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1
Introduction
In the RAN4 Ad-hoc 2010-01, impacts of IMD products due to simultaneous PUCCH/PUSCH transmissions were discussed [1]. This contribution further discusses this issue and proposes the way forward in RAN1/4. 
2
Discussion
As discussed in [2], UE falsely detects PDCCH for both DL scheduling information and UL scheduling grant, and as a result UE transmits UL ACK/NACK and PUSCH respectively based on such false positive PDCCH. The probability of such false positive PDCCH is calculated below. 
False positive PDCCH Probability = 1/(2^16)*40 = 0.00061 (per sub-frame)
(Note: It is assumed that the number of CRC bits is 16 and the number of blind decodes is 40.)
The calculation indicates that one false positive PDCCH would happen for 1 or 2 seconds. From a simultaneous PUCCH/PUSCH transmission point of view, we can see the following scenarios, assuming two simultaneous transmissions:
Scenario 1: Correct PUSCH + False PUCCH

Scenario 2: Correct PUSCH + False PUSCH (in different component carriers)
Scenario 3: Correct PUCCH + False PUCCH
Scenario 4: Correct PUCCH + False PUSCH
Scenario 5: False PUSCH + False PUCCH

Scenario 6: False PUSCH + False PUSCH (in different component carriers)
Scenario 7: False PUCCH + False PUCCH

It is noted that the probability of Scenario 5-7 would be much lower than that of Scenario 1-4, but it would never be zero. 
As discussed in [1], on one hand, simultaneous PUCCH/PUSCH transmissions would cause significant problems due to IMD products, i.e. such IMD products will not meet unwanted emission requirements, such as ACLR, SEM and spurious emission requirements. It should be noted that UE must always meet the unwanted emission requirements because they are regional requirements in most countries. It clearly indicates UE must meet such emission requirements in the above false positive PDCCH scenarios. In this sense, eNB scheduler would never solve the above problems because it never predicts such false positive PDCCH. One possible solution is to specify MPR/A-MPR for all combinations of simultaneous PUCCH/PUSCH transmissions, which was adopted in LTE Release 8. 

However, there are still some issues which should be addressed in RAN1/RAN4. As discussed in [1], such MPR/A-MPR would depend on the number of resource blocks, modulation scheme, the frequency position of resource blocks for each PUCCH/PUSCH, and as a result UE needs to support quite complicated MPR/A-MPR tables, i.e. not only UE complexity but also testing complexity would significantly increase. Based on the above analysis, it is felt that some simultaneous transmission scenarios might need to be prohibited from a RAN1 specification point of view, if it could not provide sufficient gain, or would provide significant problems.

For example, we provide brief analysis on some scenarios below based on the past RAN1/4 discussions:

· Simultaneous PUSCH/PUSCH transmission could increase UL spectrum efficiency [3]. It indicates that this scenario should be supported in LTE-A. If narrowband transmissions would still cause some problems, some restrictions of small resource block allocations should be specified in RAN1. 
· PUCCH is transmitted with one resource block, i.e. it is always narrowband transmission. It implies that simultaneous PUSCH/PUCCH and PUCCH/PUCCH transmissions might be prohibited in case PUSCH/PUCCH or PUCCH/PUCCH is transmitted in the same frequency band or in contiguous component carriers, or some restrictions of RB allocation might need to be introduced in order not to cause such IMD products. 
Furthermore, it is strongly noted that what is the most important in this issue would be to make a conclusion as soon as possible, because release 10 timeframe is quite tight and there are a lot of key issues remaining. 
3
Conclusions
This contribution discusses impacts of IMD products due to simultaneous PUCCH/PUSCH transmissions, especially from a false positive PDCCH point of view. Based on the analysis, it is felt that some simultaneous transmission scenarios, which could not provide significant gain, or would provide significant problems, might be prohibited from a RAN1 specification point of view, so that we could avoid unnecessary increase of UE and testing complexity.
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