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1 Introduction
Node B controlled scheduling is one of the techniques being considered for enhanced uplink. In fact, there were many contributions and discussions on the scheduling issues until now. 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 request or status information 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 [5]

------------------------------------------- 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 wants to transmit, so scheduling can be performed based on this parameter. This parameter has the meaning that UE plays some roles on scheduling, since UE can decide the data rate request parameter by itself considering the current UE status such as buffer status, power margin, or etc. So, it seems that this parameter is enough for Node B to schedule UEs. But if combined with the uplink channel condition information, Node B could schedule the UEs more efficiently with max C/I like scheduler.

· Queue size: This is the size of data which is stored in UE buffer at that moment. Queue size is the alternative parameter of data rate request. This parameter is very objective one compared to data rate request because UE just informs the size of the queue to the Node B without telling its own desire for the required data rate. So, this parameter should be transmitted together with other information such as UE transmit power or UE power margin for node B to achieve the scheduling efficiently.

· UE transmit power: Since Node B estimates uplink received power for inner loop power control purpose, if transmit power level of a UE is known to Node B, the Node B can infer the channel condition of the UE by calculating the attenuation factor. Node B can use this information for throughput-oriented scheduling like max C/I.

· UE power margin: For better system throughput, fat-pipe scheduling is good for E-DCH. Namely if Node B can assign the data rate for which the UE should use the whole remaining power, then it’s very good for packet scheduling. So, the information of remaining power of a UE is very useful for efficient Node B scheduling. This parameter “power margin” is showing the remaining power of a UE.

Above parameters are the typical ones for node B controlled scheduling. Among those parameters, some would be used and others not. It can be decided which ones among the parameters listed above will be utilized for scheduling, depending on the detailed scheduling scheme for E-DCH.

However, first two parameters are for requesting the transmission of E-DCH and others are representing UE status. Independent of which one between data rate request and queue size is signalled to Node B, signalling of UE status information to Node B can take some benefits on node B controlled scheduling. For example, when the node B receives the same data rate requests (or same queue sizes) from UEs and the remaining uplink resource is somewhat slight, the UE status information such as “UE transmit power” and “UE power margin” can be the reference for the node B to schedule these UEs.

7.5.1.2 Signalling methods

This section presents some methods for signalling of the parameters used for Node B controlled scheduling. 

For sure, either “data rate request” or “queue size” should be signalled in order to inform to the Node B that how much data UE want to transmit at each moment. Node B needs this information every scheduling interval, so physical signalling is the most appropriate.

If either UE transmit power or UE power margin is utilized, physical layer signalling will naturally be adopted. 

However, since each of UE transmit power and UE power margin has its own meaning and role as a scheduling parameter for Node B as described above, it may be preferable to signal both of these two parameters if signalling overhead is guaranteed to be acceptable. Possible signalling methods are described below. 

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

UE transmit power and power margin have a mutual relation each other. Namely, the sum of two values has the meaning of maximum output power of a UE. So, given the condition that Node B knows the maximum output 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, [15] 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.
 [16]

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. 

This section describes a possible method to reduce the signalling overhead while enabling Node B to know uplink channel condition as well as available power margin such that either UE transmit power or UE power margin is informed to Node B by physical layer signalling and UE power class is informed to Node B 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 [5]:
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� Only power classes 3 and 4 are part of the current release of the specification.






