaluation on scheduling enhancements, RAN1 agreed that more analysis is needed to compare throughput for legacy DB scenario and identified solution. This paper is to provide performance evaluation of enhanced scheduling in DB-DC scenario.
2 Discussion
2.1
Link simulation assumption
Firstly, we use the agreed scenario in our link simulation.
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Figure 1: A typical scneario of DB-DC-HSDPA
Secondly, baseline solution and enhanced scheduling solution are considered.
Table 1: Channel combinations for baseline solution
	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary carrier

HS-PDSCH(s) for the primary carrier
	HS-SCCH(s) for the secondary carrier
HS-PDSCH(s) for the secondary carrier


For enhanced scheduling solution, there are two options and we focus on the first option, i.e. on primary carrier, there are HS-SCCH(s) for the secondary carrier.
Table 2: Channel combinations for enhanced scheduling solution
	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary carrier

HS-SCCH(s) for the secondary carrier

HS-PDSCH(s) for the primary carrier
	HS-PDSCH(s) for the secondary carrier


	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary and the secondary carrier

HS-PDSCH(s) for the primary carrier
	HS-PDSCH(s) for the secondary carrier


For link simulation, we also have the following parameters.
Table 3: Link simulation parameters
	Parameter
	Value

	Channel model
	PA3

	Search
	Ideal search

	Channel estimation
	Ideal channel estimation

	Common channel power consumption (the ratio of the power over the total power)
	25%

	HSDPA power consumption (the ratio of the power over the total power)
	75%

	Maximum HS-SCCH power consumption (the ratio of the power over the total power)
	10%

	Power allocation between U2100 and U900
	shared


2.2
Link simulation results
In order for simplicity, we use A and B for U2100 HS-SCCH coverage and U900 HS-SCCH coverage. It is noted that this coverage is a general description and it means that the UE may suffer bad HS-SCCH reception around this area.
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Figure 2: A typical scneario of DB-DC-HSDPA
In link simulation, we assume that the path loss difference is 8 dB between U900 and U2100.
For a given Ior/Ioc, a throughput is got based on some inputs, e.g. HS-SCCH power offset, HS-PDSCH power offset.
For Ior/Ioc on U2100, we consider -10 to 6 by the step 1. It is noted that -10 is around U900 HS-SCCH coverage and 6 is around U2100 HS-SCCH coverage.
For Ior/Ioc on U900, we consider -2 to 14 by the step 1, and each position is corresponding to a position on U2100, e.g. -10 on U2100 is related to -2 on U900.
For area between A and B, there are throughput gains on U2100 (as shownin the following figure). The reason is that, the HS-SCCH detection performance becomes better if HS-SCCHs are transmitted on U900 than on U2100.
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Figure 3: Throughput gains on U2100
The following table shows the numbers on throughput gains and they are from 4.8% to 53.5%. It can be observed that the gains are larger if the UE is in the cell edge and the gains are smaller if the UE is in near the cell centre. The reasons for the trend are that HS-SCCH detection reliability is improved on U900 compared with on U2100, and the improvement is more significant if the UE is far from the cell centre.
Table 4: Quantitive gains on throughput on U2100
	On U2100 (Ior/Ioc)
	Throughput gains

	-10
	53.4%

	-9
	46.3%

	-8
	35.0%

	-7
	26.4%

	-6
	22.2%

	-5
	18.9%

	-4
	18.4%

	-3
	12.9%

	-2
	10.5%

	-1
	10.4%

	0
	8.9%

	1
	7.0%

	2
	6.7%

	3
	5.7%

	4
	5.3%

	5
	5.1%

	6
	4.8%


On U900, since HS-SCCH and HS-PDSCH allocation is unchanged in baseline and enhancments scenarios, there is no gain/loss on throughput.
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Figure 4: Throughput gains on U900
From UE point of view, the throughput gains on U2100 could lead to improvement on user experience. If the throughputs from both U900 and U2100 are considered, the total gains may be lower than the numbers in table 4 and the main reason is that U900 has better coverage than U2100.

However, currently, U900 may carry more user than U2100 because of its larger coverage, and thus the average UE throughputs on U900 may be lower than the numbers shown in this link simulation. In general, the total gains may vary, but the throughput gains could be still attractive.
3 Conclusion

In this paper, for baseline and enhancements scenarios, it can be observed that there are throughput gains on U2100 and the gains become larger if the UE is near the cell edge.
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