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1.
Introduction
In this contribution, the load management of common E-DCH resource is discussed. In particular, we discuss controlling the E-DCH resource usage in traffic congestion conditions, and propose a method to control traffic by blocking the immediate access to E-DCH after E-DCH resource is released.

2.
QoS Control on E-DCH resource Release
The NodeB can release the common E-DCH resource whenever it wants. If it wants a UE to stop transmitting on the common E-DCH resource, it will send a release message on E-AGCH by setting absolute grant value to INACTIVE. Occasionally, there can be a case the NodeB orders the UE to stop using the E-DCH resource usage while the UE still has some uplink data to transmit. In that case, the UE would try to restart E-DCH procedure immediately after E-DCH resource is released. But the immediate restart of E-DCH should be avoided, because the network has released the E-DCH with a purpose to control the network congestion or UL resources. If the UE immediately restarts the E-DCH procedure, it will make NodeB’s effort to control congestion status useless. The intention of release command is that the NodeB has decided not to serve the UE for some time even though the UE has still data in the buffer.

Thus, not to make undesirable E-DCH access that can occur in such a situation, unnecessary E-RACH attempt of the UE should be controlled by the NodeB, especially under the network congestion conditions. In this sense, we propose to use ‘wait time’. The wait time means the period in which the UE should not restart the E-RACH procedure after E-DCH resource is released. Because at least a specific UE which received a ‘wait time’ will not cause interference over the E-RACH, the NodeB can control the network congestion or UL resource usage.
With current specification, the access to RACH resources can also be controlled by ‘backoff’ and ‘persistency’. Considering that both backoff and persistency are used to control of access to RACH resource, the wait time can be considered as similar to the backoff and persistence mechanism. But the current backoff and persistence mechanism can not control UEs individually within the same ASC. On the other hand, the wait time can be used to control UEs one by one. Hence, each UE’s access to E-DCH can be controlled according to the UE’s configured QoS requirement.  I.e., ‘wait time’ information is delivered to the UE individually when the E-DCH resourece is released, and the wait time value can be set according to the each UE prioirity (e.g. charging).

Proposal 1: Introduce the wait time, that is the period in which the UE should not restart the E-DCH proecedure after the E-DCH resource is released.

For the indication of wait time, following two approaches can be considered.

Alternative 1 is to indicate the wait time via the HS-DSCH when a dedicated H-RNTI is configured. The release indication would be transmitted on E-AGCH by setting absolute grant value to INACTIVE, and the wait time would be informed via HS-DSCH. In this case, there is a disadvantage that the UE should monitor both channels. But this will not be a problem because a cell that is configured with enhanced RACH will also use enhanced FACH. Thus, the UE will be anyway configured with both E-RNTI and H-RNTI.

Alternative 2 is to indicate the wait time with the E-DCH release indication on E-AGCH. For this, we can modify the ‘Mapping of Absolute Grant Value’ table. Some cope points of Absolute Grant (AG) can be modified to mean ‘wait time’ value. And implicitly, the ‘wait time’ means the E-DCH release. Because high data rate will not be supported in CELL_FACH state, the higher code point of AG can be used for this purpose. For example, code point 31 of AG table can be changed to ‘wait time 1 second’. It means the E-DCH release and wait time of value 1 second. In this method, the AG table used in CELL_FACH state is different from AG table used in CELL_DCH.

With regard to the alternative 2, there are some more issues to discuss as followed;
· Which code points of absolute grant values can be replaced?
· How many code points of absolute grant values are needed?

· If wait time values are fixed in specification, other wait time values can not be used?
For the first three points, we may need to consult RAN1 and/or RAN4. For the last point, we can use system information. If some wait time values are broadcast within system information, some AG code points can indicate the wait times carried on system information.
Alternative 1 has a drawback that UE should monitor both E-AGCH and HS-DSCH, in order to receive the release indication and the wait time. For Alternative 2, there is a drawback that ‘Mapping of Absolute Grant Value’ table should be modified, and a benefit that UE can receive the wait time without monitoring any other channels. Considering them, we prefer using the E-AGCH to HS-DSCH as a method to indicate a wait time.

