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1. Introduction
In R1-R2 joint session in #38 meeting, we had a conclusion on scheduling aspect, i.e. “absolute grant can have an associated duration”. As far as we can understand this conclusion, it is not decided yet that a signalling of a “duration” factor is mandatory. In this contribution, we argue that a “duration” factor is needed for scheduling and the signalling of it is needed.

2. Discussion and Proposal

For decision of scheduling scheme policy, it should be considered how many UEs should be supported simultaneously. Also, it is needed to consider the characteristics of traffic supported by Enhanced Uplink service. The former point is related to RoT control very much. In the following, we check the necessity for a “duration” factor for scheduling from both traffic characteristics and RoT control point of view, and also propose explicitly signalling the “duration” in absolute grant.

2.1 RoT Control

If there are many E-DCH UEs in a cell and RoT at Node B by their transmissions potentially exceeds the target value, then time scheduling is needed. If not so, pure rate scheduling is enough. In the following, we calculate how many UEs can be simultaneously transmitted E-DCH in a cell under simplified assumption.

	Assumption

Target RoT:                                        5 dB

UE Tx power:                                    18 dBm (Note 1)

System noise level:                            -102.9 dBm

Distance between Node B and UE:   2000 m

Averaged erlang per E-DCH UE:      0.2 Erlang

Inter cell interference consideration: No




Note 1: This value is for 960 kbps E-DCH service

According to the assumption above, the number of UEs, which can be simultaneously transmitted, is calculated to be 6.1. If 6 channels are prepared for E-DCH, 30 UEs with 0.2 Erlang can be supported on average. The value 30 (users) is large compared to 6 (channels) so that time scheduling is needed when we consider the situation all UEs request channel allocation simultaneously. If time scheduling is not supported, only the way to limit the number of UEs to 6 is to command rate down. In this case, we have a concern about response delay to rapid variation of number of calls. Therefore, time scheduling policy is needed for accurate RoT control.

2.2 Traffic Characteristics

Here, we quote three traffic models shown in the TR25.896[1].

(1) Modified Gaming 

	Packet size:           fixed 576/1500 bytes

Inter-arrival time: mean 40 ms


Each length (packet size and inter-arrival time) can be expressed by TTI length (2ms) as below.

Table1: Length by TTI count (1 TTI = 2 ms)

	Packet size or Inter-arrival time
	TTI count

	
	1.44 Mbps
	768 kbps
	96 kbps

	576 bytes
	2
	3
	24

	1500 bytes
	5
	8
	63

	40 ms
	20


Note 2:    1.44 Mbps -> SF=4,   R=0.75, # of E-DPDCH = 2

768 kbps    -> SF=4,   R=0.8,  # of E-DPDCH = 1

96 kbps      -> SF=32, R=0.8,  # of E-DPDCH = 1

It can be seen that the inter-arrival time of 20 TTIs is relatively long compared to packet size. Therefore, it is effective to make the transmission from each UE switch on/off from the system capacity point of view. It means time scheduling brings higher capacity. Also, signalling of time duration is effective because packet size is relatively short. If the duration is signalled in absolute grant, the UE automatically stops the transmission without any other signalling.

(2) Near Real Time Video

	Packet size:           mean 100 bytes, max 250 bytes

Inter-arrival time: mean 6 ms


Each length (packet size and inter-arrival time) can be expressed by TTI length (2ms) as below.

Table2: Length by TTI count (1 TTI = 2 ms)

	Packet size or Inter-arrival time
	TTI count

	
	1.44 Mbps
	768 kbps
	96 kbps

	100 bytes
	1
	1
	5

	250 bytes
	1
	2
	11

	6 ms
	3


Both time interval and packet size are very short. Therefore, from the signalling load point of view, it is not good idea to make the transmission switch on/off following packet generation. However, it is realistic way to allocate time duration when the amount of data exceeds predefined threshold, although the delay should be cared for this traffic type. In that case, signalling of time duration seems to be effective because of same reason mentioned in (1).

(3) FTP

	Packet size:           mean 2 Mbytes, max 5 Mbytes

Inter-arrival time: mean 180 sec


Each length (packet size and inter-arrival time) can be expressed by TTI length (2ms) as below.

Table3: Length by TTI count (1 TTI = 2 ms)

	Packet size or Inter-arrival time
	TTI count

	
	1.44 Mbps
	768 kbps
	96 kbps

	2 Mbytes
	5556
	10417
	83334

	5 Mbytes
	13889
	26042
	208334

	180 sec
	90000


The inter-arrival time of 90000 TTIs is very long. In such a case, the state of UE comes and goes between CELL_DCH and CELL_FACH/CELL_PCH. Therefore, it seems that time scheduling is not needed. However, packet size is also very long so that if this traffic occupies radio resource for long time, it might impact on other transmissions from other UEs, which are generated later and delay sensitive. In such a case, if Node B commands absolute grant with time duration “0” to FTP UE, the UE can stop the transmission and new UEs can be allocated radio resource. Therefore, signalling of time duration is needed.

Summary

According to the discussion above, time scheduling is needed because of (1) and (3), but not always needed because of (2). In the discussion (2), however, it was mentioned that time scheduling can be used under certain rule. Therefore, the Node B should have time scheduling function. 

Also, the necessity of explicit signalling of time duration in absolute grant was mentioned. The operation is depicted in figure 1. On the other hand, there is another solution to realize time scheduling policy without explicit signalling, i.e. dynamic rate up/down (depicted in figure 2). In that scheme, commanding rate down to minimum TFC (or power) can indicate the expiration of time duration. This is another time scheduling. However, this scheme always needs Rate Grant to terminate the transmission even for short packet traffic. Considering this, we prefer that time duration is explicitly signalled in absolute grant.

3. Conclusion
We discussed the necessity for a “duration” factor for scheduling from both traffic characteristics and RoT control point of view. As a conclusion of it, the “duration” factor is needed at the Node B scheduling. Also, we proposed explicitly signalling the “duration” in absolute grant.
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Figure 1: Time duration signalling in absolute grant.

E-DCH transmission usually finish with duration signalled by first absolute grant.

It is terminated by absolute grant with duration 0 in emergency.

[image: image2.emf] 

AG to UE0  (n)  

ACK   to UE0   NACK   to UE0  

E - DCH   E - DCH  

ACK   to UE0  

E - DCH  

AG to UE1  (m)  

ACK   to UE1  

E - DCH  

Common Channel 

E - DCH  

AG to UE1  (0)  

Dedicated   Channel  

Dedicated   Channel  

AG: Absolute Grant 

Common Channel 

E - DC H  

Terminated  

rate  

AG to UE0  (0)  

Terminated  

Figure 2: No time duration signalling in absolute grant.

E-DCH transmission is always terminated by absolute grant with minimum rate.
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