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1. Overall Description:

RAN4 has identified a potential issue whereby in-device GNSS reception can be severely degraded if the device is simultaneously transmitting on two or more uplink component carriers in different bands.  The intermodulation products formed by simultaneous uplink transmission may land in GNSS receive bands depending upon a number of factors including the uplink bands, their uplink RB allocations, the transmission power, and the GNSS receive band.  RAN4 recognizes that in-device coexistence signaling has already been defined in RAN2 to address similar problems; however, RAN4 believes that enhancements to the existing signaling may be necessary to more fully address this problem.  One important difference in this GNSS problem compared to in-device interference problems previously optimized for WiFi and Bluetooth interference is that the ability to receive the GNSS signal and report location is a regulatory requirement in some countries and is therefore mandatory for the UE.
Therefore, RAN4 believes it may be beneficial to enhance the existing IDC signaling mechanism to ensure protection to GNSS reception in those cases where 2UL intermodulation interference may occur.  RAN4 has considered the following aspects 
1. Support of IDC mechanism shall be mandatory in networks where there is a regulatory requirement for GNSS reception.

2. The UE shall signal to the network when it is expected to experience disruption to GNSS reception due to intermodulation interference from UL CA.  For example, the UE may signal the IDC indication to the network when two uplink component carriers have been configured by the network and the UE is attempting to acquire the GNSS signal.  

3. The UE shall provide assistance data to the network to enable the network to adjust its scheduling to the UE in order to avoid uplink RB allocations which would generate an intermodulation product into the GNSS receive band.  Such assistance data may include whether the GNSS service is an emergency call, the GNSS receive band to be protected including any necessary guard band, and the integral coefficients for each component carrier describing the intermodulation order.
4. If the network is unresponsive or unable to adjust its scheduling to protect GNSS, the UE shall be allowed to autonomously cease transmission as needed to protect its ability to receive the GNSS signal.

Since it has been agreed in RAN4 that the 2UL inter-band uplink CA feature will be release independent back to Rel-11, any such enhancement to signaling should also be made available in Rel-11.

2. Actions:

To RAN WG2.

ACTION: 
RAN4 kindly requests RAN2 to take the above into consideration.  RAN4 respectfully requests RAN2 to define new signaling or enhance the existing IDC signaling to enable the network to adjust its uplink scheduling to the UE to provide protection to GNSS reception when the UE is transmitting on two or more CC’s simultaneously.
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