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1. Introduction
UE to UE co-existence issues for TDD-FDD/TDD-TDD adjacent bands and unsynchronized TDD carriers within one TDD band have been discussed for a very long time. 
The emission level of -15.5dBm/5MHz was re-used from the European standards and specified as the co-existence protection requirement firstly for B7 and B38 in RAN4. However, the companies have different proposals on whether B7/B38 agreed value or the value tighter than -15.5dBm/5MHz should be specified as UE co-existence requirement for other discussed adjacent bands/carriers. Many operators have expressed concerns on the value of -15.5dBm/5MHz, especially when the operators plan to hold the spectrum at the band/carrier boundaries. It is also noticed that RAN4 has started to consider other emission levels such as -50dBm/MHz, -40dBm/MHz and -30dBm/MHz for A-MPR simulation, during the study of UE co-existence between 2GHz MSS band and band 34 [1].
During the ad-hoc and online session at February RAN4 #70 meeting, it was discussed whether or not to start a new SI/WI to investigate UE co-existence issues in a generic approach, and no conclusion was reached yet [2] [3]. This contribution presents our views on the generic work of UE co-existence issues.
2. Discussion
UE co-existence is a critical issue for LTE operators. Starting a generic work is meaningful and beneficial for good co-existence between adjacent bands/carriers. In order to make progress, we propose to divide the generic work into three stages: conduct UE co-existence simulations, evaluate A-MPR and UL RB restrictions, and give recommended value for UE co-existence requirement in RAN4. The details are discussed below:
Stage 1: UE co-existence simulations
Several companies have provided the UE co-existence simulation results in previous meetings [4] - [7]. But the simulation outputs are very variable, with different simulation scenarios, methodologies and/or assumptions. To obtain more consistent simulation results, it is very important to agree on simulation assumptions for UE co-existence at first. In our view, the following assumptions have obvious impact on simulation results and need to be discussed with higher priority:

· UE distribution and density, including aggressor UE to victim UE distance, whether aggressor/victim UEs are placed indoor or outdoor
· Path-loss model between BS-UE and UE-UE
· Inter-side distance of macro BS
· Whether or not to model intra-system co-channel interference
Based on agreed assumptions, interested companies can simulate the performance degradation of the victim DL system due to the interference from the aggressor UL system, with various spurious emission levels. Then RAN4 can discuss and agree on a set of spurious emission targets used to evaluate A-MPR and UL RB restrictions.
Stage 2: Evaluation of A-MPR and UL RB restrictions
For aggressor UEs, evaluate A-MPR and UL RB restrictions required to achieve the agreed spurious emission targets, at certain frequency offset(s). It is suggetsted to include both single and multiple RB cases for different channel bandwidths. Also, we may need to handle the potential misalignment of evalution results due to the variance in filter/duplexer attenuation and PA performances.
Stage 3: Recommendation on UE co-existence requirement
For comparing different UE spurious emission levels, at least three aspects should be taken into account: the impact on the victim DL system, A-MPR or UL RB restrictions of the aggressor system, and the aggressor UE capability, based on the outcome in stage 1 and stage 2. 3GPP have made extensive efforts on improving LTE frequency utilization during the past years. However, it is expected that the possible UE to UE adjacent-channel interference will degrade the victim DL system capacity, if a unreasonable co-existence requirement is specified. On the other hand, large A-MPR or strict UL RB restriction may decrease the aggressor UL system performance, and thus careful analysis on the potential impact is also needed. In short, we have to seek a good tradeoff between aggressor penalty and victim degradation when deciding the recommended value for UE co-existence requirement.
In addition, considering the UEs under development or have been deployed, we propose to discuss whether it is feasible and beneficial to introduce release independent signaling, i.e., introduce signaling or stringent requirements only from Release X, as mentioned in [8]. 
3. Conclusion
This contribution presented our views on how to proceed with the generic work for UE co-existence requirement, with the following proposal:
Proposal: RAN4 to start generic work on UE co-existence requirement in three stages: conduct UE co-existence simulations with common assumptions at stage 1, evaluate A-MPR and UL RB restrictions required to achieve the agreed spurious emission targets at stage 2, and give recommended value for UE co-existence requirement at stage 3.
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