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Discussion and Decision
1
Introduction
One of the most challenging use cases in the in-device coexistence (IDC) interference avoidance is the voice call with a Bluetooth (BT) hands-free audio device. The two main solutions, the DRX based method and the HARQ process reservation based method [1], have been compared already earlier [4, 5].
In this document, we wish to point out a few more aspects that should also be taken into account in the comparison and in making the final decision on the methods to be included in the standards.
2
Potential problems in the DRX based solution
The original purpose of the DRX in the present specifications is to minimize the portable UE power consumption by avoiding unnecessary PDCCH reception and to minimize the overall LTE interference by reducing channel state information (CSI) and sounding reference symbol (SRS) transmissions. In the case of a voice call, the DRX has a minor role when the speech packets are continuously being transmitted and received, but it works very efficiently when the voice codec applies voice activity detection (VAD) and discontinuous transmission (DTX).

The DRX parameter settings for IDC interference avoidance have been extensively analysed in [6, 7]. The typical settings lead to a very fast alteration between active and inactive periods. It is obvious that the DRX parameters needed for the interference avoidance are far from optimal from the voice codec DTX point of view. This leads to increased UE power consumption and higher overall LTE interference due to unnecessary channel state information CSI and SRS transmission. [2, 3]
Observation #1: Using the DRX for avoiding IDC interference in the BT+LTE case prevents using the DRX for its original purpose.

In more general terms, using DRX for IDC interference avoidance means that the DRX functionality is overloaded, because it is used for two different purposes. Overloading functions is generally considered unwise. It typically reduces flexibility, adds dependencies between modules that should be independent, causes difficulties in maintenance and future development, and reduces the overall reliability of a system. It is usually particularly dangerous and harmful to use functions for something else than they were originally desgined for.
It is hard to immediately point out the potential future problems that may be caused by DRX overloading. There are no immediate needs for DRX development unless new requirements arise in the work related to the machine-type communication (MTC). However, RAN2 should keep the potential risks in mind if DRX is decided to be used as the only method for the IDC interference avoidance in the BT+LTE voice call case.
Observation #2: Using the DRX for avoiding IDC interference in the BT+LTE voice call case may restrict the future development of the DRX.

Proposal #1: Observations #1 and #2 should be taken into account when making the decision on the feasibility of the DRX based solution for the IDC interference avoidance in the BT+LTE voice call case.

3
Clarification to the HARQ process reservation based solution
While the TS 36.321 very clearly specifies how CSI and SRS transmissions are hanled with DRX, the TR 36.816 does not give the corresponsing description for the HARQ process reservation based solution. We assume that the CSI and SRS transmissions are skipped whenever the HARQ process reservation based interference avoidance method cancels the HARQ retransmissions. This assumption should be confirmed by RAN2.
Proposal #2: The handling of the CSI and SRS should be clarified in the HARQ process reservation based method for IDC interference avoidance in the BT+LTE voice call case.
4
Conclusion
Observation #1: Using the DRX for avoiding IDC interference in the BT+LTE voice call case prevents using the DRX for its original purpose.

Observation #2: Using the DRX for avoiding IDC interference in the BT+LTE voice call case may restrict the future development of the DRX.

Proposal #1: Observations #1 and #2 should be taken into account when making the decision on the feasibility of the DRX based solution for the IDC interference avoidance in the BT+LTE voice call case.
Proposal #2: The handling of the CSI and SRS should be clarified in the HARQ process reservation based method for IDC interference avoidance in the BT+LTE voice call case.
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