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1. Abstract
This document summaries the current emission proposal in 3GPP for 851-859MHz. Three key values have been proposed so far; -35dBm/6.25KHz, -50dBm/6.25KHz and -57dBm/6.25KHz.  The proposal is to set the value to -50dBm/25KHz taking into account the 25 KHz measurement bandwidth/channel raster for PSNB devices deployed in the 800MHz spectrum.  
2. Background

Band 26 has been positioned as a global harmonised band consisting of B5 plus a sub set of the PLMR band (814-824MHz // 859-859MHz). Band 26 will augment Band 5 (US + Global) with Band 18 used by KDDI, Band 19 used by NTTDOCOMO and the lower PLMR block which could be used by Korean Telecoms, Sprint and SouthernLinc. It should be noted that 3GPP B5, B18 and B19 requirements will be left unchanged. 

Since B26 is proposed as a global harmonised band it is essential that protection is offered to adjacent legacy 2G/3G systems and narrow band PSNB services and future LTE (B27) deployment.  In the case of legacy PSNB services, protection limits need to be specified for PSNB (TIA 25KHz) and PSNB (ETSI TETRA 25 KHz) systems  
3. Emission levels for 851-859MHz

The following emission levels have been discussed in 3GPP
a) -13dBm/100KHz or -13dBm/1% of emission BW as per FCC Rule 47 Part 22 for >1MHz offset
b) -35dBm/6.25KHz for 851-859MHz as per FCC for 700MHz as proposed by Qualcomm
c) -50dBm/6.25KHz for 851-859MHz as proposed by Ericsson
d) -53dBm/6.25KHz based on field results from LTE to PSNB TETRA as proposed by KT
e) -50dBm/12.5KHz for 851-859MHz as proposed as a way forward by Sprint, etc 
f) -57dBm/6.25KHz  (similar to B13) as proposed by Motorola solutions
g) -50dBm/1MHz based on the generic 3GPP requirements
The generic protection levels in g) above is offered to other LTE bands in the 3GPP specification is -50dBm/1MHz which when scaled to a measurement bandwidth of 6.25 KHz is -72dBm/6.25KHz. This generic protection level is also specified in 3GPP for PS Broad band services deployed in B14, hence we need to be mindful that adequate protection is also provided for the companion Public Safety mission critical voice services which are served by legacy PS  narrow band systems 
3.1 Impact of measurement bandwidth scaling 

