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1. Introduction

In RAN #58 meeting, the SI “Study on Further EUL Enhancements” was agreed. The objective of this study item is to identify potential technical solutions for increasing the uplink capacity, coverage and end user performance. One of the currently identified areas is enabling high user bitrates in a mixed-traffic scenario, e.g. lean carrier. 

In this contribution we provide a text proposal on the link level simulation results for lean carrier [2] to the technical report [1].
2. Text Proposal
------------------------------------------------------------------Text Start------------------------------------------------------------------
5.4.2.X
Evaluation of solution
The simulations for evaluating the gains of lean carrier are performed on single carrier, namely the lean carrier or the secondary carrier configured CPC. The traffic pattern is 10 TTIs data transmission in every 160 TTIs. Simulation shall be provided for various numbers of interfering users, e.g. 2, 1, 0.5, 0.33 or 0.25 users. For example, 0.5 means that users only interfere with the data transmission 50% of the time.
The transmission patterns of 1 and 2 interferences are shown in Figure X-1. Two DPCCH ILPC methods, i.e. control target at DPCCH SINR (Ecp/Nt) and DPCCH SNR (Ecp/N0) are considered. The simulation results are depicted in Figure X-2 and Figure X-3 assuming DPCCH target equals to -14dB. In case of ILPC target of SINR used (Figure X-2), the impact of interference on DPCCH burst for other users results in about 1dB performance loss at maximum. In case of ILPC target of SNR used (Figure X-3), the impact of interference on DPCCH burst for other users is reduced to about 0.5dB performance loss at maximum. 
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Figure X-1 Transmission Patterns in case of 1 and 2 Interferences
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Figure X-2 Simulation Results of 1 and 2 Interferences (DPCCH SINR target -14dB)
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Figure X-3 Simulation Results of 1 and 2 Interferences (DPCCH SNR target -14dB)

The BLER results are provided in Figure X-4 and Figure X-5 assuming DPCCH target equals to -19dB, consistent with the agreed simulation assumptions for the reduced UL control channel overhead study. It can be observed that the impact of interference on DPCCH burst for other users is reduced to only 0.4dB at maximum in case of ILPC target at DPCCH SINR and almost no impact in case of ILPC target at DPCCH SNR.
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Figure 4 Simulation Results of 1 and 2 Interferences (DPCCH SINR target, -19dB)
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Figure 5 Simulation Results of 1 and 2 Interferences (DPCCH SNR target -19dB)
It is observed that the performance gain of lean carrier is lower in case of DPCCH control target at SNR than in case of DPCCH SINR. The performance gain of lean carrier will be further reduced, if we lower the DPCCH target value from -14dB (high level) to -19dB (normal level). It should be noted that there is no performance gain of lean carrier in case of DPCCH SNR target equal to -19dB.
------------------------------------------------------------------Text End------------------------------------------------------------------
3. Conclusion
In this contribution, we provided a text proposal to the technical report on the link level simulation results for lean carrier.
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