Page 1

3GPP TSG RAN WG2 Meeting #43                                               R2-041531
Prague, Czech Republic, 16 – 20 August, 2004

Agenda item:
    10.2.2.2 QoS architecture and requirements
Source: 
HUAWEI Technologies
Title: 
Logical channel soft priority and power allocation
Document for:

Discussion, Decision

1 Introduction
One issue that have always been discussed is the priority handling of logical channels and potential starving of low priority data in document [1][2][3][4]. If the TFC selection uses absolute priorities(Rel-99) it may be a risk that low priority data is blocked during some time, since the highest priority data always will be transmitted. It was admitted that a soft priority scheme would improve TFC selection (or TF selection) efficiency.
We want to present a simple algorithm to solve starvation issue. In the paper, we present a formula which generate adaptive weight .with the formula logical channel soft priority can be captured, and E-DCH and DCH will share available transmit power based on the adaptive weight .
2 Logical channel soft priority/Adaptive weight
In Rel-99, RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximize the transmission of higher priority data.
We think that absolute priority is not enough to meet the requirements of different applications, especially when both DCH and E-DCH are active. In this contribution, we propose an adaptive weight, or named soft priority of logical channels. 
Suppose the number of logical channel is
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denote the amount of data currently remains in the UE buffer for the 
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priority application; and let
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denote the absolute priority by RRC of the 
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logical channel.
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can take priority value 1 to 8, where 8 is the highest priority and 1 the lowest.

We define
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to be the adaptive weight of the 
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logical channel. It is a kind of soft priority. 

We can allocate appropriate data to be transmitted for each logical channel by the adaptive weight, or allocate appropriate power between DCH and E-DCH by it. For example, if the total amount of data is
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 data will be transmitted for logical channel i.

This approach of using adaptive weight as soft priority has the follow features:

· If logical channel i have no data in buffer, then It doesn’t occupy any resource;

· Resource will be allocated among those logical channels which have available data;

· More available data and more higher priority get more resource;

· When the amount of available data is equal between two logical channels, then more higher absolute priority of logical channel will get more resource;

· When absolute priority is equal between two logical channels, then more available data of logical channel will need more resource;

· If the absolute priority varies (for example, absolute priority is lowered when retransmit) or the amount of available data varies, then
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will vary, that is why the weight is called ‘adaptive’ weight.
Weight update cycle is one TTI , maybe m (m > 1) TTI if application is insensitive to delay. So, the approach meets the different requirement for different bearers in the same transmission.
3 Power allocation with adaptive weight

The UE transmission power is shared between the two TFC selection entities in the MAC-d and MAC-e. Several approaches can be used over the allocation of the transmission power:

· Option1:power allocation with absolute priority

DCH has absolute priority on the allocation of power. Power is allocated to DCH first, and then any left power is allocated to E-DCH.

· Option2:power allocation with soft priority

E-DCH and DCH will share available transmit power based on the logical channel soft priority (adaptive weight).

With the first approach, the E-DCH will only be allowed to use the remaining power. This might result in starvation of the transmission of the low priority logical channels carried on the E-DCH. In order to avoid starvation of low priorities data channels, we think that the second approach should be adopted.
If logical channel 1~m be mapped to DCH, logical channel (m+1)~n be mapped to E-DCH, then 
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power should be allocated to DCH for TFC selection and 
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should be allocated to E-DCH for TF selection,
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is the total available power of UE, 
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is available according formula (1).

So, E-DCH and DCH share available transmit power based on the logical channel soft priority (adaptive weight).In addition, limitation of power for TFC selection of DCH may left sufficient power available to the E-DCH.

4 Conclusions
In this contribution, we have proposed a resource allocation algorithm for logical channel that shows the following benefits:

· It uses adaptive weight and dynamic resource allocation. Therefore, it can more match the actual requirement of different application.
· Complexity is lower.
· Power is jointly allocated between DCH and E-DCH, therefore involving an efficient use of radio resources.

· The multiplexing scheme allows for simultaneous data from several logical channels from different MAC-d flows and with different priority. The logical channel starvation problem is solved.
So, we propose the algorithm described in this contribution for inclusion in enhanced uplink scheme.
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