The transmission bandwidth and emission measurement bandwidth should be aligned with receiver channel bandwidth, since this determines the noise impact on the interfered receiver system.  Since the measured noise power would scale with emission bandwidth, a smaller measurement bandwidth does not represent a tighter requirement as the noise power per Hz would be unchanged.
Figure 3.1-1 shows the scaled value for different measurement bandwidth with the values of; -35dBm/6.25KHz, -50dBm/6.25KHz, 57dBm/6.25KHz and -50dBm/1MHz
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Figure 3.1-1; Impact of scaled measurement bandwidth 
Since PSNB systems in the 800
MHz band are based on a 25 KHz channel bandwidth, we propose that a 25KHz measurement bandwidth should be considered for B27 PSNB co-existence.  In this case the proposed value of -57dBm/6.25KHz would scale to -51dBm/25KHz or, if rounded up, to -50dBm/25KHz
3.2 Current measurement emission limits
One way of setting the emission requirements into PSNB systems is to specify the same OOBE emission limits as CDMA system operating at channel 777 which is the highest frequency CDMA channel at 848.31MHz in B1 block next to PSNB at 851MHz
The rationale for this approach is that there are no reported cases of CDMA co-existence issues from the interference resolution procedure developed by the  FCC in the 800MHz rules §22.972 and § 0.674. http://www.publicsafety800mhzinterference.com/CTIAWeb/Index.aspx ... an interference resolution procedure allowing non-cellular licenses in the 800 MHz band to submit reports of interference to the local carriers and operators.
OOBE emission data from CDMA handset are publically available for channel 777 as part of FCC regulatory procedure.  These FCC declared emissions requirements are generally specified with a measurement bandwidth of 13 KHz which is 1% of CDMA occupied bandwidth (~1.28MHz).  Results from FCC tests reports in the period 2008 -2011 from 5 different CDMA handset vendor’s (A, B, C, D & E) is shown below for CDMA channel 777 (848.31MHz) which is the highest allowed CDMA frequency channel in B5/B26.
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Figure 3.2-1; FCC filed data for 800MHz CDMA devices
This data shows that devices meeting the FCC requirement at 849MHz of -13dBm/13KHz will provide an OOBE level of -53dBm/13KHz at 851MHz.  If we scale this measurement data for a different bandwidth we note this is closely aligned with -57dBm/6.25KHz or 53dBm/12.5KHz or -50dBm/25KHz 
Therefore, if one chooses to deploy wider channel (which generate more OOBE) in B5/B26 it would seem prudent that the same OOBE emission limits as legacy CDMA devices are defined in 3GPP to avoid interference and being possibly subjected to the FCC interference resolution procedure. In this case specifying an optional signalled tighter emission requirement with the same values as offered by legacy CDMA devices will provide operators with the assurance to fully meet their obligations if there is a risk of increase interference associated with wider channel bandwidths devices
3.3 Simulation results for protection levels
Previous analysis in RAN4 for UE to UE co-existence has always been based on a deterministic approach as it is simple to define the worst case assumptions. Results of this analysis is shown below for  the following emission level of -35dBm/6.25KHz, -50dBm/6.25KHz and -57dBm/6.25KHz in terms of separation distance for different LTE transmissions powers. 
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Figure 3.3-1; UE to UE co-existence deterministic analysis
These results show very significant separation distances are needed for the different emission limits depending on the transmit power based on worst case analysis particularly for the -35dBm/6.25KHz emission target. 
In order to analyse the probability of worst case in [1] we presented simulations results which looked at the joint probability distribution of the LTE UE Tx power and PSNB hand-portable Rx input power. In this analysis we calculated the overall probability in the PSNB cell and more importantly, the probability at the cell edge case where the SNR is degraded by 0-3dB over the minimum usable SNR for critical speech services due to co-located LTE devices.  This analysis is presented below for -35dBm/6.25KHz, -50dBm/6.25KHz and -57dBm/6.25KHz for a 2 and 3 meter separation distance 
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Figure 3.3-2; UE to UE co-existence joint probability  
This analysis show the probability of interference at cell edge is unacceptable for -35dBm/6.25KHz emission target, significantly high for the -50dBm/6.25KHz case and more reasonable but still too high for the -57dBm/6.25KHz case. 
4. Conclusion

This document summaries the current emission proposal in 3GPP for 851-859MHz. Three key values have been proposed so far; -35dBm/6.25KHz, -50dBm/6.25KHz and -57dBm/6.25KHz. 
35dBm/6.25KHz The proposed requirements of -35dBm/6.25KHz which is equivalent to -13dBm/1MHz does not provide any protection for PSNB based on the analysis as shown in this paper. In particular this is 22dB worse than current CDMA deployment. The main advantage of this proposal is the lack of emission control needed for wider LTE channels, akin to no protection to PSNB systems. Using this limit when deploying wider bandwidth channels could lead to significant co-existences with PSNB services and future LTE deployment. This could also lead to issues related to FCC §22.972 and § 0.674.    

-50dBm/6.25KHz has some merit, but its requirements are relaxed compared with legacy CDMA deployment and co-existence simulations showing a high level of  degraded performance for the edge of cell case 

-57dBm/6.25KHz (-50dBm/25KHz) The proposal is to set this  value  but rescaled to support a 25KHz measurement so the proposed requirement would be -50dBm/25KHz for PSNB protection. This value is proposed for the following reasons;  

a. Aligned with FCC compliance data for B5 CDMA devices emission at 851MHz. 
b. Based on simulations for joint probability distribution of PSNB and LTE 
c. Emission levels are aligned with B13 NS emission requirement for protection of PSNB
Going forward we suggest only the -50dBm/6.25KHz and -50dBm/25KHz should warrant further considerations. 
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