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1 Introduction
The UL signalling enhancements to support up to 32 CCs was discussed at RAN1 #80. It was identified that the UL control signalling design should target to increase the DL data rate for UEs in the whole cell coverage area. Meanwhile, the increased HARQ-ACK payload for a large number of DL carriers requires a higher UL operating SNR. Therefore, the UL SINR distribution provides as an important decision basis to meet the design target. The following was agreed at the last meeting:
· For Rel. 13 CA of up to 32 CCs in the DL, email discussion until March 19th on simulation assumptions for obtaining UL SINR CDF(s)

· including but not limited to deployment scenario(s), UL power control, number of multiplexed UEs in an UL PRB, eNB antenna configuration, etc.

· Other simulation aspects can be discussed during the email discussion

· The usage of the UL SINR CDF for the UCI feedback design shall be clarified in the email discussion

· Note: There is no consensus yet in RAN1 on the usage of the UL SINR CDF for the UCI feedback design

· Note: It is not mandated that all companies provide simulation results
The following email discussion covers both simulation assumptions and how the UL SINR CDF can be used for the detailed design as summarized in [1]. In this contribution, we provide simulation results of the UL SINR distribution and share our views on how to make use of simulation results.
2 Discussion
2.1 Simulation assumptions

As discussed in [1], it was proposed to use SCE scenario 2a for this study. It was assumed that the number of clusters is set to 1 and 4 picos per macro area. The UL SINR CDFs for UEs on the macro carrier and on the small cell carrier are collected separately. The UL SINR is calculated based on the pathloss without considering the small scale fading. 
Three different SNR targets, i.e. 5dB/10dB/15dB, corresponding to different target received power 
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 are studied. The cell selection offset is set to 0. For simplication and comparison, the PUCCH format dependent parameter 
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 is assumed to be 0. Furthermore, 
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 are assumed. Same power control mechanism is assumed for all UEs. 
Regarding to the inter-cell interferers, it was assumed that there are interfering UEs in all the neighbouring cells. The number of interferers is dependent on the multiplexing capability of the new PUCCH format design. In the study, the number of interferes are selected as 1/2/4 and the interferer is randomly selected from each neighbouring cell. 
2.2 Simulation results
The UL SINR statistics are shown in Figure 1, Figure 2 and Figure 3 with the UL SNR target set to 5 dB, 10 dB and 15dB respectively. In each case, the number of interferes are selected as 1, 2 and 4. The SINR CDF for macro UEs and pico UEs are collected separately. 
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Figure 1 UL SINR CDF for macro and pico UEs, UL SNR target = 5dB, # of interferers = 1, 2, 4
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Figure 2 UL SINR CDF for macro and pico UEs, UL SNR target = 10 dB, # of interferers = 1, 2, 4
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Figure 3 UL SINR CDF for macro and pico UEs, UL SNR target = 15dB, # of interferers = 1, 2, 4
It can be observed that with the same UL SNR target, the UL SINR for macro UEs are worse than pico UEs due to the DL transmit power differences such that the pico coverage area is smaller. For macro UEs, the 5% UL operating SINR is very low such that if CA is configured for these UEs, HARQ-ACK bundling is clearly needed. For pico UEs, the PUCCH design from link level simulations should be checked for a design target which corresponds to a given UL SINR operating point.
It can also be observed that the UL SINR degradation is around 3 dB for 50% UL SINR from 1 interferer to 2 interferers as well as from 2 to 4 interferes. Basically, this implies that the interferers have a strong impact on the UL SINR distribution. When the new PUCCH design is discussed, this should be taken into account since this has some relation with the multiplexing capability of the PUCCH. A larger PUCCH multiplexing capability leads to worse UL SINR CDF. On the other hand, higher PUCCH multiplexing capacity reduces the PUCCH overhead. The tradeoff between PUCCH detection performance and PUCCH overhead needs to be considered in the design.
2.3 Usage of UL SINR CDF for UCI feedback design
As discussed in [1], the UL SINR CDF provides the statistic of UL SINR for a certain deployment scenario. Each SINR operating point (XdB) corresponds to a certain percentage of users (Y%) in the whole cell coverage area, i.e. Y% users will have worse UL SINR than XdB. 
Given one SINR operating point, the maximum UCI payload size can be determined for a specific PUCCH format design by link level evaluations. If the maximum UCI payload size cannot accommodate the HARQ-ACK feedback for 32 DL CCs, HARQ-ACK bundling may be needed for this PUCCH format design in order to meet the design target (the percentage of users who can benefit from DL CA). One possible extreme case would be that HARQ-ACK bundling is always needed in order to ensure a reasonable percentage of users who can actually benefit from aggregating 32 DL CCs. 

Therefore, the UL SINR CDF can be used to determine the UL coverage for a specific PUCCH design. In another word, it can be used to indicate how many users can actually benefit from DL CA in the whole cell coverage area. It provides an important basis on the PUCCH format payload size and an indication of whether HARQ-ACK bundling is necessary.
Proposal: The UL SINR CDF is further considered when the UCI design is discussed. 
3 Conclusions

In this contribution, we discussed the UCI multiplexing on PUSCH for PUCCH on SCell. Based on the discussion, we have the following proposal
Proposal: The UL SINR CDF is further considered when the UCI design is discussed. 
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