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1
Introduction

Co-existence between LTE450 and adjacent services was discussed in RAN4#66. In [1] and [2] studies of the required coupling loss between LTE450 BS and SARC, SLMP, SLP and SLE to ensure co-existence were presented. In [3], compatibility between LTE 450 UE(s) and SARC was considered. [1]-[3] concluded that no additional requirements are required neither for the LTE BS nor for the LTE UE. However, it was not made clear how co-existence between LTE450 and services immediately adjacent to the band would be ensured.
Figure 1 shows the spectrum allocation around 450MHz in Brazil. Broadcast Auxiliary Service (SARC) is allocated between 450-451 MHz and 460-461 MHz. In addition, the duplex direction is not specified, allowing either UL or DL. 
458-459/468-469 MHz are reserved for Private Mobile Limited Service (SLMP) UL/DL while Private Limited Service (SLP) and Specialized Limited Service (SLE) occupies the sub-bands 459-460 MHz for UL and  469-470 MHz for DL. DTV is allocated above 470 MHz,
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Figure 1. Spectrum around 450 MHz in Brazil

2
Discussion

2.1. Co-existence with SARC

SARC is located at 0Hz frequency separation from the LTE450 band. At the same time, duplex direction is not specified in the spectrum allocated for SARC. This implies that all possible UL-DL interference may occur. In [2] some of the possible interference scenarios were considered. In particular, the required coupling loss between the “LTE and SARC connectors” was calculated. As an example, the “required connector to connector coupling loss” was estimated as 114dB for a 1dB LTE BS RX desense due to the SARC OOBE and as 103dB for a 1dB LTE BS RX desense for SDARS blocking protection. This coupling loss may translate into a large physical separation between the two systems depending on the respective antenna gain. The physical separation may also be required to ensure SARC performance due to unwanted emissions as well as blocking interferers from LTE450 BS. 
SARC operations may also impact the LTE UE(s) as pointed in [3]. However, due to the zero -frequency separation between the systems, this cannot be solved by modifying the standard UE RX requirements. The implications on real deployment need to be carefully considered since both the SARC OOBE and blocking may degrade the UE performance. Interference due to LTE450 OOBE and blocking may also impact SARC operation, This will depend on the blocking rejection and also on the allowed degradation from unwanted emissions. The implications on real deployment need to be addressed.
2.2. Co-existence with SLMP/SLP/SLE

The frequency separation between LTE450 UL and SLMP DL is 10 MHz while it is 11MHz between LTE450 UL and SLP, SLE DL. The LTE BS RX needs to rejects its own TX signal, which is closer than SLMP, SLP and SLE DL, allowing for large attenuation at these frequencies. However, the unwanted emissions from these limited systems will require physical separation between the two systems. The “required connector to connector coupling loss” was quoted as 118dB in [1]. At the same time, the LTE450 UE may be a cause of blocking depending on the RX performance of the Limited services. As proposed in [3], the conventional 3GPP UE emissions will apply to LTE450, which translates into a spurious emissions limit of -36dBm/100kHz towards the limited services. The deployment impact should be addressed. 
SLMP UL is at 2 MHz from LTE450 DL and SLP, SLE UL is separated by 1 MHz from LTE450 DL. Just as for co-existence between LTE450 and SARC, the UE standard RX specifications cannot be modified with realistic UE front-end rejection for suppression of these close-in interferers, which may degrade the LTE450 performance. The LTE450 BS may also create interference due to unwanted emissions into the limited services, which will have consequences on legacy deployment. This needs to be addressed. At the same time, large physical separation may be required to account for blocking.
2.3. Co-existence with DTV 
DTV may also be a cause of interference to the LTE DL due to the small frequency separation (2MHz) which needs to be studied further.
3 Conclusion
 The spectrum around LTE450 MHz is allocated to serveral other services. Moreover, the UL and DL from different systems are immediately adjacent or at a very small separation in frequency. The compatibility between these other services and LTE450 should be addressed in detail to make sure LTE450 can be operated without impairments.
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