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1 Introduction

In the latest revision of TR 36.816 [1], it is stated that the WiFi beacon coexistence may most likely be handled by UE autonomous denial based solution. But some concerns had been raised during RAN2 #73bis meeting on the performance degradation if such UE denial happens periodically. In addition, UE may need to scan multiple beacons from different WiFi APs at different time instances in order to keep updating the available WiFi list. If the UE autonomously skip the limited UL Tx opportunity under some TDD configuration, the impact may also be unacceptable. This contribution will investigate the potential problems and suggest not to mandate WiFi beacon coexistence be resolved by UE autonomous denial based solution.
2 Discussion on Possible Impact
2.1 Potential Impact on Power Control

Autonomous denial based TDM solution is able to allow the UE skip some UL transmission opportunities and prevent interfering ISM/GNSS reception for important signals. However,  eNB may try to improve the link quality of UL and/or DL if it does not receive the uplink signal from the granted resources. Therefore, the eNB may misinterpret the UE Tx power is insufficient and conduct the improper TPC comment (i.e. power-up) due to periodical UE autonomous denial for WiFi beacon coexistence. The problem may become even worse if UE need to scan multiple beacons from different WiFi APs in order to keep updated list for fast association. For some TDD configuration, the available UL sub-frame will be very limited within each radio frame. The impact by UE denial based solution may become even worse if UE skip the only available UL Tx opportunity in autonomous manner. 
On the other hand, unnecessary Tx power increment due to error TPC command (i.e. due to UE denial) will result in more serious coexistence interference to ISM/GNSS Rx due to unnecessary power up. This problem may be more significant if the UE is located around cell boundary. Therefore, it may require further analysis to evaluate the level of performance impact to existing power control mechanism due to UE denial based TDM solution 
2.2 Potential Impact on DL/UL Performance
As indicated during RAN2#73bis meeting, eNB may interpret PDCCH DL reception error if there is no UL Tx received from the UE. If UE intentionally skip 2~3% UL grants, eNB may interpret there is 2~3% PDCCH reception error and try to transmit PDCCH in more robust manner. Considering WiFi beacon is transmitted in every 102.4ms and the typical WiFi beacon duration be about 1~3ms (i.e. up to vendors, but no limitation by spec), it may result in about 1~3% UL grants be skipped by UE autonomously. If UE need to scan multiple beacon signals from different WiFi AP, then this percentage will be increased several times (e.g. >3 WiFi APs seems common in most hotspot area). This may result in unacceptable PDCCH reception error probability (e.g. >9%) and trigger eNB to unnecessarily transmit the PDCCH in more robust manner.
On the other hand, this problem may be more serious if there is very limited UL sub-frame within each radio frame in TDD mode. If UE autonomously skip the only UL sub-frame for coexistence interference avoidance, it require further clarify how eNB will calculate the PDCCH reception error probability under this circumstance. But the situation seems more challenging than the case in FDD mode. 
3 Conclusion

According to the above analysis, it seems risky to rely on UE autonomous denial based TDM solution to resolve WiFi beacon coexistence problem. It may be handled by either DRX based TDM solution (i.e. no special handling) or non-autonomous UE denial based TDM solution, which could be FFS. But it may be inappropriate to mandate the WiFi beacon coexistence problem be resolved by UE autonomous denial based TDM solution. Therefore, RAN2 is requested to consider the following proposals:

Proposal 1: Not to mandate WiFi beacon coexistence problem be resolved by UE autonomous denial based solution
Proposal 2: Adopt the text proposal specified in Appendix
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Appendix  Text Proposal
5.2.2
UE 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. 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 the most likely 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.

