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1 Introduction
In this contribution, we discuss DRX solution for solving IDC interference, considering both BT voice usage scenario as well as WiFi usage scenario. We suggest also a way forward in the conclusion section.
2 Discussion
In this section we discuss open issues as regard to DRX. 
2.1 Feasibility of DRX for different BT modes
In contributions [1] and [2], we have shown that Rel-8/9/10 DRX mechanism can be used to solve LTE + Bluetooth voice interference issues for all TDD configurations 0-6  In those contributions, one example configuration per TDD configuration and master/slave mode was given. Because only one example is shown, one may asks if DRX is flexible enough so that e.g. load balancing between UEs can be performed.  In [3]. it is shown that with Rel-8/9/10 DRX, there are tens of suitable gap patterns for each TDD configurations. Even if the number of gap patters with DRX solution is not so high as with HARQ bitmap reservation approach, we believe that the flexibility is still sufficient for BT voice scenarios. 

It has been also discussed in [4] if DRX solution is applicable for all BT modes. We do not see that there is any special reason why DRX would not support also other BT modes. The key question here is how the UE indicates the desired gap pattern or BT mode to the network. This signalling format does not need to be different in DRX and HARQ gap pattern solutions. Also in the HARQ gap pattern solution, if many BT traffic profiles need to be supported, there need to be signalling supporting this.

In some cases, interference between BT and LTE is not symmetric: the BT transmission in the device does not interference with LTE reception whereas LTE transmission in uplink interferes with BT reception in the device. For this kind of scenario, DRX configurations presented in [1], [2] and [3] are suitable but not necessary optimal because DL subframes are restricted unnecessarily.  However, as performance point of view we do not see any difference between DRX solution and HARQ bitmap solution: 
· Based on input provided by the UE, the network can restrict scheduling of UL. The scheduling decision is known almost 4 ms in advance as regard to a potential UL transmission. This delay can be used for coordination between BT and LTE. If this is possible, a specific DRX configuration targeting to protect DL reception would not be needed. Note that the main idea of DRX is to give opportunity to not receive in the LTE side. Restricting UL transmission is possible already now without DRX by the eNB scheduling.
· If scheduling delay of 4 ms is too short to coordinate and more predictable patters are needed to limit UL transmission, then it is possible to use DRX configuration in which subframes carrying scheduling grants for UL subframes are not available. This is not so efficient approach as would be the solution where only UL subframes would be muted. However, when comparing DRX solution with HARQ compliant bitmap solution, there is not any difference in performance; also in the latter solution certain DL subframes would not be usable, because UL subframes carrying HARQ feedback on PUCCH would not be available. 
2.2 Predictability of DRX solution
In [4], some concerns have been raised that the DRX solution is not predictable, because DRX active time changes dynamically based on received UL/DL assignments for new data. However, DRX can be configured to be predicable as well:
· Configure drx-InactivityTimer to 0 ms. Then UL/DL scheduling assignment does not extend DRX active time dynamically.
· Configure drx-RetransmissionTimer to 0 ms. Then DL retransmissions are not performed necessarily 8 ms after initial transmission but in the beginning of next OnDuration.
· In LTE, UL retransmissions are synchronous. Thus the device can know when the next uplink transmission and retransmission can occur. The gap patters discussed in earlier contributions [1] and [2] are aligned with UL HARQ RTTs. It means that if the initial transmission is done during LTE active time, also the retransmission is during LTE active time. In the WiFi offloading case, to limit the number of UL transmissions extending active time, it is possible to configure a low value for the maximum number of HARQ retransmissions.
Having DRX configuration with long OnDuration and short drx-InactivityTimer is not optimal as regard to battery efficiency. However, battery performance can be improved by configuring both short and long DRX cycles. When LTE side is idle and there is not any traffic to be transmitted, the UE would be in long DRX and would be able to save batteries.
2.3 Uplink control signalling
In contribution [5], it was discussed how to handle uplink control signalling with DRX solution. Here we explain how the issues listed in the contribution can be solved.

· Periodic CSI reporting on PUCCH. In some TDD and DRX configurations, none of the UL subframes hit DRX active time, which means that the UE is never transmitting CSI. This issue can be solved by using aperiodic CSI, which is triggered by uplink grants and transmitted irrespective of DRX active time.
· Periodic SRS in uplink. Similar to previous case, instead of periodic SRS, it is possible to use aperiodic SRS triggered by the eNB. In Rel-10 DRX, only periodic, type-0-triggered SRS transmission is masked with DRX active time.
· SR on PUCCH. There are different alternatives to solve this: 

· The network configures PUCCH resources in such away that they do not collide with expected inactive time, if possible.

· The network can configure the UE without SR resources and use pre-scheduling instead.
· Considering with some traffic profiles SR are not so frequent, then additional interference from this is maybe acceptable. Amount of SRs can be reduced e.g. with the SPS + SR-mask for voice.

In TR 36.816, it was stated that the UE may delay SR/RA transmission when not in DRX active time. This relaxation should be carefully evaluated because it may lead to problems e.g. due to delayed measurement reports and RLC acknowledgements.

3 Conclusions 

In this contribution, we have discussed if the legacy DRX is sufficient solution for solving IDC interference. We have been focusing on Bluetooth voice case but many of the aspects are applicable also for WiFi scenario.  

As discussed in this contribution, we do not see any major issue that needs to be changed in DRX, except few additional parameter values in the RRC configuration. We consider that in this WI, we should first focus on deciding sufficient signaling to support DRX solution in different use cases instead of new solutions or optimizations.
Proposal 1 Legacy DRX with 1-2 additional parameter values is a sufficient TDM solution for BT voice scenario 
Proposal 2 HARQ bitmap solution is not needed in LTE Rel-11
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