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1 Introduction

In this contribution, strategies for the Node B controlled scheduling operation for soft handoff is discussed. 

2 Efficient selection of scheduling assignment in soft handoff region 
Enhanced UL studies [1] state that in SHO region UE may receive multiple scheduling assignments from the involved active Node-Bs. UE in a SHO region should be able to qualify the scheduling assignment among the different received scheduling assignments from multiple Node Bs  in order to either

1. Pick the best scheduling assignment or
2. Combine the received scheduling assignments. 

Fundamental issues for scheduling in SHO are:

A. 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? 
· 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. The Node-B with the best radio channel may be heavily loaded (many served UEs with almost full buffer) and unable to grant high transmission rates.  
· On the other hand, Node B with the low cell load to handle (low data congestion) but a poor radio channel quality does not necessarily provide the best scheduling assignment. 
· In conclusion, a balance and trade-off should be reached between the radio channel quality and cell load (congestion of data in the UE buffers in uplink). Both radio channel and cell load should be taking into account when the scheduling assignments are being qualified or combined in SHO region. 
Therefore for UEs as the centralized entity is best placed to qualify the received scheduling assignments, not only in terms of the radio channel quality but also the cell load (data congestion) handled by that Node-B. In [1-5] a simple multicell cooperative approach is suggested which gives UE the capability to compare different active Node-Bs in terms of data congestion and cell load.  It also let UE know how well it is doing in terms of buffer filling status comparing to other UEs. 
B. Should multiple scheduling assignments from issuing controlling Node-Bs be combined in UE or only the best qualified scheduling assignment should be picked by UE?
· In SHO region due to the nature of interference and possibility of weak signal reception as UEs move to the cell edge, the higher packet dropping rates and low QoS and low bit rates are expected unless an appropriate multiple-cell SHO strategy is supported. 
· When an issuing Node-B fails to grant a high rate, due to the increasing distance of a moving UE form that Node-B, the other existing involved active Node-Bs guarantee a possible higher transmission rate by providing an efficient combination of issued scheduling grants and the received signals. 
· Relying only on one packet scheduler at a time, although may reduce required signalling, will run the risk of non-smooth transfer from one cell to another resulting in a low bit rate and a high packet dropping rate within the SHO region and cell edge. 
· Also if only one scheduling grant (the highest granted transmission rate among the rates issued by the involved controlling Node-Bs) is selected, in that case the rate might not be acceptable for other active controlling Node-Bs as RoT level for these Node-Bs rises and the granted rate may be well above what these Node-Bs recommend. 

· On the other hand if only the lowest rate granted by the controlling Node Bs is selected, the poor QoS may result for that UE.     
· As a conclusion, to improve coverage, reduce packet dropping rate (when UE is located at cell edge far away from Node-Bs), an intermediate solution is required to reach a compromise between the satisfaction of all the granting controlling Node-Bs and the achieved capacity. This solution must neither rely on highest granted rate nor the lowest granted rate. Instead it considers all the scheduling assignments granted from multiple schedulers in SHO in a cooperative manner.  Under this cooperative solution the UEs combine the issued multiple scheduling assignments from the controlling Node-Bs to collectively satisfy all the Node-Bs to maximum possible degree in terms of RoT, whilst collectively achieving maximum possible QoS & capacity.   
C. How to combine multiple received scheduling assignments in a UE and in SHO region?

· UE is unable to qualify the received scheduling grants only by having the assigned scheduling grant information (including restricted TFCI from different Node-Bs).
· In [1] scheduling weights signalled from controlling Node-Bs to UE is suggested to help UE combine the granted scheduling assignments.  



· It is suggested to combine the scheduling assignments in the following way:
1.
UE receives different UE allowed TFC subsets from the involved controlling Node-Bs. 

2. When deciding the final TFC among the possible overlapping restricted TFC subsets assigned by different issuing Node-Bs, UE employs the received cooperative scheduling weight 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). 
3. Subsequently UE determines the mean of TFCs to come up with a final TFC.
· This approach allows fast and cooperative exploitation of traffic variation (congestion and cell load). Therefore the final transmission rate and time is decided in UE not only based on radio channel quality and RoT information (already captured in Node-B when issuing a grant) also up-to-date cell load and data congestion information.  
3 Signalling of scheduling weights from Node-B to UEs in downlink
· In order to reduce signalling the cooperative scheduling weight factors is signalled only on an event-triggered basis meaning that Node-B only signals these weights when the situation for a UE changes comparing to other UEs.
4 Conclusion
In order to reduce transmission delays, improve packet dropping rate and improve the coverage, multiple schedulers in inter-Node B SHO region are supported. UE combines the issued multiple scheduling assignments from the controlling Node-Bs and generates a single scheduling assignment by applying the cooperative weighing factor (signalled from Node-B to UEs).  As a conclusion the text proposal at the end of this document is proposed for TS25.309.
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Text Proposal

The following text is proposed for Section 9 of TS25.309.

----------- start of text proposal ------------

9
Node B controlled scheduling

9.1
General Principle

· To improve coverage, multiple schedulers in inter-Node B SHO region are supported. UE combines the issued multiple scheduling assignments from the controlling Node-Bs and generates a single scheduling assignment by applying a cooperative priority weighing factor (signalled from Node-B to UE). 

----------- end of text proposal ------------
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