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1. Introduction
Based on the email discussion after RAN2#71bis, the TDM solution includes scheduling period and unscheduled period [1]. This contribution discusses the general principles of the TDM solution to ensure the LTE performance while avoiding the in-device coexistence interference.
2. Discussion

2.1. The application of the TDM solution
FDM and TDM are two solutions for interference avoidance. Moving ISM radio signal away from LTE frequency band is out of 3GPP scope. In this contribution, the FDM solution means moving LTE signal away from ISM Band only.
There are two understandings about the relationship between the FDM solution and the TDM solution.

· Understanding 1: FDM solution is prior. The TDM solution is used only when there is no frequency usable for the FDM solution.
· Understanding 2: Hybrid. The FDM solution and the TDM solution can be used simultaneously in a cell.
The benefits of understanding 1 are shown below:
(1) The FDM solution is simpler and in the 3GPP scope.
(2) The FDM solution guarantees the cell throughput and the transmission rates very well.

(3) Designing the FDM solution and the TDM solution separately reduces the work load of the SI.
Thereby we suggest adopting the understanding 1 as baseline except the prominent advantage of the understanding 2 is shown.
Proposal 1：The TDM solution can be use only when there is no frequency usable for the FDM solution.
2.2. Working principles of the TDM solution
(1) The parameters of the TDM solution
It was proposed that the DRX mechanism can be used as the TDM solution. However, with DRX configuration, the UE can be woken up in many cases and the length of the active time is variable. To ensure the time duration of the LTE and ISM systems, the TDM solution is more similar to the gap setting.
Based on the email discussion, the TDM cycle is shown as Figure 1. The LTE system and ISM radio system work in turn in time domain. The LTE eNB schedules the LTE UE in the scheduling period only and the ISM radio system transmits data in the unscheduled period. Obviously, if the parameters such as InactivityTimer, RetransmissionTimer extend the active time of the LTE system, the interference with ISM system will be introduced.
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Figure 1 TDM cycle

To ensure the time duration for LTE transmission and the ISM radio transmission, the length of the scheduling period and unscheduled period should be configured in a semi-static way and the LTE active time should not be extended due to the LTE data transmission. It means the length of the LTE active time equals to the length of the scheduling period in the TDM cycle.
Working principle 1: The scheduling period and unscheduled period are of fixed lengths and configured in a semi-static way.
Working principle 2: Don’t introduce any parameter to extend the LTE active time in the TDM cycle.
(2) The termination of the LTE unscheduled period
Concerning DRX, the below regulations are defined in TS 36.300. 
(1) Irrespective of DRX, UE may use first available RACH opportunity to send an UL measurement report;

(2) Immediately after sending a measurement report, the UE may change its DRX. This mechanism would be pre-configured by the eNB;

(3) HARQ operation related to data transmission is independent of DRX operation and the UE wakes up to read the PDCCH for possible retransmissions and/or ACK/NAK signalling regardless of DRX In the downlink, a timer is used to limit the time the UE stays awake awaiting for a retransmission;

The bullet 1 and bullet 2 are defined to ensure the handover reliability. The bullet 3 is defined to ensure the transmission reliability.
Correspondingly, in MAC specification, UE can wake-up from DRX sleep and send SR (D-SR or RA-SR) while a regular BSR is triggered due to higher priority data arrival. The data trigged the regular BSR can be UL measurement report or the DRB data. And regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.
UL measurement report

The maximum length of the unscheduled period is 60~100ms [1]. In our understanding, the LTE handover reliability should be guaranteed even in the TDM solution. Hence the SR due to UL measurement report should be transmitted during the unscheduled period and the UE should stop the ISM transmission until the UL measurement report is sent according to the UL grant allocated by the LTE eNB. Similar to the DRX mechanism, the UE may change its TDM configuration (e.g. stop the ISM transmission) after sending a measurement report. This mechanism could be pre-configured by the eNB.
DRB data
Because the UE knows all services in the LTE and ISM radio system, it’s better to rely on UE implementation to decide whether the SR due to higher priority DRB data could be transmitted during the unscheduled period.
HARQ feedback

With the assumption that the UE knows the accurate time for ISM transmitting and receiving, the HARQ feedback during the unscheduled period can be considered as an implementation issue.
Working principle 3: UE should send the SR (D-SR or RA-SR) due to UL measurement report during the unscheduled period.
Working principle 4: The UE may change its TDM configuration (e.g. stop the ISM transmission) after sending a measurement report. This mechanism could be pre-configured by the eNB.
Working principle 5: Whether UE can transmit the SR due to higher priority DRB data during the unscheduled period is an implementation issue.
Working principle 6: Whether UE can transmit/receive the HARQ feedback during unscheduled period is an implementation issue.
Proposal 2: It is proposed RAN2 discuss and agree above working principles for TDM solution.

3. Conclusion

In this contribution, the general principles of the TDM solution are discussed and our considerations are provided.
Proposal 1：The TDM solution can be use only when there is no frequency usable for the FDM solution.

Proposal 2: It is proposed RAN2 discuss and agree the working principles for TDM solution in this contribution.
Working principle 1: The scheduling period and unscheduled period are of fixed lengths and configured in a semi-static way.

Working principle 2: Don’t introduce any parameter to extend the LTE active time in the TDM cycle.
Working principle 3: UE should send the SR (D-SR or RA-SR) due to UL measurement report during the unscheduled period.
Working principle 4: The UE may change its TDM configuration (e.g. stop the ISM transmission) after sending a measurement report. This mechanism could be pre-configured by the eNB.
Working principle 5: Whether UE can transmit the SR due to higher priority DRB data during the unscheduled period is an implementation issue.
Working principle 6: Whether UE can transmit/receive the HARQ feedback during unscheduled period is an implementation issue.
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