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1. Introduction
In a CA scenario, it is possible for a UE to have up to 5 configured CCs and 1 TB can be transmitted for each CC in a non-MIMO case. Then one important issue is how to generate these TBs so as to achieve higher overhead efficiency with the least impact to current L2 protocol specification. In this paper, this issue is being studied and different options are discussed. 
2. Discussion
The principles defined in R8 for UL transmission can be applied further. For example, the minimal requirement (PBR) of each logical channel should be served first according to its priority. The remaining resource can be used to serve each logical channel based on its priority till the resource is used up or there is no data left. One difference in LTE-A is that the scheduled resource maybe located in different CCs. There are two options on how to perform this resource partition:
· Option 1: TB resource per TTI of each CC are independently allocated between logical channels
· Option 2: TB resource per TTI on all CCs are aggregated for allocation between logical channels
2.1. For option 1: TB resource per TTI of each CC are independently allocated between logical channels
For this option, each CC serves all logical channels according to R8 defined rules as shown in Figure 1. For each CC, the scheduled resource first serves each logical channels predefined PBR according to its priority. After that, the remaining resource of the CC is allocated between the logical channels based on their logical channel’s priority, until the resource of the CC is used up or there is no data left in all the logical channels. This is repeated for each CC. Based on this, the MAC layer calculates the total size of the RLC PDU(s) that can be sent by each LCH for each CC in the TTI and inform RLC accordingly. 
Each logical channel generates their RLC PDUs with continuous RLC PDU SN according to MAC information, which is shown in Figure 1.  RLC for each logical channel sends these RLC PDUs to MAC layer which then combines all RLC PDUs from logical channels with the same target CC to generate the corresponding TBs. 
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Figure 1
The merit of this option is that the R8 defined procedures can be totally reused without any modification. But the disadvantage is that each CC contains data from all logical channels which is not optimal due to the potential RLC layer segmentation and the corresponding RLC/MAC layer header overhead. Another concern is the PBR of each LCH are allocated in each CC which promotes the transmission of lower priority LCH over higher priority LCH transmission. As shown in figure 1, PBR of all LCH are served three times in CC1, CC2 and CC3 respectively which give more chance to LCH3 but slow down LCH2 transmission. Each logical channel should generate three RLC PDUs respectively for low layer transmission, leading to big RLC PDU/MAC PDU header overhead since each MAC PDU will include data from all LCH.
2.2. For option 2: TB resource per TTI on all CCs are aggregated for allocation between logical channels 

To simplify this operation and avoid the disadvantages shown in Option 1, the resource located on multiple CCs can be summed up as one resource unit to serve each logical channel according to R8 defined rules. Again, the PBR is first served according to logical channel priority and then the remaining data is then allocated between the logical channels based on the logical channel priority till aggregated resources from all CCs is used up or there is no more data from the logical channels.  Unlike Option 1, the resources are seen as 1 unit and thus overhead efficiency can be improved if taken into consideration the resources available for each CC. The logical channel priority handling is performed based on the aggregated resource from all CCs through which MAC layer calculates the content that can be sent for each LCH. The only principle is that the segmentation to each LCH content should be decreased to reduce RLC header overhead. After that, MAC determines the RLC PDU number and size for each LCH and informs RLC layer accordingly. RLC then generates the RLC PDU(s) which are combined in MAC to generate the related TBs finally. 
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Figure 2

As shown in figure 2, data from LCH1 will be inserted into CC1 and CC3, LCH2 data will be sent on CC2 and CC3 while LCH3 data is only sent in CC3. Hence LCH1 and LCH2 will generate two RLC PDUs while one RLC PDU for LCH3 and thus performing the logical channel prioritization procedure over all the CCs rather than a CC clearly reduce RLC overhead. 
Another concern in Option 1 where the PBR of each LCH are allocated in each CC which promotes the transmission of lower priority LCH over higher priority LCH transmission is eliminated with Option 2.

So we have the following proposal:

Proposal: It is proposed that RAN2 discuss the following options on how the CC TB resource (in bytes) per TTI can be allocated among the logical channels:
· Option 1: TB resource per TTI of each CC are independently allocated between logical channels
· Option 2: TB resource per TTI on all CCs are aggregated for allocation between logical channels
3. Conclusion
It is requested that RAN 2 discuss the impact to LCP procedure due to CA introduction and consider the proposal below:

Proposal: It is proposed that RAN2 discuss the following options on how the CC TB resource (in bytes) per TTI can be allocated between logical channels:

· Option 1: TB resource per TTI of each CC are independently allocated between logical channels

· Option 2: TB resource per TTI on all CCs are aggregated for allocation between logical channels
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