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Discussion and Decision
1      Introduction
After RAN2#78 meeting, email discussion [78#49] was tasked to discuss the contents to be included in the IDC indication. During the discussion, there were two controversial issues, which are topics of this contribution.
2      Discussion
2.1     Direction of interference
In the email discussion, the direction of interference, i.e. only LTE affected or only ISM affected or both affected, was proposed to be provided to the network for the sake of better handling the IDC problem for the concerned UEs. The rationale behind this is that interference might be asymmetric, e.g., for LTE band 40.
However it is not clear how eNB can utilize such direction information. For example, for LTE+BT voice case, the HARQ reservation bitmap pattern reported by UE already reflects UE’s internal assessment on the interference situation. If the interference from BT to LTE side is negligible, then UE can select bitmap with more resources available to LTE. 
An extreme example is that UE may consider no IDC problem at all if the interference from BT to LTE is negligible. For example, for LTE TDD Configuration 2 and BT EV3, if there is bidirectional interference, interference analysis is shown in Figure B.2.1A-4 of TR 36.816 [1], which is copied below.
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Figure B.2.1A-4: TDD Configuration 2 and BT EV3 (Offset of BT relative to LTE frame: 2.375 ms)

With bidirectional interference, UE could report HARQ reservation bitmap and one example is shown in Figure B.2.2-2 [1].
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Figure B.2.2-2: TDD Configuration 2 and BT EV3 (Offset of BT relative to LTE frame: 2.375 ms, bitmap 1111110100)
However, if the interference is only from LTE to BT, then UE will not trigger IDC indication according to Figure B.2.1A-4 above where only LTE Rx is impacted. This example shows that IDC indication can take into account the direction of interference, therefore reporting interference direction is not necessary.
Proposal 1: it is not needed to report “direction of interference” in IDC indication.
2.2     DRX starting offset
In the email discussion, DRX starting offset was proposed to be contained in the IDC indication for the network to appropriately configure the DRX operation in the TDM solution, especially for the reception of the WiFi beacons. There were concerns on whether such information is useful if 102 ms DRX cycle length is not supported.
A simple analysis is done to investigate the impact of DRX starting offset on the collision of WiFi beacon. Assumptions of the analysis are:
· FDD

· DRX cycle: 128 ms

· Beacon interval: 102.4 ms, constant arrival without any medium busy modeling.
· Beacon duration: 1 ms, 2 ms.

A simple fact is that within 512 ms period, there are 4 DRX cycles and 5 Beacon intervals. This means that beacon position drifts within 512 ms period and it can collide with LTE ON time. Beacon collision ratio is defined as ratio of beacons which fall within LTE ON duration.
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Figure 1: Beacon collision ratio (onDurationTimer = 50 PDCCH subframes)  
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Figure 2: Beacon collision ratio (onDurationTimer = 64 PDCCH subframes)  
When onDurationTimer is set to 50 PDCCH subframes, Figure 1 shows that changing DRX start offset does not affect beacon collision ratio that much. There are some offsets resulting in smaller collision ratio, however such offsets might not have practical impact since these offsets are isolated and any change of beacon transmission time due to medium busy can result in one more collision. However when onDurationTimer is set to 64 PDCCH subframes, it is obvious from Figure 2 that some DRX start offsets result in smaller beacon collision ratios. Therefore, reporting DRX start offset is beneficial since it reduces the probability that UE needs to perform autonomous denial.
Proposal 2: it is helpful to report “DRX starting offset” in IDC indication.

3      Conclusion
In this contribution, we discuss two issues related to IDC indication and propose the following:
Proposal 1: it is not needed to report “direction of interference” in IDC indication.
Proposal 2: it is helpful to report “DRX starting offset” in IDC indication.
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