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1. Introduction
It is agreed that UE power headroom information and buffer status information is reported to Node B as part of the MAC-e header. This information provides the serving Node B with a better view of the amount of resources it can actually make use of. However the above two kinds of information might not be sufficient for a certain scheduler.
This contribution discusses the possibility and the needs for the supplemental scheduling information indicating channel status of each UE with simulation results. Besides, this contribution will provide the easy way to support it.

2. Background
There are various scheduling schemes such as round robin, Max C/I, and proportional fair scheduler. Round robin scheduler just considers the instant fairness of each UE, and Max C/I scheduler considers the channel quality of the UE only. In addition, proportional fair scheduling takes the resource allocation history into account for the next scheduling, which might give the good average fairness property.

However, the actual scheduler which would be deployed in the field will not be the one end of those scheduling schemes. It will consider the entire factors that indicate the status of the UE in order to have proper fairness and better throughput. In order to support the various scheduler schemes it is better to have the specification to provide as much information as possible to the scheduler
Therefore, it is possible that the practical scheduler could utilize the properties of the Max C/I scheduling approach in order to improve the overall throughput. Max C/I scheduler has the properties that the better the channel status of a UE is, the more resources it would allocate, which makes it possible to reduce the inter-cell interference. This kind of throughput–oriented scheduler needs the uplink channel status information of each UE. Nevertheless, current specification doesn’t support the way that Node B can know the channel status of the UE.

The purpose of this contribution is to introduce the simple way for providing the channel status information of the UE to the Node B scheduler.

3. Provision of the supplemental scheduling information
The channel status information can be obtained from the transmission power information of each UE, since the received power of each UE is controlled to be the same by the inner loop power control. Namely, the larger transmit power means the worse channel condition.

The scheduler that has the properties of Max C/I approach would utilize the channel status of each UE for the resource allocation. It means that it will allocate more resources to the UE Tx power of which is low compared to other UE. This can increase the performance quite effectively. This can limit the E-DCH data rate (Tx power) of the UE in bad channel condition, so that the inter-cell interference would be smaller, and the overall cell throughput would be larger. However, it may sacrifice the fairness properties somewhat.

The exact Max C/I type scheduler may not be used practically for the E-DCH scheduler since the sufficient fairness between UEs cannot be achieved. However, we might use some properties of Max C/I type scheduling approach for improving the throughput if it can satisfy the fairness properties within the tolerable range. It makes sense even more if the channel condition information can be informed to the Node B scheduler without big burden or overhead. 
(Note: The simulation results are attached below in Annex A for informing the effect of considering the channel status information for the scheduling. From the results, we can see that scheduling scheme considering channel condition shows better throughput with a little degradation of fairness.)
In the current MAC draft CR, it is described that 
· UE Power Headroom (UPH):
The UPH field indicates the ratio between the maximum allowed UE Tx power and the DPCCH power. In computing this value, the UE shall take the HS-DPCCH transmission into account. Whether to also take the PA backoff into account in computing this value is FFS. The length of UPH is [4] bits.
From the above description, the DPCCH power can be calculated by subtracting the UE Power Headroom from the maximum allowed UE Tx power easily. So, if the maximum allowed UE Tx power of every UE is known to the Node B, Node B scheduler can infer the DPCCH power by the simple calculation. The DPCCH power is showing the uplink channel condition, so the Node B scheduler can consider this channel status information for the scheduling more efficiently.

Regarding the maximum power that UE can use for UL transmission, the UE behaviour is defined like the following as described in TS25.133 [1].

Maximum UE transmitter power = MIN (Maximum allowed UL TX Power, UE maximum transmit power)

where

· Maximum allowed UL TX Power is set by UTRAN and defined in TS25.331, and

· UE maximum transmit power is defined by the UE power class, and specified in TS25.101.
So, it is more likely that the maximum allowed power that UE can use would be the “maximum UE transmitter power” as defined in TS25.133. 
Here, SRNC knows both the Maximum allowed UL Tx power and UE maximum transmit power, but Node B does not know either. So, It is proposed that the SRNC should signal the “maximum UE transmitter power” of each E-DCH UE to the Node B by Iub signalling (NBAP). The minimum value of the Maximum allowed UL TX Power and the UE maximum transmit power can be signalled. This is a quite good approach to supply the channel condition information of each UE to the Node B scheduler. The overall system throughput would be increased at the expense of little signalling overhead.

Figure 1 is showing the signalling of supplemental scheduling information, “Maximum UE transmitter power”.
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Figure 1 Signalling of scheduling information
4. Conclusion

This document proposes to introduce the additional IuB signalling of maximum power information that E-DCH UE can make use of. The maximum power of the UE would be the minimum value of the Maximum allowed UL TX Power and the UE maximum transmit power in order to have consistency with UE behaviour. This scheme can provide the valuable information (channel condition information of each UE) to the Node B scheduler for the better throughput with little signalling overhead.

It is also proposed to send an LS to RAN3 for asking to provide the relevant CR for 25.423/433. (RNSAP/NBAP)

Recommendation

· It is proposed to introduce a NBAP signalling of the maximum power of the UE from SRNC to Node B. 

· The maximum power is equal to MIN (Maximum allowed UL TX Power, UE maximum transmit power).
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Annex A
A.1 Simulation results
In this section, we analyze the throughput gain if the scheduler uses channel status information of each UE for uplink resource allocation. We compared two scheduling schemes listed below.
· Scheduler 1: Scheduling considering buffer status and power margin

· Scheduler 2: Scheduling considering not only buffer status and power margin but also the DPCCH power information

Figure 2 is showing the cell throughput performance in case of the full buffer scenario. It can be seen that scheduler 2 gives better throughput by about 10%. Figure 3 is showing the fairness curves for each scheduling schemes. It is seen that there are some degradation of the fairness property for the scheduler 2 but it is still satisfying the fairness criteria (shown with red-coloured line).
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Figure 2: Cell throughput results
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Figure 3: Fairness results
A.2 General System simulation assumption
	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

Site to site distance = 2800 m

	Channel model
	Mixed (PA3 30%, PB3 30%, VA30 20% and VA120 20%) 

	Traffic model
	Full buffer

	Node-B Receiver
	Rake (2 antennas per cell)

8 fingers per UE (finger assignment as in Table A-6 in [1])

	#UE per cell
	10  (# of UE dropping =3)

	UE timing
	Time aligned (no offset between users)

	Duration
	20s + 2 s warm-up 

	HARQ
	Max # of transmissions = 4, # of HARQ processes = 5, Ack/Nack errors = 0%

	Scheduling Type
	Proportional fair scheduling

	Scheduling detail 

(Priority function)
	Scheduler 1: 
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Scheduler 2: 
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 is the average data rate transmitted by the nth user till frame k including frame k

	Power control
	Outer loop driven by 1% BLER on DCH (ZTB), Inner loop TPC error rate = 4%

	DCH
	ZTB: 0kbps with CRC (gain factor= 5/15)

	E-DCH
	E-TFC selection: Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

	E-DPCCH
	Exist only if the E-DCH is transmitted. Beta factor = 17

	SHO restriction
	When in SHO E-TFS is restricted up to effective data rate of 512kbps.
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