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[bookmark: _Hlk509516012]Dear Meta,

ETSI TC MSG TFES thanks for the opportunity to comment on the work for the Revision of ERC Rec 74‑01. In the LS from ECC SE21 to ETSI TC ERM, it is noted that SE21 is considering adaptive antenna systems (AAS) with regards to radiated emission levels. MSG TFES is presently developing a harmonized standard for AAS BS and plan to include 5G NR harmonised standards for BS and UE in the next release of standards. These standards will contain conducted as well as radiated emission limits for unwanted emissions, where only radiated emission limits will be defined for new operating bands in the mm-Wave range.

MSG TFES also notes the concern of ECC expressed in [1] concerning the emission limits for 5G systems (IMT-2020/NR) considered in ITU-R WP5D in [2]. While these limits are the present assumption for 5G NR in 3GPP, MSG TFES would like to note that work on 5G NR harmonised standards have not yet started and that unwanted emission limits are still under discussion for mm-Wave bands in 3GPP RAN WG4.

In relation to unwanted emission limits for mobile service in mm-Wave bands, MSG TFES would like to note the following points, where we also welcome any feedback:

1) Total Radiated Power (TRP) has been proposed by the mobile industry as the appropriate metric for spurious emissions [2] when no antenna connector is available, as supported by other Liaison Statements on the topic [3] and numerous contributions. MSG TFES also supports TRP as a metric for radiated spurious emissions, since it properly reflects the total amount of interference injected into a system regardless of implementation and is an equivalence of previous conducted power limits.
2) The boundary between the out-of-band and spurious domains is fundamentally determined by the “250% rule” as outlined in ERC REC 74-01 and Rec. ITU-R SM.329. MSG TFES notes that for very large necessary bandwidths, the boundary is further defined by ITU-R SM.1539, as described in ERC REC 74-01 Annex 2.
3) Existing UTRA and LTE transmitters, as well as NR transmitters, may employ multicarrier transmission (“carrier aggregation”). It is noted that for multicarrier transmitters in the mobile service, ERC REC 74-01 (Annex 2) states that the transmitter bandwidth is used instead of the necessary bandwidth for determining the boundary between the out-of-band and spurious domains.
4) [bookmark: _GoBack]While the reference bandwidth to use for spurious emissions is 1 MHz for frequencies above 1 GHz, ERC REC 74-01 Annex 2 allows for a reduced measurement bandwidth of 30 kHz up to 10 times the Necessary Bandwidth “due to the wideband noise generated by such systems”. This provision is not directly used in the 3GPP standards for UTRA and LTE base stations, but instead the reduced measurement bandwidth is implemented as a different limit across the BS transmitter operating band out to frequencies separated ΔfOOB from the band edges, thereby defining Operating Band Unwanted Emissions (OBUE). This interpretation of ERC REC 74-01 for base stations was made in agreement between ETSI and ECC as documented in ECC Report 249 [4] (Annex 2) and in 3GPP TR 25.942 [5]. One important prerequisite for the OBUE limits is that there is no impact on in-band sharing between different IMT technologies [4].

An example of such limits is shown in Figure 1.


[image: ]
Figure 1: Example Operating Band Unwanted Emission limits for an LTE carrier within an operating band.

5) 3GPP conducted a study of NR co-existence in mm-Wave bands, where the conclusion lead to a protection criterion and resulting ACLR (Adjacent Channel Leakage Ratio) of 16-17 dB for the UE and 26-28 dB for the BS. Compared to LTE, this is up to 14 dB lower for the UE and up to 19 dB lower for the BS, demonstrating that NR can operate with higher interference levels than LTE for in-band sharing. 
6) It is being considered within 3GPP to apply OBUE limits for NR BS transmitters in mm-Wave frequency bands as well, in a way similar to UTRA and LTE.  While the principle for doing so can be the same, the freqeuncy parameters in mm-Wave ranges and the NR BS implementation are quite different compared to UTRA and LTE in lower frequency bands. This implies that the channel bandwidths, the boundary to the spurious domain, the size of the operating band and the resulting freqeuncy offset ΔfOOB may all be larger.
7) Regardless of the generic spurious emission limits set by 3GPP specifications or harmonised standards or as defined in ERC REC 74-01, there may be additional limits determined in EC or ECC spectrum decisions or other regulatory provisions that equipment should comply with and would will be reflected in the standards.

MSG TFES is looking forward to further cooperation and possibilities to provide feedback on the revision of ERC/REC 74-01.


[bookmark: _Hlk509516523]Best regards,

Dominique Everaere
Chairman ETSI TC MSG TFES


[bookmark: _Hlk509516027]Date of next meetings of the originator:
ETSI TC MSG #54	4 April 2018	Online
ETSI TC MSG TFES #60	10 – 13 September 2018	TBD
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