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1 Introduction

Proposal: Include the analysis of the coexistence problem below in the TR (36.816) for the study on LTE ISM coexistence. 
Note: The text proposal is w.r.t. the version of the TR in [4].
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3 Text Proposal

<begin>

4.2
Usage scenarios
In order to facilitate the study, it is also important to identify the usage scenarios that need to be considered. This is because different usage scenarios will lead to different assumption on behaviours of LTE and other technologies radio, which in turn impact on the potential solutions.
1) LTE + BT earphone
In the scenario of LTE voice over IP, the voice traffic transmitted by BT is actually from/to LTE, where the traffic activities between LTE and BT will be very similar because of the end-to-end latency requirement. Another scenario is that multimedia (e.g. HD video) is downloaded by LTE and audio is routed to a BT headset, where the traffic activities between LTE and BT are correlated as well.
For the multimedia (HD video) scenario, in case a time domain solution is needed, the requirements for the gap patterns for typical streaming applications can be obtained based on the requirements on the BT and LTE sides. The BT audio stream typically uses the advanced audio data profile (A2DP) for Bluetooth and the latency for typical implementations range from 30-60 ms. Hence, the ON period of LTE should not exceed this range.  The latency requirement is less stringent on the LTE side, ranging from 150 to 300 ms depending on the QCI. Hence, the maximum gap period for LTE can be as much as 150 ms.  However, it is desirable to minimize the LTE gap and the smallest gap is determined by the time needed for A2DP to clear its buffer, which in turn depends on BT link condition.  Hence, the gap should be made flexible and can range from 15 ms to 60 ms for typical implementations. Further, there are no benefits in this case to align the gap pattern offset between LTE and BT timelines. In summary, if a time domain solution is needed, it should meet the following guidelines:
· The LTE ON duration is to be around [30-60] msec

· The LTE OFF duration is to be around [15-60] msec

· The need for aligning the pattern offset between LTE and BT timelines is unimportant
The coexistence interference case 1-3 of section 4.1 may happen in this usage scenario.
2) LTE + WiFi portable router
In this scenario, LTE is considered as a backhaul link to access the Internet, and the connectivity is shared by other local users using WiFi. In this scenario, the WiFi transceiver is operated as an AP and has full control on frequency channel and transmitting power. Given the ability of the WiFi transceiver to select the frequency channel, it may be possible to avoid interference to/from WiFi by moving the WiFi signal away from the LTE band. If this is not sufficient, time domain solutions are applicable. The gap pattern guidelines depend on the QCI, and can be similar to the LTE-BT streaming case (note that more stringent timelines may be needed if applications such as gaming with 50ms latency are considered).
· The LTE ON duration is to be around [30-60] msec.
· The LTE OFF duration is to be around [15-60] msec
· The need for aligning the pattern offset between LTE and WiFi timelines is not critical because the WiFi AP can control the beacon timing to some extent, but alignment may provide some help to clients of the WiFi AP.
The coexistence interference case 1-3 of section 4.1 may happen in this usage scenario.
3) LTE + WiFi offload
In this scenario, an LTE UE can also connect to WiFi to offload traffic from LTE. In this scenario, the WiFi transceiver of the UE operates as a terminal (not AP) in infrastructure mode. It is difficult for the WiFi radio to change the configured frequency channel. In addition, the WiFi radio has to keep listening to the beacon signal transmitted from WiFi AP for maintaining connection. This usage scenario is getting studied in 3GPP [5].
For this scenario, in case a time domain solution is needed, the requirements for the gap pattern again depend on the requirements of the respective QCI, and are similar to the previous scenario. One difference is about the WiFi beacon reception by the UE in WiFi client mode, and proper reception of the beacon requires alignment of the gap pattern between LTE and WiFi :
· The LTE ON duration is to be around [30-60] msec

· The LTE OFF duration is to be around [15-60] msec

· Aligning the pattern offset between LTE and WiFi timelines is important 
The coexistence interference case 1-3 of section 4.1 may happen in this usage scenario.
4) LTE + GNSS Receiver
This usage scenario considers that the LTE UE is also equipped with the GNSS (e.g. GPS) receiver to support location services. 
The coexistence interference case 4 of section 4.1 may happen in this usage scenario.
<end>[image: image1.png]


[image: image2.png]


[image: image3.png]



