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1
Introduction

This document is a resubmission of R2-100574. The Scheduling and Priority Handling currently used in LTE is designed for a single carrier system, and all linked to one HARQ entity of the carrier. As carrier aggregation is introduced in LTE-Advanced, there could be multiple UL carriers. As a result, the scheduling and priority handling as well as the multiplexing in such a multi-carrier system could be different from the procedure in LTE, as multiple UL grants and multiple HARQ entities should be considered jointly to achieve the efficiency of resource allocation. In this contribution, we address some general issues about priority handling and multiplexing for carrier aggregation. 
2 Discussion
2.1    UL Grant Utilization
As carrier aggregation is introduced, the Scheduling/Priority Handling entity and Multiplexing entity are linked to multiple HARQ entity, and each HARQ entity corresponds to a CC. And the UL grant for data transmission on each CC would be transmitted separately on corresponding PDCCH. When multiple UL grants are received by UE, there are two methods to utilize the UL grants when performing scheduling and priority handling. 
The first one is to treat multiple UL grants sequentially. Current logical channel prioritization procedure for a single carrier system can be reused with this method. The UE applies current logical channel prioritization procedure on each carrier, and will start to allocate data to another carrier only after exhausting the UL grant of one carrier. This method has the advantage that the procedure in R8/9 can be completely reused. However, with this method, the optimum resource allocation efficiency may not be achieved due to the loss of flexibility. More overhead from MAC header will be introduced because RLC SDUs from the same logical channel are multiplexed to different transport block. Furthermore, as different CCs may have different channel quality, so RLC SDUs from the same logical channel may experience different radio condition, which will result in the data stun in higher priority logical channel if the channel quality of the other CC is not good enough. 
The second one is that the multiple UL grants are treated jointly and as an overall UL grant or resource pool. The logical channel prioritization procedure for carrier aggregation will be different from the one in a single carrier system. The UE considers the overall available grants and total data from different logical channels. This method has the advantage that flexibility of resource allocation can be achieved. While the PBRs of logical channels should be guaranteed during resource allocation to logical channels, it should be avoided that RLC SDUs from the same logical channel are multiplexed into different transport blocks, which will be transmitted on different CCs. 
Proposal 1: The multiple UL grants received should be treated jointly and as an overall UL grant. 
2.2 Component Carrier Priorities
Generally speaking, different CCs have different characteristics, and experience different radio conditions, so the channel quality on each CC will be different from UE’s perspective. For each UE, the preference to each CC or the utilization priority for each CC may be different. As a result, different CCs could be assigned with different carrier priorities. 
The carrier priorities can be determined by eNB and informed to UE explicitly with certain methods, such as RRC signalling or MAC CE. The carrier priorities can also be determined by UE implicitly with certain criteria. The criteria for carrier priorities ordering can be the MCS of the carrier as illustrated in [1], or the size of the allocated resource on each CC. 
If the CC priorities are considered, UE can perform scheduling and priority handling according to the CC priorities. UE could try to allocate higher priority data on higher priority CC and the QoS requirement of the higher priority data can be guaranteed first. 
Proposal 2: The CC priorities should be considered when performing scheduling and priority handling. 
2.3 Multiplexing RLC SDU
As different CCs may have different channel qualities, the RLC SDUs from the same logical channel may be multiplexed into different transport block, and experience different radio condition. This could result in the data stun in higher priority logical channel if the channel qualities of other CCs carrying RLC SDU from same logical channels are not good enough. Also more overhead from MAC headers is introduced. From this point of view, it is beneficial to multiplex RLC SDUs from the same logical channel into the same transport block. 
The case that RLC SDUs from the same logical channel are multiplexed into the same transport block can not be guaranteed for all the logical channels as the network doesn’t know exactly the amount of data available for transmission of each logical channel. One compromising method is to guarantee the multiplexing for higher priority logical channel before considering the lower priorities ones, so that RLC SDU multiplexing into different TBs can be tried to be avoided for higher priority logical channel. Another possible method is aimed to minimize the number of RLC SDU multiplexing into different TBs for each logical channel when the logical channels are served with strict decreasing priority order, but it doesn’t necessarily mean that the overall number of partitioning can be minimized. 
Proposal 3: RLC SDUs from the same logical channel should be tried to be multiplexed into the same transport blocks. 
3
Conclusion
In this contribution, we discuss some general issues about priority handling and multiplexing for carrier aggregation but don’t narrow down the detailed methods on how to map the data from different logical channels onto the multiple CCs. The followings are proposed: 
Proposal 1: The multiple UL grants received should be treated jointly and as an overall UL grant. 
Proposal 2: The CC priorities should be considered when performing scheduling and priority handling. 
Proposal 3: RLC SDUs from the same logical channel should be tried to be multiplexed into the same transport blocks. 
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