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Discussion and Decision
1      Introduction
During RAN2#72bis meeting, DRX based solution was agreed to be captured as one potential TDM solution [1]. This contribution provides further analysis on this solution.
2      WiFi Beacon handling
As discussed in [2], in WiFi offloading use case, WiFi beacon reception is critical for WiFi operation. Due to periodicity mismatch between LTE subframe/frame and WiFi beacon interval, WiFi beacon can collide with LTE UL transmissions with Rel-8/9 DRX operations. An example is shown in Figure 1 below. 
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Figure 1: Timeline when TDM pattern period is 64 ms (5/8 Beacon interval)
There are three ways to handle WiFi beacon reception:

· eNB scheduler avoid scheduling LTE UL transmissions which results in collision with WiFi beacon reception. This solution is purely implementation related, without any impact on standardization efforts. However the solution increases eNB scheduler complexity greatly since eNB must maintain UE specific scheduling constraints that are time-varying, and eNB will need to consider many factors like HARQ retransmissions and CQI/PMI/RI transmissions, and these will require changes in the current eNB implementation. Since it is an implementation issue, proper coexistence function will not be easily tested. In addition, although the period of beacon transmission is maintained, WiFi beacon is not always transmitted at exactly the same interval due to medium contention nature of WiFi transmission, therefore the eNB scheduler will need to leave quite a large margin to avoid collision with WiFi beacon, which puts severe constraint on scheduling and reduces LTE throughput significantly. 
· UE stops uplink transmissions which are overlapping with WiFi beacon: this is not so acceptable since the impact to LTE QoS is significant.
· Align DRX pattern periods with WiFi beacon interval. This can be implemented either by configuring the DRX period in unit of microseconds or by using hybrid DRX cycles. For example, when using hybrid DRX cycle to emulate 102.4 ms TDM period, one timeline of LTE and WiFi is shown in Figure 2 below (the figure only shows one example to implement hybrid DRX cycle, exact number could be different). This has minimal impact on LTE performance and introduces less complexity in eNB scheduling.
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Figure 2: Example of hybrid DRX cycle
Considering the tradeoffs associated with different solutions outline above, the proposal is:

Proposal 1: Special handling of WiFi beacon is needed by aligning DRX pattern periods with WiFi beacon interval.
3      Measurement handling during inactive time
During LTE inactive time, since WiFi and BT are TDD systems and WiFi utilizes contention-based channel access, ISM transmissions only occupy part of LTE inactive time. For instance, in WiFi case, if STA has already received RTS/CTS exchange sent by AP or other STAs for medium reservation, it cannot transmit during the reserved duration; therefore LTE DL signals are not interfered during such duration. UE can then use these subframes for measurements, as shown in Figure 3 below. Such measurements can be handled by UE implementation in a similar way as Rel-8/9; therefore there is no need to exclude such measurements from standards.
Proposal 2: LTE measurements can be performed during LTE inactive time.
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Figure 3: Measurement during LTE inactive time
4      Conclusion
In this contribution, we investigate DRX based solutions. The proposals are:
Proposal 1: Special handling of WiFi beacon is needed by aligning DRX pattern periods with WiFi beacon interval.
Proposal 2: LTE measurements can be performed during LTE inactive time.
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