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1. Introduction

The introduction of the in-device coexistence interference problem is introduced in [1], which also overview the possible study directions. In order to facilitate the RAN2 study, it is also important to identify the usage scenarios need to be considered for study on in-device coexistence interference avoidance issues. Because different scenarios will lead to different assumption on LTE and ISM radio behaviors. Moreover, the limitation on some parameters (e.g. antenna isolation, traffic correlation between LTE and ISM radio) may also be different under different scenario. It will be very helpful if some practical usage scenarios can be identified as the reference to facilitate RAN2 study and discussion.
2. Usage Scenarios
2.1. LTE + BT ear phone
Bluetooth (BT) ear phone is a very popular application attached into cellular phone today. This is widely available not only in smart handheld device but also on normal feature phone, where the attach rate is also expected to grow even higher in the future. So this should be a very common usage scenario to be considered.

Under this scenario, the voice traffic transmitted by BT is actually to/from LTE where the traffic activity (e.g. voice on or off) among LTE and BT will be very similar because of the end-to-end latency requirement.  The device platform is mostly for handheld application under this scenario, so the high antenna isolation will be more difficult to be guaranteed. These variables may need to be considered for relative study.

Proposal 1: Consider “LTE+BT ear phone” as a valid usage scenario

2.2. LTE/WiFi portable router

The portable WiFi router becomes more and more popular application in last one year. This is an attractive application which can well utilize higher transmission rate by LTE to provide great user experience on local WiFi access. Although this application is not really popular yet, this is expected to be one very important product category to help LTE business in the future. RAN2 should consider this as one of the valid usage scenario.
Under this scenario, the in-device WiFi transceiver is operated as an access point (AP) and has full control on the WiFi frequency channel and the transmit power to be configured. In addition, the limitation on device platform size will be more relaxed where the number of other in-device transceiver will be fewer (e.g. no BT for LTE/WiFi portable router). These variables may need to be considered for relative study.
Proposal 2: Consider “LTE/WiFi portable router” as a valid usage scenario

2.3. LTE + WiFi traffic offload

The data traffic already overload the network today, it is highly desired UE can utilize the in-device WiFi transceiver to offload its traffic to local WiFi network. The attach rate by WiFi transceiver is not as high as BT, but the trend shows that it is growing. This should be an important scenario to operator and users, where RAN2 should also consider this as a valid usage scenario.
Under this scenario, the in-device WiFi transceiver is operated as a terminal (not AP) in infrastructure mode. It will have difficulty to change the frequency channel to be used and will need to keep listening the beacon signal transmitted from WiFi AP for maintaining connection. These variables may need to be considered for relative study.

Proposal 3: Consider “LTE+WiFi traffic offload” as a valid usage scenario

2.4. LTE + GPS receiver

More and more cellular phone equips with GPS receiver today, not only the smart handheld device but also by some feature phone. Because of the importance of location based service to operator, more GPS equipped handheld devices can be expected in the future. RAN2 should also consider this as a valid usage scenario.
Under this scenario, only LTE might possibly interfere the GPS signal reception where the reverse direction will not happen. There are different types of GPS receiver, but generally the most difficult situation is the first time for GPS to track satellite signal. This usually takes a long time for initial position acquisition. Such variable may need to be considered for relative study.
Proposal 4: Consider “LTE+GPS receiver” as a valid usage scenario

3. Conclusion

This paper generally overview several general usage scenarios that may result in in-device coexistence interference problem. In order to have clear picture to facilitate RAN2 discussion, it is suggested the following proposals to be adopted by RAN2. In order to capture these proposals, the TP in Appendix A is provided for possible adoption into the coexistence TR skeleton depicted in R2-103954.
Proposal 1: Consider “LTE+BT ear phone” as a valid usage scenario

Proposal 2: Consider “LTE/WiFi portable router” as a valid usage scenario

Proposal 3: Consider “LTE+WiFi traffic offload” as a valid usage scenario

Proposal 4: Consider “LTE+GPS receiver” as a valid usage scenario

Appendix A  TP Developed base on R2-103954
1
  Scope

2
  References

3
  Definitions, symbols and abbreviations

3.1
  Definitions

3.2
  Symbols

3.3
  Abbreviations

4
  Scenarios
4.1
  LTE+BT ear phone
Bluetooth (BT) ear phone is a very popular application attached into cellular phone today. This is widely available not only in smart handheld device but also on normal feature phone, where the attach rate is also expected to grow even higher in the future.
Under this scenario, the voice traffic transmitted by BT is actually to/from LTE where the traffic activity (e.g. voice on or off) among LTE and BT will be very similar because of the end-to-end latency requirement.  The device platform is mostly for handheld application under this scenario, so the high antenna isolation will be more difficult to be guaranteed.
4.2
  LTE/WiFi portable router
The portable WiFi router becomes more and more popular application in last one year. This is an attractive application which can well utilize higher transmission rate by LTE to provide great user experience on local WiFi access. Although this application is not really popular yet, this is expected to be one very important product category to help LTE business in the future.
Under this scenario, the in-device WiFi transceiver is operated as an access point (AP) and has full control on the WiFi frequency channel and the transmit power to be configured. In addition, the limitation on device platform size will be more relaxed where the number of other in-device transceiver will be fewer (e.g. no BT for LTE/WiFi portable router).
    4.3
  LTE+WiFi traffic offload
The data traffic already overload the network today, it is highly desired UE can utilize the in-device WiFi transceiver to offload its traffic to local WiFi network. The attach rate by WiFi transceiver is not as high as BT, but the trend shows that it is growing.
Under this scenario, the in-device WiFi transceiver is operated as a terminal (not AP) in infrastructure mode. It will have difficulty to change the frequency channel to be used and will need to keep listening the beacon signal transmitted from WiFi AP for maintaining connection.
    4.4
  LTE+GPS receiver
More and more cellular phone equips with GPS receiver today, not only the smart handheld device but also by some feature phone. Because of the importance of location based service to operator, more GPS equipped handheld devices can be expected in the future. RAN2 should also consider this as a valid usage scenario.

Under this scenario, only LTE might possibly interfere the GPS signal reception where the reverse direction will not happen. There are different types of GPS receiver, but generally the most difficult situation is the first time for GPS to track satellite signal. This usually takes a long time for initial position acquisition.
5
  Effectiveness of existing mechanisms for interference avoidance

6
  Envisioned enhancement for interference avoidance

7
  Conclusion
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