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Discussion and Decision
1
Introduction
The DRX based solution is thought to be the most promising direction for in-device co-existence [1]. However, as indicated in [2], using DRX method for WiFi beacon handling in WiFi offload scenario may need further study because of the uncoordinated WiFi Beacon interval and DRX pattern.
The autonomous LTE denial is proposed to deal with some critical short-term events of ISM side such as WiFi Beacon. However, as analysed in [3], autonomous LTE denial may lead to unacceptable link adaptation problems for the network. Also in RAN#53, it was identified as part of the WI scope in [4] that: “Evaluate whether autonomous LTE denial with further enhancement, e.g. the UE providing additional assistant information to the network is needed to handle rare periodic or non-periodic ISM events. If necessary, specify necessary signaling and procedure to ensure LTE performance”.
In this paper, we analyse one possible enhanced solution for Beacon handling which can be used for either DRX method or autonomous LTE denial method.
2
Necessity of enhancement of DRX method for Beacon handling
In [5], it analysed that in the WiFi offloading use case, WiFi beacon reception is critical for WiFi operation. The beacon reception is important for WiFi operation because it is used to maintain the synchronization of the local timers in the stations and deliver protocol related parameters. Due to periodicity mismatch between LTE subframe/frame and WiFi beacon interval, WiFi beacon could collide with LTE UL transmissions with DRX operations. So it proposed that “Special handling of WiFi beacon is needed by aligning DRX pattern periods with WiFi beacon interval”. However, due to WiFi’s DCF MAC protocol, it is highly possible the Beacon will be delayed dynamicly due to heavy competition among STAs when WiFi traffic is quite heavy, which cannot be solved by just “aligning DRX pattern periods with WiFi beacon interval”.
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Figure 1: Example of collision caused by delayed Beacon transmission

In [3], it suggested that the DRX solution provides sufficient opportunities for beacon reception. Consequently it proposed that configuring UE with DRX be adopted instead of the UL denial solution, for events such as WiFi beacon reception. However, as analysed in [6], STAs do not have control over which beacons it is required to receive. For example, if beacons with DTIMs are to be received, such beacons can collide with LTE UL subframes. Missing beacons with DTIMs can lead to loss of data buffered at the access point and also not receiving important broadcast information.
Proposal #1: Enhancement of DRX method for Beacon handling is needed.
3
Possible Enhancement for Beacon handling
In [7], it proposed that “Special handling of WiFi beacon is needed by aligning DRX pattern periods with WiFi beacon interval”. So it’ll be better for UE to report the Beacon Interval value to eNB to enable to eNB to set a relative rough DRX pattern to protect the possible Beacon reception. However, only reporting the Beacon Interval is not enough because the STA only knows the target beacon transmission time, but not the actual beacon transmission time. As we analysed in Section 1, if the WiFi channel is already occupied at the time of the target beacon transmission time, the beacon will be delayed. According to 802.11 specifications, the delay can be tens of milliseconds, so it’s highly possible that the delayed beacon will enter the Active period.
One possible solution is that UE can just autonomous deny these occasionally collided LTE UL transmission at DRX Active period, but this may also lead to unexpected link adaptation problems. So one possible enhancement for DRX method is that if Beacon frame transmission is going to be delayed by busy traffic around TBTT, the UE’s WiFi module can know how long the beacon can be delay by receiving the Duration field from RTS/CTS/Data from other WiFi STAs. If UE knows the delayed Beacon will be enter the Active period, UE could report the NAV value from WiFi module or possible Beacon delayed time to eNB using fast L1 signalling, so that eNB could be aware of the delayed Beacon transmission and it’s up to eNB’s implementation that it can avoid scheduling UL at delayed Beacon time in Active period or know clearly UE’s autonomous denial instead of unwanted DTX, which can be seen as an enhancement to DRX method or autonomous denial method.
Proposal #2: UE reports delayed time to eNB using fast L1 signalling when Beacon will be delayed.
4
Conclusion
Proposal #1: Enhancement of DRX method for Beacon handling is needed.
Proposal #2: UE reports delayed time to eNB using fast L1 signalling when Beacon will be delayed.
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