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1. Introduction

EUTRA may be deployed in various bands including the lower 700MHz. GPS and Galileo both use L1 band is at 1.575GHz. There are cases where a UE transmitter in the vicinity of a GPS receiver may prevent the GPS receiver from making location updates. This is a concern as it may prevent LTE from being compliant with emergency call requirements.
2. Discussion
In particular, the upper 700MHz C-block and D-block uplink (UL) frequency allocations are 776MHz-787MHz and 788MHz-793MHz, respectively. Transmission in either of these blocks can generate interference in the GPS L1 band by way of emission of 2nd order harmonic products. This can create coexistence problems if a C-block or D-block devices transmits at close to maximum power while a nearby GPS receiver is attempting signal acquisition. The problem can be further aggravated if the same device attempts simultaneous GPS reception and UL transmission in Block C or D. 

Depending on the location of the GPS receiver it may take require uninterrupted sampling for several tenths of millisecond in order to gather enough samples to update the location. Depending on the EUTRA service, this may not occur, for example with VoIP. While transmission on a set of resource blocks generates harmonics that interfere with GPS, it is in general still possible to use some of the resource blocks without interfering with GPS reception. Such sets of RB can be derived by the UE or the eNB.
In general an emergency call should be placed as soon as possible, even if the location is not available yet, in which case the location shall be obtained while the call is proceeding. However as seen above, in some specific scenarios UE may not be able to acquire GPS location. While emergency call is a critical scenario, the problem also applies more generally to any concurrent use of the EUTRA uplink and GPS. More generally it seems desirable to enable within EUTRA coexistence of EUTRA device with other radio technologies, such as DVB-H, WLAN, Bluetooth, UWB. Even though the radios use different bands, interferences to co-located device may still affect communication due to out of band emission. 
Below we evaluate some options to allow UE to stop interfering with GPS reception. 
2.1. Implementation solution
A possibility is for UE implementation to stop all uplink transmissions while GPS signal is received. Alternatively UE could cancel any transmission that is known to create interference to GPS. This has major drawbacks including wasted uplink bandwidth, risk that network will disconnect the non-responsive UE, testing complexity.
2.2. MAC solution

Another possibility is to introduce signalling allowing UE to indicate to network when to avoid scheduling on uplink altogether, or more specifically to avoid the sets of RBs that create interference to GPS. Since MAC is generally responsible to enable scheduling, a MAC Control Element could be used to perform the above. MAC control element “GPS RX” has one bit of information indicating: GPS RX ON or GPS RX OFF. This approach allows quick toggling between scheduling appropriate for GPS RX and unconstrained scheduling. 

2.3. RRC solution

As it may not be desirable for scheduler to accommodate for such frequent change of scheduling pattern for various UEs, it may be preferred to rely on L3 signalling to signal that UE has a collocated GPS receiver, hence should never be asked to use a set of RBs generating interference to GPS. Depending on the fraction of UEs with a collocated GPS receiver, a subset of the uplink RBs may become effectively un-useable, which has severe cost impacts.
2.4. Handle as measurement gap
While the solutions above can address the case of GPS quite specifically, it may be desirable to handle coexistence or EUTRA with other radios in a more general fashion. Here the UE may request for a measurement gap when need is found. Unlike periodic measurement gaps, this gap is a one shot, variable length gap. The UE indicates when the gap is not needed anymore. This could be achieved with a MAC control element.
3. Conclusion

We respectfully ask RAN2 to discuss the concern expressed herein and select an appropriate solution if this is found to be a serious problem.
