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1.0  
Introduction 
In 3GPP TS36.101, both 5MHz and 10MHz channel bandwidths are supported for Band 13. In the case of 10MHz deployment, 3GPP has defined a NS_07 signalled requirement which provides a tighter out of band emission limit for the protection of Public Safety Narrow Band (PSNB) services. However the NS_07 requirements have only be specified for the 10MHz channel bandwidth case which leaves the deployment of 5MHz channels somewhat ambiguous with respect to protection limits needed for PSNB voice services. 

This document proposes that we should complete the B13 NS_07 requirements for deployment of 5MHz channels, so protection can also be provided for PSNB services, if deployed adjacent to B13 
2.0 Background 

The uplink for Band 13 is from 777 to 787MHz.  In the U.S., 700MHz Public Safety Narrow Band occupies 769 to 775MHz, so that the distance from the bottom of Band 13 to this Public Safety spectrum is only 2MHz. For Band 13, NS_07 signaling and A-MPR were defined to enable protection of Public Safety in 769 to 775 MHz at a level of -57dBm/6.25kHz for a 10MHz channel deployment. When NS_07 is signalling the 10MHz UL transmission configuration is restricted and the emission requirements are tightened to protect PSNB as shown below in figure 2-1 
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Figure 2-1:  B13 10Mz channel deployment and NS_07
For B13, in the case of 5MHz channel deployment there are no NS emission values defined and the only available protection values for PSNB would be -35dBm/6.25KHz (23dB lower) which would not support geographical co-location of  PSNB and B13 devices with an acceptable PSNB coverage reliability. The impact to PSNB would be a degraded SNR for the PSNB DL channel resulting in a significant loss of coverage/reliability for PSNB mission voice critical services 

3.0 Discussion
Some of the open issues resulting from supporting 5MHz channels as shown in figure 3-1 are discussed below;
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Figure 3-1:  B13 1channel deployment based on 5 and 10MHz channel bandwidth 

3.1 Can tighter emission  requirements be extended to cover 5MHz channel deployment

The protection limits to support an optional additional tighter emission for 5MHz channel should be specified and these requirements should be aligned with the existing emission limits of -57dBm/6.25KHz for 10MHz deployment. Currently the UE behavior is inconsistent if NS_07 is signaled when the channel bandwidth deployed is 5MHz adjacent to PSNB
3.2 Do we need to define separate emission table for the first 5MHz channel
Since the offset to PSNB is only 2MHz then these requirements will need to be defined to address both 3rd IMD issues relating to the 1RB case and the full allocation (ACLR) scenario. This deployment will need to support an over-provisioning PUCCH solution similar to current NS_07_10MHz table and would be defined in terms of permitted resource block allocation in terms of, maximum LCRB and permitted MPR for RB_start locations in Region A, B and C 
3.3 Do we need to define separate emission table for the  second  5MHz channel 
Since the offset to PSNB is 7MHz then the tighter emission requirements can be easily fulfilled since there is no 3rd IMD issues relating to the 1RB case and only the full allocation (ALCR) would need consideration. This requirement could be in the form of a simple restriction in the maximum number resources block transmitted at maximum power. The restriction could be noted in the specification (to ensure the UE emission limits at maximum RB are considered) and addressed in deployment by the network scheduler. In this case we do not define an additional NS_OX value for this offset case of 7MHz adjacent to PSNB.
3.4 Which 3GPP specification release should this change is introduced.
 The earlier release should be supported so B13  based on 5MHz channel allocation can be supported in different global regions where there are adjacent PSNB channels; however this needs to be balanced so the impact to existing legacy device and current B13 10MHz deployment is not impacted. In this case this can be introduced as an optional requirement in an earlier release and then mandatory in a later release so that 5MHz operators can deploy in B13 for the earliest possible release. In this case this could be provided by an optional rolling change by vendors in release 8 and then only mandatory in rel 9 onwards. 
3.5 Should NS_07_5MHz requirements be based on tighter LO and image requirements 
Since existing Release B13 devices currently have to meet a tighter LO and image requirements it make sense the requirements in 3GPP for the NS_07_5MHz table are specified taking this into account. Explicit requirements for tighter requirements of modulator performance in this case would then be aligned with existing proposal for release 11 only to minimize the change to test specifications in earlier releases 
3.6 Should NS_07_5MHz requirements be based on a revised RB_start for region A, B and C 
As there have been proposals to modify the RB_start location it would make sense the NS_07_5MHz table ONLY take this into account if there is consensus. Changes to NS_07_10MHz table would not be impacted  

4.0 Conclusion 
B13 supports both 5MHz and 10MHz channel bandwidth. To address PSNB co-existence NS_07 requirements have been defined in 3GPP to support the additional protections requirements considered necessary for protection of Public Safety services. However the NS_07 requirements have only be specified for 10MHz channel deployment which leaves the deployment of 5MHz channel somewhat in a status of flux with respect to protection of Public safety services. 

This document proposes that we should complete the NS_07 requirements for deployment of 5MHz channel so protection can also be provided for PS services for those regions which deploy 5MHz channel allocation in B13 AND where B13 is co-located with PSNB mission critical services 
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