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1 Introduction
In RAN WG1# 29 meeting, there were several contributions addressing the scheduling issue, [1][2][3] which is the reason that scheduling issue is one of the most important techniques for Uplink Enhancements. So far, Node B controlled scheduling is likely to be accepted for UL enhancements scheduling method.

In RAN WG1 #30 meeting, Samsung presented a discussion paper describing required information for Node B scheduling and some alterative signalling methods for this information.[4]

For Node B scheduling, Node B should know the situation of UEs such as data rate request, uplink channel quality, and remained power, so Node B should gather some kind of scheduling information from UEs. This information can be RR (Rate Request) [1], queue size [3], UE transmit power [2], or UE power margin [3] reported by UEs. 

In this contribution, we present some information parameters for Node B scheduling and propose possible signalling methods. Chapter 2 is directly written as the format of text proposal into TR 25.896.

2 Text proposal for TR 25.896

------------------------------------------- start of text proposal part 1 ------------------------------------------------
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------------------------------------------- start of text proposal part 2 ------------------------------------------------

7.5 Signalling to support the enhancements
7.5.1  Required information for Node B scheduling 

7.5.1.1 Parameters for Node B scheduling

This section discusses about the required information for Node B controlled scheduling. For efficient scheduling and better system throughput, Node B should have some knowledge of UEs’ situation. See below. 

· Data rate request: UE may request the required data rate to the Node B by this parameter. Node B can figure out how much data UE want to transmit, so scheduling can be performed based on this parameter. Alternative information, “queue size” parameter has identical meaning with this.

· UE transmit power: Node B knows the received power of a UE. So if transmit power value of a UE is known to Node B, the Node B can infer the channel condition of the UE. Node B can use this information for throughput-oriented scheduling like max C/I. Furthermore with this information, Node B can schedule UEs considering reduction of inter-cell interference.
· UE power margin: For better system throughput, fat-pipe scheduling is good for [E]-DCH. So, the information of remaining power of a UE is very useful for efficient Node B scheduling. If Node B knows the power margin information of UEs, then proper resource assignment is possible in scheduling many UEs.

If Node B knows all of the above parameters, then the scheduling performance can be improved but signalling overhead should be increased.

7.5.1.2 Signalling methods

This section presents some methods for signalling of the parameters used for Node B controlled scheduling. These parameters are time varying ones, so periodical or event-triggered reporting from UE is needed. This reporting is a sort of overhead, so minimization of this information is to be taken into account.

7.5.1.2.1 Using L1 signalling only

This is a simple method. But in order to have reliable reception of these parameters, sufficient power should be allocated to the channel that conveys these. So, Node B can get these parameters at the expense of UL interference increase and more physical signalling overhead.

7.5.1.2.2 Using L1 signalling and Iub signalling

Data rate request is the parameter that should be transmitted every scheduling interval by physical signalling in order to inform to the Node B that how much data UE want to transmit at each moment.

However, UE transmit power and power margin have a mutual relation each other. Namely, the sum of two values has the meaning of total transmit power of a UE. So, given the condition that Node B knows the total transmit power of the UE, if UE transmit just one parameter out of the two, UE transmit power and power margin, then it is much the same for Node B to have all these parameters.

Actually, [14] defines the UE maximum output power as the UE radio access capability parameter “RF parameters – UE power class”. Detailed mapping table is shown in table 1.
 [15]

Table 1: UE Power Classes

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+33
	+1/-3
	+27
	+1/-3
	+24
	+1/-3
	+21
	+2/-2

	Band II
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band III
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2


So, this UE radio access capability parameter can be one candidate of the required information for Node B scheduling. If Node B knows this parameter, then with the transmission of just one of the two parameters mentioned in previous section, it is the same for Node B to have all these two parameters 

In order to have the knowledge of maximum output power, Node B should get the UE radio access capability parameter “RF parameters – UE power class” from RNC. In this case, new NBAP message should be defined for Iub signalling of that parameter. 

Given the Iub signalling supports, frequency of physical signalling (either UE transmit power or power margin) can be shortened by TPC compensation. Inner loop power control scheme can compensate the changes of transmit power, so parameter for transmit power does not have to be transmitted so often by physical channel. That is, even if transmit power is changed by power control, Node B can keep up with that transmit power information with TPC bit, which is known to the Node B. Here, with Node B’s knowledge of UE power class, physical signalling of UE power margin does not have any differences with that of UE transmit power.
Namely, this chapter proposes that for Node B scheduling, data rate request and UE transmit power (or power margin) should be signalled by physical channel and UE power class should be signalled by Iub interface.

------------------------------------------- end of text proposal part 2 ------------------------------------------------

3 Conclusion

In this paper we have presented general scheduling information and its signaling methods for Enhanced Uplink DCH study item. It is proposed that the text proposal in this contribution should be included into TR25.896:
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� Only power classes 3 and 4 are part of the current release of the specification.






