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1 Introduction

In [1], it is noted that the feasibility and usefulness of UE denial based solution need further study. This contribution will evaluate each UE denial based option and provide conclusion for RAN2 discussion. In addition, the section layout of 5.2.2 may also need to be clean up to prevent potential confusion.  
2 Evaluation on UE Denial Solutions

2.1 LTE Denials for Infrequent Short-Term Events
The major feasibility challenge of this option comes from whether different radio transceivers within the same device could have timely communication to terminate some transmission to avoid the coexistence interference. There are three kinds of coordination modes depicted in 5.1.1 of [1], obviously the “uncoordinated mode” in 5.1.1.1 is not applicable when supporting this option. By considering the “coordinated within UE only (5.1.1.2)” mode, this option should be feasible by having UE internal signalling for coordination. But the performance of this option may be degraded because eNB does not know UE may intentionally skip UL transmission and result in potential false alarm by UL measurement (e.g. PDCCH and PUSCH link adaption).

When considering the “coordinated within UE and with network (5.1.1.3)” mode, this option should also be feasible. Because the UE internal signalling enables the coordination between radio transceivers for interference avoidance, while the signalling indication from UE to eNB should also be feasible by considering the signalling requirement to support FDM solution. Moreover, the performance in this mode could be further improved by preventing eNB confusion due to false alarm by UL measurement.

Proposal 1 TDM solution by LTE denial for infrequent short-term events is feasible and useful by assuming UE internal signalling for coordination, the potential impact to  PDCCH and PUSCH link adaption may be preventing by considering the operational mode depicted in 5.1.1.3.
2.2 LTE Denials for ISM Data Packets
As depicted in section 5.2.2.1.2 in [1], both the  “uncoordinated mode (5.1.1.1)” and “coordinated within UE only (5.1.1.2)” mode should not be applicable due to the potential impact to UL throughput performance. This observation seems to be valid because LTE denial needs to happen frequently due to the continuous ISM traffic, while the UL Tx opportunity may be very limited in some TDD configuration. Therefore, it seems to be difficult to perform LTE denial for coexistence interference avoidance without informing eNB at all.
Considering the signalling indication is also required for FDM solution, having the indication to inform eNB the UE intention to deny UL transmission should be feasible. But it need to be further studied to confirm if UE can really generate some specific pattern for reporting to eNB, because the ISM traffic may be dynamic and dependent to the application operated by user.

Proposal 2 TDM solution by LTE denial for ISM data packets is feasible and useful by assuming UE internal signalling for coordination and associated UE signalling with eNB. It is FFS on the feasibility for UE to report the denial pattern to eNB. 
2.3 ISM Denials for LTE Important Reception
By considering UE internal signalling for coordination,  this option should be feasible to occasionally deny ISM Tx to protect LTE important reception. This option is certainly useful to LTE, but it will result in some performance impact to ISM performance. Even though the ISM performance is out of 3GPP scope, but it would be helpful to clearly identify which kind of LTE receptions are important and need to be guaranteed by ISM denial.
Proposal 3 TDM solution by ISM denial for LTE important reception is feasible and useful by assuming UE internal signalling for coordination. It is FFS in WI phase to clarify which LTE signal reception are important and need to be guaranteed by ISM denial.
3 Conclusion

Base on the above analysis, RAN2 is requested to consider the following proposals
Proposal 1 TDM solution by LTE denial for infrequent short-term events is feasible and useful by assuming UE internal signalling for coordination, the potential impact to  PDCCH and PUSCH link adaption may be preventing by considering the operational mode depicted in 5.1.1.3.
Proposal 2 TDM solution by LTE denial for ISM data packets is feasible and useful by assuming UE internal signalling for coordination and associated UE signalling with eNB. It is FFS on the feasibility for UE to report the denial pattern to eNB. 
Proposal 3 TDM solution by ISM denial for LTE important reception is feasible and useful by assuming UE internal signalling for coordination. It is FFS in WI phase to clarify which LTE signal reception are important and need to be guaranteed by ISM denial.
4 Reference
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Appendix  Text Proposal
5.2.2
UE Denial based autonomous solutions
5.2.2.1
TDM solutions
5.2.2.1.1
LTE denials for infrequent short-term events
UE can autonomously deny LTE resources due to some critical short-term events of ISM side, e.g. some events during BT/WiFi connection-setup or other important signalling. Otherwise, large delay or failure of connection-setup could happen if these events are not prioritized over LTE. This solution is assumed to be used for the event that rarely takes place when UE supports internal signalling for coordination among different transceivers. Potentially, requirements on the frequency and duration of denials would need to be defined if such a solution would be adopted.
Autonomous LTE denial at the UE, i.e. UE occasionally skipping an LTE UL transmission could be considered as a solution to handle reception of WiFi beacon. However, concerns have been raised that this may impact PDCCH and PUSCH link adaptation. Therefore, further evaluations, also considering the factors like beacon transmission delay by the master, are needed to confirm feasibility of this solution. It is FFS whether further enhancement is needed, e.g. the UE would have to provide additional assistant information to the network to keep link adaptation working.

Editor’s note: The feasibility and usefulness of this solution need further study.
5.2.2.1.2
LTE denials for ISM data packets

During stable situation of ISM operation, some LTE resources can be denied by UE autonomously through internal signalling coordination to protect ISM data packets, so e.g. the BT eSCO connection or WiFi connection with PS-Poll can be maintained. The UE can feedback the denial pattern to the eNB, or the eNB can learn the pattern used by the UE based on DTX and other implementation specific solutions. An example of this solution is shown in Figure 5.2.2.1.2-1.
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Figure 5.2.2.1.2-1: Example of LTE denials in case of LTE in Band40 coexisting with BT slave
The analysis indicates that without eNB knowing the denial resources, the UL throughput loss is up to 41.6% [16]. Therefore, autonomous LTE denials for ISM data packets seem not an acceptable solution for solving steady state situations e.g. voice call.
5.2.2.1.3
ISM denials for LTE important reception
UE can autonomously deny ISM transmissions to ensure successful reception of important LTE signalling, e.g. system information, paging, synchronization signal, critical dedicated signalling, etc. The details are up to UE implementation and internal signalling coordination, which will not be specified in 3GPP.
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