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1 Introduction

In RAN#23 meeting new work item on FDD Enhanced Uplink DCH was approved.   The scope of this work item covers amongst other items Node B controlled scheduling.    TR25.896 [1] describes alternative Node B controlled scheduling strategies.   However, the operation of Node B controlled scheduling functionality in soft handoff region is not clear.  In this contribution, possible alternatives for the Node B controlled scheduling operation for soft handoff is discussed. 

2 Efficient selection of scheduling assignment in soft handoff region based on a comparative metric:
When multiple Node Bs are identified as valid entities, a UE in a SHO region should determine the best scheduling assignment among the received different scheduling assignments from multiple Node Bs or combine the received scheduling assignments efficiently.  The Node B within active set of Node Bs, with the best radio channel conditions, in SHO region, does not necessarily provide the best scheduling assignment. That Node-B with the best radio channel may be heavily loaded.  In this case the Node-B will issue a scheduling assignment to UE of interest that may lead to a lower transmission rate.  This may result in an unacceptable delay for UEs with packet conversational real-time services, thus undermining the Quality of Service (QoS).   On the other hand, Node B with the minimum data congestion but having a poor radio channel does not necessarily provide the best scheduling assignment neither. It will grant higher transmission rates to the UE which in turn creating undesirable noise rise for the congested cell. 

Therefore the fundamental question for current wireless packet system is:

Are we going to give more weight or importance to the scheduling assignments issued from Node-B with the best radio channel, interference and noise level or a Node-B which is less congested with few served UEs with not critical UE buffers? 

CM-value based scheduling provides an answer to this fundamental question. In this contribution, taking into account the explained trade-off, we propose an algorithm which enables UE to combine the quality of radio channel and congestion level of Node Bs to come up with a   scheduling assignment more cooperatively that can achieve a better end-user delay, overall system QoS, fairness and throughput (of satisfied users). 
To select a proper cooperative scheduling assignment in SHO region, the Comparative Metrics from each Node B are used by UE. There are different possible CM values: 
1. CM value of Type 1: The first one was introduced in [4]. By measuring the distance of buffer occupancy UE from other UEs, CM gives the UEs capability not only to know how well they are doing comparing to other UEs in terms of for example buffer occupancy or reaching destination, it also gives the UE knowledge of relative congestion level in controlling Node Bs. It can compare the UEs in terms of congestion. 
2. CM value of Type 2: A second possible CM value can be created based on RoT and radio channel condition. CM value on a comparative basis tells UE how well it does in terms of received interference, noise level and radio channel conditions when it is being served by a specific Node-B. 
3. CM value of Type 3: Combination of Type 1 and Type 2 can be combined into a unique CM value of Type 3 and sent to UE. By considering both radio channel conditions (RoT, Noise level and interference) and congestion (buffer status of other UEs), the UEs which are doing “well” back-off to allow poor UEs to improve their QoS. In this way, the system can take advantage of the fast changing dynamics of channel, traffic and congestion to reach a better over all performance level in terms of QoS, fairness and throughput.
Whether the CM values is the combination of Type 1 or Type 2 or just one of them, the signaling mechanism and UE behavior remains unchanged.  
The metric allows rapid update of congestion information which when combined with the radio channel state information can allow a proper scheduling assignment, in the following way: 
· UE receives different UE allowed TFC subsets from the involved controlling Node-Bs. 

· UE employs the received CM values sent by respective Node-Bs, its own buffer status, and its own power constraints to perform the TFC selection from corresponding TFC subset (for that respective Node B) using the algorithm described in [4]. 

· Subsequently UE determines the mean of TFCs to come up with a final TFC.   
3 Comparison between different CM Types:
Table 1 shows a brief comparison between the proposed CM values:
	
	CM Type 1

UE knows its standing among other UIEs in terms of Buffer Status under each involved Node B
	CM Type 2

UE knows its standing among other UEs in terms of noise, interference level and radio channel under each involved Node-B
	CM Type 3

Combination of Type1
and Type 2

	End-User delay
	(Improves
	
	(Improves

	Instantaneous Buffer Occupancy of Source UE
	(Improves
	
	(Improves

	Instantaneous Fairness
	(Improves
	
	(Improves

	Throughout
	
	(Improves
	(Improves

	Average Throughput 
	
	(Improves
	(Improves

	QoS
	
	(Improves
	(Improves


Based on this comparison, for supporting realtime multimedia communications traffic CM type 3 is preferred to others as it covers all the aspects of a successful packet scheduling.  The choice of CM however, would eventually depend upon the performance and QoS requirements of the services supported. 
4 Options for signalling of CM-values from Node-B to UEs in downlink
Three alternatives for signaling of CM reports:
(a) Periodic signalling of CM values:  The CM values are sent to UEs periodically per scheduling event.
(b) Event-triggered signalling of CM values: CM Values only sent when the position of UE in terms of CM-based ranking changes significantly.

(c) Event-triggered signaling at periodic timings: After the initial signaling, CM values of UE buffer can be signaled at the predefined periodic timings only if there is significant change in terms of ranking of UEs. The maximum signaling frequency is limited by the predefined reporting period
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