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1. Introduction

In [1], we discussed scheduling points on coding chain. Current candidates are TFC domain signalling and power domain signalling. In this document, we further compare two scheduling methods. We propose to use power domain signalling. 

Within power domain signalling, there are two aspects to be discussed. One is how to fill unused power. The other is handling of retransmission power. We propose to keep coding rate constant on E-DPDCH in case of DPCCH is DTX or lower bit rate. So bit rate of E-DCH is increased when DCH is DTXed. We also propose retransmission power is fixed with first transmission.
2. Power domain vs. TFC domain
In following table, we compare power domain scheduling and TFC domain scheduling.

Table 1. Comparison of power domain scheduling and TFC domain scheduling

	
	Power domain scheduling
	TFC domain scheduling

	Effect of different beta factor depending on HARQ profile
	Constant E-DPDCH power offset from DPCCH regardless of HARQ profile.
This leads more constant RoT management.
	Different HARQ profile lead different power offset from DPCCH.
This leads more un-constant RoT.

	Different configuration of transport block set among UEs
	Scheduler is not necessary to aware the difference of the configuration.
UE with grouped scheduling command is not necessary to the same configuration of transport block size sets.
	Scheduler should aware which UE has what transport block sets is configured.
Therefore, UE with grouped scheduling command should have the same configuration.

	SHO operation
	Taking into account up/down in power domain is straight forward.
	Taking into account up/down in TFC domain is not so straight forward.

	E-TFC selection
	E-TFC selection takes into account scheduled command.
	E-TFC selection does not take into account scheduled command.

	Reliance to statistical multiplexing
	Less than TFC domain scheduling. So dispersion is reduced. Less means additional decoding resource at Node B for the margin of statistical multiplexing could be reduced i.e. Node B HW is more fully utilized.
	More reliance to statistical multiplexing

	The bit rate indicated by the scheduler
	The bit rate for each UE is sometimes higher and sometimes lower. But whole cell's decoding resource is dimensioned by the uplink capacity and RoT controlled by Node B. 
	The bit rate for each UE is exactly same as scheduled.

	When DPCH is less than maximum bit rate or DTXed.
	E-DPDCH bit rate is increased or E-DPDCH's power without increasing bit rate is possible.
It should be decided.
	E-DPDCH bit rate is constant.

	When HS-DPCCH is not transmitted.
	E-DPDCH bit rate is increased or E-DPDCH's power without increasing bit rate is possible.
No modification is also possible.
It should be decided.
	E-DPDCH bit rate is constant.

	The power allocation for retransmission
	Two approaches are possible. One is fixed relation with first transmission. The other is to follow current scheduling command.

It should be agreed.
	Same as first transmission.


From above comparison, we see merit on power domain scheduling overcomes the merit on TFC domain scheduling. Therefore, we propose to adopt power domain scheduling.
3. Selection of the options in power domain scheduling
In this section, we discuss several design choice on power domain scheduling.
1) When DPCH is less than maximum bit rate or DTXed
There are two approaches for this behaviour. 
1. E-DPDCH bit rate is also increased. 
2. E-DPDCH bit rate is constant but power allocation for E-DPDCH is increased. 
The option 1 has constant bit/coding rate/power relation as configured by the higher layer. The option 2 does not constant bit/coding rate/power relation signalled by the higher layer but to boost power in case of less DPDCH power. Although the option 2 makes more reliable transmission, the inner/outer loop control behaviour at the network side gets more complicated because of unknown power offset. Therefore, we propose to adopt option 1, E-DPDCH bit rate is increased.

2) When HS-DPCCH is not transmitted
There are three approaches for this behaviour.
1. HS-DPCCH transmission is independently allocated.

2a. HS-DPCCH transmission power is allocated by "actual" method similar to release 5, which is past history of HS-DPCCH transmission is taken into account for E-TFC selection. The unused HS-DPCCH power is used for E-DPDCH. E-DPDCH bit rate is also increased.
2b. The same as 2a except E-DPDCH bit rate is constant but power allocation for E-DPDCH is increased.
Option 2a/2b has a merit to more constant RoT power management. Option 2b has demerit of inner/outer loop power control.

Therefore, we propose to adopt option 2a. That is HS-DPCCH transmission power is considered for power domain scheduling. When HS-DPCCH is not transmitted, E-DPCCH power could be increased.
3) The power allocation for retransmission
The DPCH power is not always same between first transmission of EDCH and retranmission(s) of EDCH. There are two approaches for this behaviour. 
1. To keep power offset constant in all times among sum of DCH and EDCH. 
2. To keep initial E-DCH power constant in spite of retransmissions.
Option 1 is better in the managing RoT variation because always the same level of power offset but the power allocation for E-DPDCH varies depending DCH activity.
Option 2 is better in the controlling EDCH's average number of retransmission because EDCH's power allocation is constant but total power at retransmission varies depending on DCH's activity. But it is still better than TFC based control on RoT management because RoT variation in first transmission is more constant. The reason is, as you see the figure 9.2.6 and 9.2.7 in TR25.896, the case of first transmission is dominant than retransmissions. This depends on target BLER of initial BLER. The initial low BLER target case obtains more constant RoT.
We propose to adopt the power has fixed relation with the first transmission.
4. Conclusion
We propose to adopt power domain scheduling.
As a design choice of power domain scheduling, we propose following behaviour:

- When DPCH is less than maximum bit rate or DTXed, E-DPDCH bit rate is increased.
- When HS-DPCCH is not transmitted, E-DPDCH bit rate is increased. HS-DPCCH transmission power is taken into accounts by "actual" method.
- The E-DPDCH power of retransmission has fixed relation with the first transmission of E-DPDCH.
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