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Introduction

With the introduction of shared channels and deletion of DCH in LTE, scheduling will play an important role. However conventional scheduling scheme will face higher challenge in order to meet LTE requirements. In this contribution we firstly discuss the problems appeared when scheduling and then show our proposals.
2
Discussion
2.1 Legacy scheduling scheme
HSDPA, which handles packet services, is introduced into R5 in 2002. Also in HSDPA MAC-hs entity is introduced into MAC layer to execute scheduling function. The downlink scheduling is decided by downlink power, code resource, and CQI and buffer status and so on. This allocates radio resources among logical channels of different UEs as well as logical channels of a single UE with different priorities. However the downlink scheduling policy does not consider the service status of uplink.
HSUPA, which deals with packet services, is similarly introduced into R6 in 2004. Also in HSUPA MAC-es/e entities are introduced into MAC layer to execute scheduling function. The uplink resource allocation is decided by some scheduling information, such as uplink interference, user buffer status, transmission delay etc. However the uplink scheduling policy does not consider the service status of downlink.
2.2 Joint scheduling between uplink and downlink
With the introduction of shared channel and deletion of DCH, and there are only packet services in LTE, all kinds of packet services will be scheduled on shared channels. Hence there is a challenge to solve the problems about how to efficiently utilize shared channels. Also how to guarantee the quality between different users and services needs higher requirements. However in legacy RAN uplink and downlink are separately scheduled and they do not consider opposite service status. 
For example: If the uplink is congested and the downlink is running high speed transmission, the signaling of the uplink can not feed back to the downlink quickly. Hence the downlink can not run high speed transmission if it does not receive the feed back signaling of the uplink quickly. Also for some interactive services, if the data rate between the downlink and the uplink can not match each other (for example, the uplink has the low data rate and the downlink has the high data rate), the uplink/downlink, which has the high data rate, can not experience the high date rate transmission.   
Since both uplink and downlink can use shared channels and some scheduling information can be shared, we propose that joint scheduling between downlink and uplink can be introduced into LTE to optimize the scheduling scheme. If the service status of downlink and uplink is jointly considered, it can guarantee the service QoS better; also downlink/uplink can utilize characteristic of channel each other to decide user data rate; furthermore it can increase the resource utilization. 
2.3 Management of joint scheduling 
In the current Rel-6 system, the scheduling/priority handling unit is located in MAC-hs/MAC-e in the Node B (UTRAN side). Since downlink and uplink can be jointly scheduled, we propose that the scheduling unit of both downlink and uplink can be located in the same entity in MAC layer. Hence both downlink and uplink can be scheduled by the same scheduler so that it can be easier to jointly consider the service status of both directions for scheduling. 
3
Conclusion
This contribution discussed scheduling scheme in LTE. We also show our proposals: 
· Uplink and downlink can be jointly scheduled through sharing the scheduling information between uplink and downlink. 
· Downlink and uplink can be scheduled by the same scheduler.
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