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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#82bis, a UE coexistence requirement with MSS was discussed [1] and a WF was agreed to further study it [2] in the following.
For UE in the band(s) 1492 – [1517/1518] MHz to add in the TR
To protect MSS, need further studies and to take a decision about the level to protect MSS at the next RAN4 meeting. Technical solution to be consistent to the MSS protection level should be also proposed at the next RAN4 meeting.
In this contribution, the UE coexistence requirement is studied and a wayforward to address the issue is presented.

2	Discussion
In ECC report [3], the compatibility of IMT BS (base station) and MES (mobile earth station) has been analysed. Although the BS considered in the analysis is for SDL, the analysis can be reused for TDD if band plan and all deployment parameters are the same as SDL [2]. However, this is up regulators who consider allocating TDD.
On the other hand, there has been no completed regulatory study regarding the compatibility between IMT MS (mobile station) and MES. Therefore, it is not possible to conclude the UE emission requirement towards MSS band in RAN4.
Observation 1: Compatibility between IMT MS and MES needs further study in regulatory bodies. RAN4 cannot conclude the coexistence requirement with satellite systems.

UE unwanted emissions are based on E-UTRA spectrum emission mask and spurious emission limit unless additional requirement is introduced. The general spurious emission limit is -30dBm/MHz in the spurious domain. The spurious domain is FOOB from the channel bandwidth edge, specified in Table 1.

Table 1: Boundary between E-UTRA out of band and spurious emission domain
	Channel bandwidth 
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	OOB boundary FOOB (MHz)
	2.8
	6
	10
	15
	20
	25



Assuming MES operates above 1520MHz, if you separate the E-UTRA channel FOOB MHz from 1520MHz, the emission to MES receiver band can be limited below -30dBm/MHz. 
For 0dBi antenna gain assumed for UE, then EIRP is limited below -30dBm/MHz above 1520MHz.
Observation 2: E-UTRA spurious emission characteristic can achieve -30dBm/MHz eirp to MSS band assuming 0dBi antenna gain and FOOB (MHZ) frequency separation specified in TS36.101.
This minimum frequency separation is illustrated in Figure 1 for each E-UTRA channel bandwidth. In addition, the minimum separation for NB-IoT carrier, 1.7MHz, is also shown in the figure. Although NB-IoT is not specified yet for TDD bands, there is an ongoing work item to support TDD in NB-IoT enhancement [5], in which we expect that UE emission characteristics are specified according to FDD requirement.



Figure 1: Frequency separation from 1520MHz to achieve -30dBm/MHz.
From the figure above, it is recommended not to place a large channel bandwidth near the band edge to protect MES receiver. There is no limitation for NB-IoT UE emission up to 1518MHz if the MES is above 1520MHz and UE emission limit is -30dBm/MHz. This is aligned with the proposed deployment scenario by administrations considering FDD [6]; the upper edge of L-band is assumed for IoT service. The same approach can be used for TDD.
If stricter emission requirement in terms of emissions and/or guard band is needed to protect adjacent services more than general spurious emissions, typical technical solutions are to assume band-pass filter attenuation, transmit power reduction, or frequency domain limitation, etc. Even though we have not agreed on the TDD band edge frequency, 1517 or 1518 MHz, the expected gap (like 3MHz) does not provide sufficient filter attenuation in the out of band emissions. Thus, power reduction by A-MPR or Pcmax, or otherwise the frequency domain limitation by RB restriction are the most likely mitigations to achieve the stricter requirement.
For now, no conclusion is available in regulatory bodies regarding the compatibility of IMT MS and MES, thus it is difficult what mitigation should be taken to protect MSS. Therefore, we propose the following.
Proposal 1: It is proposed not to introduce any specific UE emission requirement for MSS protection other than general spurious emissions apply.

3	Conclusion
We have discussed the MSS protection issue for L-band TDD UE. The following conclusions are made.
Observation 1: Compatibility between IMT MS and MES needs further study in regulatory bodies. RAN4 cannot conclude the coexistence requirement with satellite systems.
Observation 2: E-UTRA spurious emission characteristic can achieve -30dBm/MHz eirp to MSS band assuming 0dBi antenna gain and FOOB (MHZ) frequency separation specified in TS36.101.
Proposal 1: It is proposed not to introduce any specific UE emission requirement for MSS protection other than general spurious emissions apply.
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