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Introduction 
Work item for LTE IoT NTN covering requirements for NB-IoT and eMTC over NTN was formally completed in RAN#98. However, WF agreed in RAN4#106 [1] identifies some open aspects to be treated as maintenance. In this contribution we address ETSI requirements which was one of the maintenance aspects.


Discussion

In RAN4#106 ETSI requirements were discussed and especially the need to consider additional requirements for band n255 as specified in ETSI EN 301 681 [2] was left as an open item. If 301 681 requirements are to be captured in 3GPP, further discussion is also needed on to which extent they are considered. 
Firstly, looking at the scope of ETSI EN 301 681, it is applicable only for Geostationary mobile satellite system. Therefore, it could be necessary to include statement in RAN4 specification on the requirement applicability.
Observation 1: ETSI EN 301 681 is applicable only for Geostationary mobile satellite system.
Secondly, unwanted emission requirements in ETSI EN 301 681 cover frequencies from 30 MHz to 12 750 MHz, and some frequency ranges include additional requirements for measurement method including peak hold measurement and specific measurement averaging times, as seen in Table 3 which is copied from ETSI EN 301 681.
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Observation 2: ETSI EN 301 681 includes peak hold emission measurements as well as requirements for measurement averaging time for specific frequency ranges.
Thirdly, in addition to emission requirements ETSI EN 301 681 includes requirements for e.g. adjacent channel selectivity, receiver blocking and carrier off-state emissions. For ACS and blocking, the requirement is specified is degradation of receiver signal-to-noise ratio. This methodology differs from 3GPP.
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For carrier off-state emission, the measurement bandwidth differs from 3GPP and requirement is more stringent than 3GPP minimum requirement.
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Observation 3: ETSI EN 301 681 carrier off-state emission requirement is more stringent than 3GPP requirement.
Observation 4: ETSI EN 301 681 ACS and blocking requirements are set based on SNR degradation and differ from 3GPP requirements.
Finally we have considered the unwanted emission requirements more in detail. Comparison to 3GPP requirements is shown in Figures 1 – 4 below. 
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Figure 1: Comparison of ETSI EN 301 681 in-band emissions to Cat M1 UE 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison
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Figure 2: Comparison of ETSI EN 301 681 in-band emissions to NB-IoT 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison.
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Figure 3: Comparison of ETSI EN 301 681 OOB emissions to Cat M1 UE 3GPP general requirements. 
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Figure 4: Comparison of ETSI EN 301 681 OOB emissions to NB-IoT UE 3GPP general requirements. Table 4a from ETSI 301 681 used for comparison

From the Figures it can be seen that both in-band and out-of-band emission requirements in ETSI EN 301 681 are more stringent than 3GPP requirements for both cat M1 as well as for NB-IoT. Therefore, A-MPR and/or guard band is needed to be studied both for NB-IoT and Cat M1.
Observation 5: Both in-band and out-of-band emissions of ETSI EN 301 681 are more stringent than 3GPP general requirements. This applies for both NB-IoT and Cat M1 UEs.
Given the differences to ETSI requirements, it would be beneficial to discuss first which requirements would be necessary to capture in 3GPP. Given that the requirements are specific to Europe, and not needed elsewhere, it should be also discussed whether these requirements should be mandatory for all UEs supporting n255.
Proposal 1: Given the large discrepancies between ETSI EN 301 681 and 3GPP requirements, discuss which requirements would be captured in 3GPP, would they be mandatory for all UEs supporting band 255 and if there are alternative ways to proceed.

Conclusions

In this contribution the status of ETSI requirements for NTN UEs and handling of the requirements in 3GPP was discussed. Following observations and proposals were made.
Observation 1: ETSI EN 301 681 is applicable only for Geostationary mobile satellite system.
Observation 2: ETSI EN 301 681 includes peak hold emission measurements as well as requirements for measurement averaging time for specific frequency ranges.
Observation 3: ETSI EN 301 681 carrier off-state emission requirement is more stringent than 3GPP requirement.
Observation 4: ETSI EN 301 681 ACS and blocking requirements are set based on SNR degradation and differ from 3GPP requirements.
Observation 5: Both in-band and out-of-band emissions of ETSI EN 301 681 are more stringent than 3GPP general requirements. This applies for both NB-IoT and Cat M1 UEs.
Proposal 1: Given the large discrepancies between ETSI EN 301 681 and 3GPP requirements, discuss which requirements would be captured in 3GPP, would they be mandatory for all UEs supporting band 255 and if there are alternative ways to proceed.
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‘Table 3: Unwanted emissions outside the band 1626,5 MHz to 1 660,5 MHz for MES only capable of
‘transmitting within sub-band 1 frequency band as defined in tabl 1
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The receiver performance degradation, in terms of signal to noise ratio, shall not exceed 1 dB when the unwanted signal
s specifcd i tabl 6b i present.

‘Table 6b: Test parametors for in-band blocking characteristics

Trtorforing | Tnband Froquency | Froquency offset from Tovel (@Bm)
Signal Rango (MHz) wanied catr (i)

[ow 3 50810 1 569 50 (se0 note]

INOTE—The g B lewl s st bassd on o pfomarncs o7 5 G T IS s For
‘ease of aboratory testing,the interfering signal is specifld as a CW signal. Recelver
blocking performance speciication againt a broadband signal blocking nterfrer, such as
LTE is under stucy.





