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Discussion and Decision
1
Introduction
DRX based solution is thought to be a promising solution [1]. According to the description of the approved WI [2], one objective is to “Specify necessary signalling and procedure to support the use of existing DRX mechanism to solve coexistence issues”. One important signalling is the TDM pattern provided by the UE since it can help eNB set a final DRX configuration. According to the latest TR36.816 [1], one possibility of such TDM pattern consists of:

· Periodicity of the TDM pattern 

· Scheduled period (or unscheduled period)
On the other hand, the LTE + WiFi scenarios, including LTE + WiFi portable router and LTE + WiFi offload, are two main usage scenarios in current IDC WI. As described in [1], when considering LTE + WiFi scenarios, “Beacon, power saving and DCF protocols are assumed to be supported by in-device WiFi radio when analyzing the TDM solutions for LTE-WiFi coexistence.” Due to the DCF protocol [3], it’s highly possible that the UE which is transmitting/receiving WiFi traffic currently can’t transmit/receive in next few milliseconds/seconds because of “losing” the contention. Also, if UE’s WiFi module is in Power Saving mode [3], it’s highly possible that the UE which has WiFi traffic to transmit/receive doesn’t have any traffic in the next ListenInterval. 
Thus, in this contribution, the possible UE-assisted enhancement under DRX method in LTE + WiFi scenario is discussed by analyzing the feature of DCF protocol and the Power Saving mode of WiFi radio.
2
DCF protocol in 802.11 and enhancement under DRX based solution
Under DCF protocol, if a STA wants to transmit, it shall sense the medium to determine if another STA is transmitting. Besides, a transmitting STA shall ensure that the medium is idle for DIFS before attempting to transmit. If the medium is determined to be busy, the STA shall defer until the end of the current transmission. After deferral, or prior to attempting to transmit again immediately after a successful transmission, the STA shall select a random Backoff interval and shall decrement the backoff interval counter while the medium is idle [3].
For example, UE B had IDC problem and the network set a TDM pattern to avoid the IDC problem, which suits well until T1. At T1, UE B loses the contention and STA C controls the ISM channel. At T2 and T3, UE B also loses the contention and STA D and STA E controls the ISM channel respectively. Because there will be no IDC problem between T1 and T3, the system efficiency will be decreased if the TDM pattern keeps unchanged.
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Figure 1: Example of DCF protocol
Proposal #1: UE should report the ISM channel status if the channel is occupied by other STAs in planned LTE unscheduled periods so that eNB could schedule LTE traffic.
3
Power Saving protocol in 802.11 and enhancement under DRX based solution
Power Saving (PS) is an efficient way for STAs in 802.11 to save power [3]. In PS mode, access points (AP) buffer any unicast frames for STAs in the Doze state. A STA shall be in the Doze state and shall enter the Awake state to receive selected Beacon frames, to receive broadcast and multicast transmissions following certain received Beacon frames, to transmit, and to await responses to transmitted PS-Poll frames to receive CF transmissions of buffered MSDUs. The ListenInterval in MLME-ASSOCIATE.request primitive specifies the number of beacon intervals that can pass before the STA awakens and listens for the next Beacon frame.
For example, network sets a DRX pattern for UE A which is suffering IDC problem based on its WiFi traffic status. At T1, the AP indicates there is traffic for STA A, and STA A sends PS-Poll to request traffic after controlling the WiFi traffic. But at T2, the Beacon indicates there is no traffic for STA A, so STA A must move to Doze state to save power. At T3, the Beacon indicates there is WiFi traffic buffered for STA A, but STA A loses the contention for the WiFi channel, so it also needs to wait until other working STAs finish their transmission. Because there will be no IDC problem in T2 and T3, the system efficiency will be decreased if the TDM pattern keeps unchanged.
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Proposal #2: UE in power saving mode should report the traffic status if there is no WiFi traffic for this Listeninterval or report the ISM channel status if the channel is occupied by other STAs in planned LTE unscheduled periods so that eNB could schedule LTE traffic.
4
Conclusion
Proposal #1: UE should report the ISM channel status if the channel is occupied by other STAs in planned LTE unscheduled periods so that eNB could schedule LTE traffic.
Proposal #2: UE in power saving mode should report the traffic status if there is no WiFi traffic for this Listeninterval or report the ISM channel status if the channel is occupied by other STAs in planned LTE unscheduled periods so that eNB could schedule LTE traffic.
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