Proposal 2: For the indication of wait time, we can consider two approaches.

· Alternative 1. Wait time can be indicated via the HS-DSCH when a dedicated H-RNTI is configured.

· Alternative 2. Wait time can be indicated with the E-DCH release indication on E-AGCH.

2.1 Example Scenario
According to the previous discussion, we show a simple scenario where the wait time is beneficial. The assumptions for the scenario are as followed:

For the E-DCH resource in CELL_FACH state:

· According to the UE priority, four UEs are ranked as followed.

	UE
	Priority

	A
	Level 1 (high)

	B
	Level 2 

	C
	Level 3

	D
	Level 4 (low)


· The UE D expects a low grade of service, and the UE A expects a high grade of service with more stringent QoS requirements. For example, the permitted data transfer rate of UE A is highest, and the permitted data transfer rate of UE D is lowest.
2.1.1 Scenario

In CELL_FACH state, UEs, i.e. A, B, D, request E-DCH resources at time T, T+1, T+2 respectively. Then E-DCH resources are allocated to the UEs according to their priorities. 

At T+4 time, the UE C requests E-DCH resource. If the NodeB allocates E-DCH resource more at the current circumstances, the total allocated E-DCH resource would exceed the network capacity. To avoid this, the NodeB compares UE’s priorities including the UE C, and decides which UE’s resources should be released. Since the priorities of A,B,C,D are 1,2,3,4 respectively, the NodeB chooses UE D as a UE whose E-DCH resource should be released. As a result, at T+4 time, the E-DCH resource of UE D is released and the remained E-DCH resource is allocated to the UE C. When the release indication is sent to the UE D, the proper wait time value would also be given, considering the priorities of A,B,C,D. If the UE D receives the wait time of value N, the UE D can not get the E-DCH resource until time N elapses.


[image: image1.emf]Amount of 

traffic

A

B

A

A

A

A

A

A

A

A

B

B

B

D

C

Network 

Capacity

C

A

A

A

B

B

D D

Network 

Capacity

D

C

C

Amount of 

traffic

time

T T+1 T+2 T+3 T+4

A A A A

B B B

A

B

A

A

A

A

A

A

A

A

B

B

B

A

A

A

B

B

A A A A

B B B

T T+1 T+2 T+3 T+4 T+5

time

w

a

i

t

 

t

i

m

e

 

=

 

N

D


3.
UE procedure using wait time
In this section, we show the load management scheme in more detail. We describe the UE procedure when the wait time is used.

When the UE receives the E-DCH release message, the UE releases the E-DCH resource. And the UE checks whether the wait time value is present in the release message or not. If the wait time value is not zero, wait timer Twt started. 

When the UE has any data to transmit, the UE first checks if the wait timer Twt is running. If the timer is not running, the UE proceeds to next step. That is, MAC selects the ASC. If the wait timer Twt is running, the UE should wait until the expiry of the timer Twt. After the Twt is expired, the UE checks again whether there is any data to transmit or not..

When the persistency check fails or acknowledgement is not received by the UE, the UE would need to retransmit the preamble. In that case, the wait time is not applied, because the purpose of wait time is just blocking the restart of E-DCH procedure after the E-DCH is released. 
4.
Conclusion
It is proposed to agree on the following proposals:

Proposal 1: Introduce the wait time, that is the period in which the UE should not restart the E-DCH proecedure after the E-DCH resource is released.
Proposal 2: For the indication of wait time, we can consider two approaches.

· Alternative 1. Wait time can be indicated via the HS-DSCH when a dedicated H-RNTI is configured.

· Alternative 2. Wait time can be indicated with the E-DCH release indication on E-AGCH.
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