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1
Introduction
A way forward to continue studying co-existence between the MSS spectrum and Band 34 was agreed in [1] as follows,

· Study A-MPR and UL RB restrictions necessary for co-existence between E-UTRA carriers within the MSS spectrum and Band 34
· PUCCH over-provisioning should also be studied
· Include simulations for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth
· Assuming 0, 5 and 10MHz separation between the E-UTRA carrier edge and the protected range
· For -50dBm/MHz; -40dBm/MHz; -30dBm/MHz and -15.5dBm/5MHz protection
· Note that the above protection limits are just assumptions to identify the impact of them on A-MPR. 
In this contribution we further discuss the co-existence issue.
2
Discussion 
2.1     AMPR vs UL RB restriction
It has been agreed in [1] to study AMPR as well as UL RB restrictions for the co-existence between the MSS spectrum and Band 34 while it was suggested in [2] and [3] to avoid the use of UL RB restrictions for the new band. 
In general, RAN4 has introduced power back-off to allow for new bands to protect other systems/bands. The AMPR is connected to an NS signaling that the operator may or may not switch on depending on the need. AMPR is derived for maximum output power. UEs transmitting close to the BS may then not need to apply any back-off.
For legacy bands on which protection towards an adjacent band has been introduced in the specifications at a late stage, Band 7 and 38 as an example, UL RB restrictions have been introduced for the aggressor systems since NS cannot be added due to legacy devices. These restrictions are included in the eNB scheduler and will always apply, independently of the UE transmitted power.  
Power-back off associated to a NS should be introduced for the MSS spectrum and avoid UL RB restrictions.

2.2    Band 34 protection limit 

AMPR/UL RB restrictions for Band 34 protection as -50dBm/MHz; -40dBm/MHz; -30dBm/MHz and -15.5dBm/5MHz are for further consideration according to [1]. 
For protection of certain bands, -15.5dBm/5MHz has been specified. However, this has been done due to the fact that more stringent requirements in terms of  hardware (as filter attenuation) cannot be added to legacy equipment and power back-off cannot be included either. UL RB restrictions was adapted as the last solution to allow for certain protection to the victim system. This protection limit in TS36.101 includes a note stating “For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.” 

ITU-R specifies -30dBm/MHz as a general spurious emission limit for frequencies above 1GHz. This protection limit is not derived to ensure UE-UE co-existence. In [4] simulations show performance degradation for the victim system for such an emission level for a scenario on which aggressor and victim are nearby and under bad radio conditions. As the MSS band is new and there is a possibility to introduce AMPR, we believe that we should consider what the impact from a victim’s perspective is. 

The protection level of -15.5dBm/5MHz should be avoided and emissions of at least -30dBm/MHz, as per ITU-R, should be considered. Noting that -30dBm/MHz has not been derived to ensure UE-UE co-existence.
2.3     AMPR simulations

AMPR simulations have been performed for 5, 10, 15 and 20MHz E-UTRA carriers located at 5 and 10MHz from the protected system. We consider -50dBm/MHz and -40dBm/MHz as the protection levels to reach. Figure 2.3-1 shows the simulated scenario. Note that the protection level is not fixed at any specific frequency but is specified at an offset from the E-UTRA carrier edge. As an example, for the 5MHz offset case and a protection limit of -50dBm/MHz,  if the E-UTRA carrier is allocated up to 2010MHz and AMPR applied, the -50dBm/MHz will be fulfilled at 2015MHz. Similarly, this emission level will be reached at 2010MHz for an E-UTRA highest carrier edge at 2005MHz.
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Figure 2.3-1: Simulation scenario for protection from carriers allocated within the MSS spectrum. 
Figure 2.3-3 contains AMPR for 5, 10, 15 and 20MHz E-UTRA carriers allocated at 5 and 10MHz from the protected system. -40dBm/MHz has been fixed as the protection limit. RBstart=0  indicates the closest RB to the protected range. In general, we can observe that a frequency offset in the order of the E-UTRA channel bandwidth would be preferred from an AMPR perspective. For example, AMPR is up to 5dB for small allocations for a 5MHz E-UTRA channel at 5MHz from the protected system, AMPR is not even needed for a 10MHz separation. As another example, the required AMPR for a 10MHz E-UTRA carrier is up to 10dB at 5MHz for small allocations close to the interfering system, while this drops to 4dB at 10MHz offset. The latter happens for large allocations.  The simulated AMPR is very similar for the 15 and 20MHz for the same offset to the protected system. For both 15 and 20MHz, the allowed power back off goes up to 10dB for small allocations close to the protected range. PUCCH overprovisioning is needed for all channel bandwidths and also for both 5 and 10MHz frequency offset
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Figure 2.3-2: AMPR for 5, 10, 15, 20 MHz E-UTRA carriers to fulfill -40dBm/MHz at 5 and 10MHz offset from the carrier edge. 

Figure 2.3-3 illustrates AMPR for a 15MHz E-UTRA carrier at 10MHz offset from the protected system. The assumed protection level is -50dBm/MHz. RBstart=0  indicates the closest RB to the protected range. The AMPR is in the order of 15dB for small allocations. Note that the PA behaviour at such high AMPR levels is difficult to predict. At the same time, such AMPR levels would imply a high penalty on the aggressor system in terms of performance. We also observe some anomalies in the presented results for small and mid RB allocations for RBstart around the middle. These effects should be discarded. Simulations have also been performed for the other channel BW indicating similar levels of AMPR for 10MHz and 20MHz E-UTRA carriers. In addition the required PUCCH overprovisioning is also large.

Figure 2.3-3: AMPR for 15MHz E-UTRA carriers to fulfill -50dBm/MHz at 10MHz offset from the carrier edge. 

3
Conclusion
In this contribution we show the impact of different protection levels towards the victim system in Band 34 in terms of the aggressor and more specifically UE power back-off. AMPR simulations for 5, 10, 15 and 20MHz E-UTRA carriers allocated at 5 and 10MHz frequency offset from the protected system have been performance. Results show high AMPR for a -50dBm/MHz victim protection (in the order of 15dB for large channel bandwidth) while it becomes more reasonable for -40dBm/MHz. PUCCH overprovisioning is needed in all scenarios, while this is especially large for a -50dBm/MHz protection limit. 
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