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1 Background
For Band 26, the associated additional spurious emissions requirements associated with the network signalling values NS_12, NS_13 and NS_14 are specified for protection of Public Safety (PS) UL operation from (uplink) E-UTRA emissions:
1. NS_12 is defined for E-UTRA carriers at a minimum offset of 0.7 MHz from PS UL for 1.4, 3 and 5 MHz channel bandwidths; 

2. NS_13 is applicable to E-UTRA carriers at minimum 3 MHz offset from PS UL for a 5 MHz channel bandwidth;

3. NS_14 is specified for E-UTRA carriers located at least at 8 MHz offset from PS UL for 10 and 15 MHz channel bandwidths; 

The protection limit indicated is -42 dBm/6.25kHz defined based on type approval data for a set of iDEN devices, which requires significant A-MPR for LTE/NR.
It is anticipated that the same NS values will be defined for Band n26. The NS_12-NS_14 are relevant for NR deployment at the lower edge of the n26 band. However, studies of coexistence between LTE and PS UL based on worst-case assumptions in [1] indicated that the risk of harmful PS UL interference is limited. Implementation of these NS values is associated with a significant effort in addition to the demanding NS_15 that must be implemented. The latter indicates additional spurious emission requirements for protection of the PS DL, a more likely interference scenario for PS deployments near the upper edge of the n26 band. In view of the limited risk of PS UL interference and the implementation complexity, we therefore propose to either remove the NS_12-NS_14 or increase the associated protection limit. This may also make n26 more attractive in regions where the NS_12-NS_15 will not be configured by the network.
2 Coexistence with public safety uplink
First we recall some of the simulation results presented in [1]. 

Simulations were performed assuming a 8 km PS system and different LTE cell radius of 1, 2 and 4 km. Two different PS channel bandwidths were considered, 6.25 kHz and 25 kHz. This scenario represents a worst case in which a “rural” PS cell is deployed amongst urban/sub-urban LTE cells. Table 1 and 2 show the worst results obtained: those for the smallest LTE cells considered.
Table 1 (Table 2.3-1 in [1]). PS Outage without the presence of LTE interference (assuming non intra system interference)

	
	PS 6.25kHz 
	PS 25kHz 

	Average outage (%)
	0.06
	0.67

	Cell edge outage (%)
	0.16
	1.32


Table 2 (Table 2.3-2 in [1]). PS outage in the presence of Band 26 LTE cells of 1 km radius

	
	PS 6.25kHz 
	PS 25kHz 

	dBm/6.25KHz
	- 35
	- 38
	- 42
	- 35
	- 38
	- 42

	Average outage (%)
	3.98
	2.18   
	0.88   
	7.25
	4.53 
	2.45  

	Cell edge outage (%)
	7.18
	4.37
	1.81
	13.33
	9.04
	5.09


These results may appear staggering but the following aspects need to be taken into consideration when looking at the results above:
· intra-system interference was not considered in the simulation set up, which lead to a higher impact due to OOBE from a Band 26 UE. For the same Band 26 OOBE, the increase on outage would be reduced if taking into consideration the internal PS interference;
· UE emissions equal to -35, -38 and -42 dBm/6.25kHz were assumed to occur in the victim system for UEs transmitting at maximum output power regardless of the PRB allocation, which represents the worst case. To account for power control, the unwanted emission is then reduced “dB for dB” for lower UE output power. In practice, the OOBE would at least be reduced by 1dB when decreasing the power by 1dB, at least at high power levels; 

· the simulated Band 26 OOBE followed minimum performance (-35, -38 or -42 dBm/6.25kHz). UE’s in the field would perform better than these requirements and the OOBE would also reduce for victim PS channels further away in frequency from the Band 26 UL;
· the PS network is dimensioned for 8km, for which 100m antennas at the BS are needed. The path loss model used for the simulation is that recommended in TR 36.942 is accurate only for antenna heights between 0-50m. The path loss was therefore underestimated (see details in [1]) most likely
Increasing the protection limit to -38 dBm/6.25 kHz could be acompromise to removal of the NS_12-NS-14, this would imply a smaller A-MPR.
Comparing an LTE and NR aggressor within the same bandwidth, it is observed that the spectrum utilization is slightly higher for NR. However, the LTE and NR ACLR requirements and the likelihood of spectral peaks or close-in emissions falling in an PS UL channel is only marginally increased. Therefore similar coexistence results can be expected with an NR aggressor.
3 Proposal
In view of the limited risk of interference between NR and PS UL and the complexity of implementation of four NS values for n26 (UE and gNB), we propose to either
· remove the NS_12 , NS_13 and NS_14

· or modify the limit for protection of PS UL to -38 dBm/6.25 kHz

for n26.

If the protection limit is modified for Band n26, the protection limit should be likewise modified for Band 26 (would lead to a modified MPR behaviour for LTE).
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