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1 Introduction
At the last meeting, RAN4 hold the conclusion in document [1] that only normal component carrier (Rel-8 backward compatible carrier) can be utilized in Rel-10, which implies that the Rel-8 UE end device may be reused in Rel-10. The others types do not need to be considered in Rel-10 such as extension carrier or carrier segment. There are also many documents that discussed the issue concerning simultaneous transmission of PUCCH and PUSCH at single component carrier and also provided many simulation results about the power back-off based on the worst case scenario. Document [2] also pointed out that the problems caused by simultaneous PUSCH and PUCCH transmission are similar to those caused by clustered SC-FDMA.
In this contribution, ZTE present our views about simultaneous transmission of PUCCH and PUSCH and clustered SC-FDMA at single CC based on the previous discussion for further discussion.

2 Discussion
Document [3] has shown the benefits of simultaneous transmission of PUCCH and PUSCH such as simple and flexible configuration, efficient resource utilization and more reliable control. However, the latest study shows that the large IMD products caused by the distributed allocations can violate the transmitter requirements. In particular, the spectrum emission mask (SEM) or the spurious emissions has been found to be the dominant failure. To reduce this violation, MPR may be the best method. From the previous discussion, the ‘typical’ maximum power back-off may be 4-6dB for the worst case scenario which has two RBs allocated at two ends of the transmission bandwidth, and up to 10dB for some others. It still needs further study and more simulations.  

The obvious spectral regrowth of simultaneous transmission of PUCCH and PUSCH and clustered SC-FDMA is shown in many previous documents e.g. [4] and [5]. For some scenarios, the 3rd /5th even higher order intermodulation products will reach the victim and the receiver band, which may strongly disturb the other UE and desense receiver. These scenarios are highly undesirable. On the other hand, the higher order MCS may cause the worse IMD products and the more power back-off we need to “maximum extent guarantee” the transmitter requirement. The large maximum power back-off may lead the problems as follows:

1. Make the coverage of UE smaller because of the low transmit power caused by the large MPR. If the PUSCH power reduces too many, it may lead to the eNB losing the chance to receive the PUSCH since the PUSCH power is low.

2. Large MPR means the lower efficient of PA. It may increase the cost of PA or bring the difficulty to increase the efficient if we reuse the Rel-8 PA. It’s a challenge to PA design and Multi-stage PA may be used. 

3. This would limit the reuse of Rel-8 end devices in Rel-10. In document [6], the MPR are less than 2dB for QPSK and 16QAM, if the MPR is much larger than 2dB, the Rel-8 end devices may not meet the requirement and no longer be used in Rel-10. 
From the discussion above, we should avoid the worst case scenario from happening to properly reduce the MPR requirement and guarantee the transmitter requirement. Although the possibility of the worst case scenario occurring may be low in real life deployment scenarios. Thus, we suggest defining the maximum spacing between the clusters, especially for some challenge bands. Take two clusters for example, there are a total 50RBs in figure 1, the #47-#49 is for the PUCCH location, the #0-#2 is reserved for PUCCH, the two clusters area of #5-#6 and #38-#41 are for the PUSCH location. From figure 1, the permit max spacing between the two clusters is 31RBs, which means however configured, the spacing between the two clusters should not exceed 31RBs. Certainly the unused RBs may also configure more clusters to maximum utilization of resources. However, the maximum allowable value of cluster number or the upper boundary should be also defined for each bandwidth configuration, which means no allowed arbitrary cluster number allocation. From the simulation result of the last RAN4 meeting, the cluster number may be equal to 2 for many cases and the other for some challenge deployment scenarios but it is still FFS.
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Figure 1 two clusters location in 10MHz
Assuming the maximum spacing is X RB, bigger than X should not be supported in order to appropriately reduce the value of maximum power back-off, meanwhile meeting the transmitter requirements.

3 Conclusion 
In this paper, we provide two suggestions for further consideration of the simultaneous transmission of PUCCH and PUSCH and clustered SC-FDMA at signal CC. ZTE suggestions can be reference for the Multi CC situation. It is strongly noted that what is the most important aspect in this issue would be to make a conclusion as soon as possible since it is beneficial to the further research of RAN1/RAN4. 
The two suggestions we propose in this paper are the following:
1. Define the maximum value of the spacing between the clusters, especially for some challenging bands
2. Define the maximum allowable value of the cluster number or the upper boundary

Each definition should be feasible for each bandwidth configuration and the scenarios in Rel-10 respectively and the specific values should be confirmed by the simulations compared with each company. Although it limits the distance between the clusters and the number of clusters that would affect the effective of scheduler, we can trade-off between meet transmitter requirements and appropriately reduce the value of maximum power back-off requirement and maximum the scheduler’s effective.
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