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1. Introduction
The SI [1] is aimed to avoid the in-device coexistence interference due to multiple radio technologies (LTE & ISM/GPS) integrated in one device. In this contribution, we try to clarify the 3GPP research scope and emphasis of this SI.

2. Discussion
2.1. Scenarios of the in-device coexistence interference 
The in-device coexistence interference is incurred by the LTE and ISM/GPS working in adjacent or harmonics frequency. ISM bands deployment might be different in different country and area, however, the 2.4GHz (2.4GHz～2.483GHz) is common for ISM in America, Europe, and China. From the perspective of the LTE band, the interference scenarios are listed as below. [2]

(1). LTE band 40 (2.3GHz-2.4GHz)

LTE band 40 is deployed for LTE TDD. LTE UE can receive and transmit data on this band.

· ISM is transmitting and LTE is receiving: ISM causing interference to LTE.

· ISM (WLAN or Bluetooth) in activation mode is transmitting data and LTE in connected mode is receiving data in downlink.

· ISM (WLAN or Bluetooth) in activation mode is transmitting data and LTE in idle mode is receiving paging and broadcast.

· LTE is transmitting and ISM is receiving: LTE causing interference to ISM.

· LTE in connected mode is transmitting in uplink and ISM (WLAN or Bluetooth) in activation mode is receiving data.

· LTE in connected mode is transmitting in uplink and WLAN is listening to beacon (or Bluetooth is sniffing).

· LTE and ISM are receiving simultaneously: no interference

· LTE in connected mode and ISM in activation mode are receiving data simultaneously (transient period).

· LTE in idle mode is receiving paging and broadcast and WLAN is listening to beacon (or Bluetooth is sniffing).

· LTE and ISM are transmitting simultaneously: no interference

· LTE in connected mode and ISM in activation mode are transmitting data simultaneously (transient period).

(2). LTE band 7 (2500~2570MHz)

LTE band 7 is deployed for FDD UL. LTE UE can transmit data only on this band.

· LTE is transmitting and ISM is receiving: LTE causing interference to ISM.

· LTE in connected mode is transmitting and ISM (WLAN or Bluetooth) in activation mode is receiving data.

· LTE in connected mode is transmitting and WLAN is listening to beacon (or Bluetooth is sniffing).

· LTE and ISM are transmitting simultaneously: no interference

· LTE in connected mode and ISM in activation mode are transmitting data simultaneously (transient period).

(3). Band 13 (777-787 MHz, 746-756 MHz)/Band 14 (788-798 MHz, 758-768 MHz)

· LTE is transmitting and GPS (e.g. 1575.42MHz) is receiving: LTE causing interference to GPS.

· LTE in connected mode is transmitting and GPS is receiving data.

In Band 40, LTE TDD and ISM may cause interference to each other. In band 7, LTE FDD UL may cause interference to ISM in a unidirectional way. Also LTE may cause unidirectional interference to GPS.

The in-device coexistence interference is mainly caused by the transmitting radio to the receiving radio. The detailed interference could be blocking interference or spurious emission interference lied on the frequency used by LTE/ISM. Above listed detailed scenarios can be summarized as following.

Scenario 1: ISM causing interference to LTE.

Scenario 2: LTE causing interference to ISM.

Scenario 3: LTE causing interference to GPS.

2.2. Work scope and emphasis of this SI
Before discussing methods for interference avoidance, it is better to clarify below questions first.

(1). which radio technology should be updated in this SI?

Because the work scope of 3GPP is on the LTE part but not the ISM & GPS, we think the answer to question 1 is that LTE should be updated in this SI. If some method for interference avoidance has impact on the ISM & GPS, it must be considered very prudently.

(2). which interference scenario(s) should be studied with the highest priority?

Operators should guarantee QoS and user’s experience in LTE. It is the responsibility of LTE to avoid or resolve the received interference, e.g. especially the blocking interference, to guarantee the transmission performance of the LTE system. Hence scenario 1, i.e. ISM causing interference to LTE, should be studied by 3GPP working group.
Furthermore, since interference can be divided into blocking interference and spurious emission interference, then whether these two types of interference or only blocking interference will be solved in this SI should be discussed further with possible RAN4 involvement.
Scenario 2 and scenario 3, i.e., LTE causing interference to ISM/GPS could be resolved in 3GPP or other groups, such as IEEE. If solutions need to have no impact on the ISM/GPS, it might mean that the LTE should not use the resources (frequency and time) which may cause potential interference. In that case, resource efficiency for LTE will be compromised. On the other hand, the method for interference avoidance will be more complicated while more scenarios are considered.
Considering the resources efficiency and the complication of the interference avoidance method, it is suggested that RAN2 study the case of ISM causing interference to LTE with the highest priority in this SI. Other scenarios could be investigated by other groups, like IEEE. Of course, if there is a simple method to avoid the interference in other scenarios and no impact on the LTE performance, it can also be considered.

Proposal 1: Methods should be focused on the LTE radio part, with as less impact as possible on the ISM & GPS parts. 
Proposal 2: ISM causing interference to LTE should be studied with the highest priority in this SI.

3. Conclusion

In this contribution, we try to clarify the scope and the study emphasis in the SI “in-device coexistence interference avoidance”. It is suggested that RAN2 decide the work scope and emphasis in this SI before working on detailed methods.

Proposal 1: Methods should be focused on the LTE radio part, with as less impact as possible on the ISM & GPS parts. 

Proposal 2: ISM causing interference to LTE should be studied with the highest priority in this SI.
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