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Introduction
This contribution is a follow-on to [1] and [2] where the necessity of a guard band to mitigate interference between the NTN extended L band and terrestrial bands in adjacent spectrum was considered.  The issue of potential interference becomes more broadly relevant as the work item for the NTN extended L band was expanded in scope [3] beyond Region 1 to enable global applicability as well as aspirations to enable NR NTN in the band [4].
Discussion
The potential interference condition is due to the adjacency in frequency between the proposed extended L band and existing frequency allocations and deployments of terrestrial networks.  The lower edge of the extended L band is 1518 MHz while existing 3GPP terrestrial bands reach as high as 1517 MHz or in the case of Band n74, directly to 1518 MHz.  Hence, the definition of the new NTN band would enable a frequency arrangement with zero guard band between the terrestrial network and the NTN.  This is illustrated in the diagram below in Figure 1.








Figure 1.  The interference condition between existing TN bands and the newly proposed NTN band


Although the interference condition is downlink to downlink, the potential for harmful interference exists because the TN and NTN systems have widely differing deployment topologies without the possibility of traditional engineering site mitigation methods such as co-siting.  
This interference condition has already been studied in the ECC with recommendations captured in ECC Report 263 [2] and excerpted below
Based on the final results of its compatibility studies, it is concluded that: 
The minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm above 1520 MHz[footnoteRef:1]; [1: ] 

The base station unwanted emission limits e.i.r.p. for a broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz. This figure is 10 dB more stringent than ECC Decision (13)03 due to a different service in the adjacent band.
It is noted that the IMT block ends at 1517 MHz.

 when the MES operates above 1520 MHz

For the purpose of guard band discussion, the key assumption from the ECC study is the IMT block ending at 1517 MHz and the MES starting at 1520 MHz as seen in the text above.  Therefore, the ECC recommendations on blocking and emissions to facilitate coexistence are predicated on the availability of 3 MHz guard band between the two systems.  The TN bands have already been defined in 3GPP specifications for several years since LTE and the work item itself [3] notes that the introduction of this new NTN band through this WID has no impact on existing 3GPP terrestrial band specifications.  For this reason, this contribution only addresses possible adjustments to the extended L band itself, rather than to existing TN bands.
In [2] several options listed below were presented for discussion but none could be agreed.
1. The guard band is placed 1515 – 1518 MHz (proposal in [4]) and UE blocking requirements for MSS band are specified according to ECC Report 263,
2. The guard band is placed 1518 – 1521 MHz (proposal in [3]) and UE blocking requirements for MSS band are specified according to ECC Report 263,
3. The need for a guard band, its width, the IMT BS OOBE, and the UE blocking should be independently studied by 3GPP rather than following the outcome of ECC Report 263,
4. The guard band is not “hardcoded” into the 3GPP band definitions but rather left to the deployment of channels either in the IMT band and/or the MSS band to enable a 3 MHz guard band, UE blocking requirements for the MSS band are specified according to ECC Report 263
5. Define two extended L bands – one with 3 MHz guard band and one without.  UE blocking is specified according to ECC report 263 for the band with 3 MHz guard band.  In this way, the operator can choose which band to deploy depending on whether coexistence with IMT is required.
The recommendation from [2] was option 5, but it was not agreed.  Therefore, the remainder of this contribution focuses on option 4 whereby the full extended L band is defined in 3GPP according to the WID.  It would, however, be remiss to completely disregard the interference condition that may exist between adjacent TN and NTN networks at the 1518 MHz lower edge.  It is noted that the victim of interference is expected to be the extended L band NTN UE.  The direction of interference is expected to be from the TN basestation into the NTN UE when the two systems are operating in the same geographical area with small frequency separation at 1518 MHz.  In fact, this interference condition was previously identified by the proponent of the extended L band who writes
“Assuming that regulators will licence 1427-1518 MHz for MBB, there a significant potential interference risk to MESs – both existing and future terminals.” [6]
and proposes guard band
“Inmarsat will recommend aiming for at least 3 MHz guard band …” [6]
In lieu of an independent technical evaluation from 3GPP, it is proposed to reflect these concerns and the recommendation of guard band into the 3GPP specification.  This could be realized by addition of a note to the UE specification.
Proposal 1:  Add the following note to the 3GPP specification for Band 253.
Note:  UE’s assigned to channels and allocated frequency resources in the lower portion of Band 253 may experience harmful interference from terrestrial networks in adjacent or nearby frequencies when operating in the same geographical area.  A guard band of at least 3 MHz is recommended.
In addition to the informative note, the UE blocking should be investigated for possible enhancement.  The ECC report provides a recommendation for UE blocking that can be used as a guideline. 
Proposal 2:  Study improvement to UE blocking for Band 253 using recommendations from ECC Report 263 as a guideline.
Conclusion
The extended L band is in close proximity to a number of TN bands and may therefore experience interference when deployed in the same geographical area.  A number of options have been previously proposed to address this potential interference condition, but none could be agreed.  In this contribution, the focus is to provide a solution which allows for a single band covering the entire extended L frequency range.  However, the potential for interference and the recommendation of a guard band is acknowledged by the specification.  The 3GPP band definition will not include any guard band, but instead the risk and responsibility of deployment will fall upon the NTN operator.  UE blocking should still be considered even when the guard band is available.
Proposal 1:  Add the following note to the 3GPP specification for Band 253.
Note:  UE’s assigned to channels and allocated frequency resources in the lower portion of Band 253 may experience harmful interference from terrestrial networks in adjacent or nearby frequencies when operating in the same geographical area.  A guard band of at least 3 MHz is recommended.
Proposal 2:  Study improvement to UE blocking for Band 253 using recommendations from ECC Report 263 as a guideline.
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