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Introduction
During the previous RAN4#82bis meeting, TP to TR 37.843 [1] was agreed in R4-1704345 [2], capturing the text on the combined RF RSE and EMC RE requirements, indicating that the summation of those two requirements shall apply only for the frequency ranges where each of those two requirements apply.
In this contribution we are looking into more details on the specification of the frequency ranges for the common RF RSE and EMC RE requirement. 
Discussion
During the previous RAN4#82bis meeting, TP to TR 37.843 [1] was agreed in R4-1704345 [2], capturing the following text on the combined RF RSE and EMC RE requirements, indicating that the summation of those two requirements shall apply only for the frequency ranges where each of those two requirements apply: 
	The combined requirement will then contain a RF RSE component and an EMC RE component as shown in Figure 8.5-1 and the total emission requirement will be a linear sum of these two requirements for the frequency ranges where each of those two requirements apply.



In the following subsection, we are looking into details of the EMC RE and RF RSE frequency ranges specification for the OTA AAS BS.
Frequency range for the EMC RE requirement
The EMC RE (radiated emissions) requirement for the AAS BS in TS 37.114 [2] relies on the definitions captured in the single RAT and MSR BS specifications. UTRA, E-UTRA and MSR specifications for the EMC requirements specify that in case of EMC RE requirement the received power shall be measured over the frequency range 30 MHz to 12.75 GHz, further considering the RAT-specific exclusions, as extracted in the bullets below: 
· TS 25.113 [3] for UTRA FDD and 3,84 Mcps UTRA TDD option: excluding 12.5MHz below the first carrier frequency to 12.5 MHz above the last carrier frequency used. 
· TS 25.113 [3] for UTRA 1,28 Mcps UTRA TDD option: excluding 4MHz below the first carrier frequency to 4 MHz above the last carrier frequency used.
NOTE: TS 25.113 does not specify the EMC RE exclusions for the UTRA TDD BS 7.68 Mcps option, which is considered to be an oversight. 
· TS 36.113 [4] for E-UTRA: excluding 2.5 x BWChannel MHz below the first carrier frequency to 2.5 x BWChannel MHz above the last carrier frequency used, where BWChannel is the channel bandwidth as defined in TS 36.104.
· TS 37.113 [5] for MSR: excluding 10 MHz below the lower RF bandwidth edge to 10 MHz above the upper RF bandwidth edge.
The above limits are depicted as a single RAT-specific exclusion band on Figure 1 below (to be further compared with similar analysis for RF RSE requirement on Figure 2). 
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Figure 1. Specification of the frequency range for the EMC RE requirement OTA
Observation 1: The frequency range for the EMC RE requirement is specified from 30 MHz to 12.75 GHz for AAS BS, with the consideration of RAT-specific exclusions varying for UTRA, E-UTRA and MSR BS. The total resulting frequency range for the EMC RE requirement depends on the supported RATs and channels bandwidths of the AAS BS.
Observation 2: There is no EMC RE exclusion specified for UTRA TDD BS 7.68 Mcps option (refer to the RF RSE section). 
Frequency range for the RF RSE requirement
In case of the RF RSE (radiated spurious emissions), the analysis of the spurious region was already discussed during previous meeting and it was captured in the TR 37.843 section 5.6.6.1 as the background information on the conducted TX spurious requirement: 
	According to TS 37.105, the transmitter spurious emission limits for the Hybrid AAS BS operating bands apply in the frequency range from 9 kHz to 12.75 GHz, with consideration of the following exceptions: 
· Unwanted emissions: the spurious requirements apply at frequencies within the above specified frequency range with the exception of the UTRA spectrum emission mask (SEM) and E-UTRA operating band unwanted emissions (OBUE) ranges as specified below: 
· UTRA TDD BS 1.28 Mcps option as specified in TS 25.105 [19]: from 4 MHz below the lowest frequency of each operating band to 4 MHz above the highest frequency of each operating band.
· UTRA TDD BS 3.84 Mcps option as specified in TS 25.105 [19]:.from more than 12.5 MHz under the lowest carrier frequency used or more than 12.5 MHz above the highest carrier frequency used.
· UTRA TDD BS 7.68 Mcps option as specified in TS 25.105 [19]: from more than 25 MHz under the lowest carrier frequency used or more than 25 MHz above the highest carrier frequency used.
· UTRA FDD BS as specified in TS 25.104 [20]: from 12.5MHz below the lowest carrier frequency used up to 12.5MHz above the highest carrier frequency used.
· E-UTRA BS as specified in TS 36.104 [8]: from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.
· MSR BS as specified in TS 37.104 [7]: from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.
· Upper frequency limit of the spurious range: in order to comply with the SM.329 recommendation [18], in case of spurious emissions requirement for certain operating bands, the upper limit of the spurious range shall be extended beyond 12.75GHz to the limit of 5th harmonic (but not higher than 26GHz). For more details on the upper limit setting in those cases, refer to SM.329 [18].
For AAS BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band.


  
What shall be additionally noted for the RF RSE OTA requirement is that the lower frequency limit was already agreed to be 30 MHz (i.e. not 9 kHz as in case of single RAT and MSR specifications), according to the ITU-R SM.329 recommendation.
The RF RSE frequency limits were on Figure 2 below, considering the upper limit of the spurious range to be band specific, as defined by the SM.329 recommendation. 
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Figure 2. Specification of the frequency range for the RF RSE requirement OTA
Comparing the frequency ranges for the EMC RE and RF RSE in sections 2.1 and 2.2, it can be observed that those ranges are not fully aligned: 
Observation 3: Lower frequency limit for both EMC RE and RF RSE requirements is the same and set to 30 MHz according to the SM.329 recommendation.
Observation 4: Upper frequency limit for EMC RE and RF RSE requirements is the same for most operating bands (i.e. 12.75 GHz), however in case of the RF RSE there is number of operating bands with the upper frequency limit (5th harmonics based) reaching beyond 12.75 GHz, as per SM.329.
Misalignment of the exclusion definitions among the RF RSE and EMC RE
When comparing the exclusions specified for the RF RSE and EMC RE as extracted in section 2.1 and 2.2, one would expect to see aligned ranges among those two requirements, while it was observed that the wording used across those two requirements is not aligned and can lead to confusions during the testing procedure of the merged RF RSE and EMC RE requirement OTA. 
To ease comparison, we have collected the referred exclusion texts in the table below, highlighting the differing terminologies: 
	
	RF RSE
	EMC RE

	UTRA FDD
	from 12.5MHz below the lowest carrier frequency used up to 12.5MHz above the highest carrier frequency used
	excluding 12.5MHz below the first carrier frequency to 12.5 MHz above the last carrier frequency used

	1,28 Mcps UTRA TDD
	from 4 MHz below the lowest frequency of each operating band to 4 MHz above the highest frequency of each operating band
	excluding 4MHz below the first carrier frequency to 4 MHz above the last carrier frequency used.

	3,84 Mcps UTRA TDD
	from more than 12.5 MHz under the lowest carrier frequency used or more than 12.5 MHz above the highest carrier frequency used
	excluding 12.5MHz below the first carrier frequency to 12.5 MHz above the last carrier frequency used

	7.68 Mcps UTRA TDD 
	from more than 25 MHz under the lowest carrier frequency used or more than 25 MHz above the highest carrier frequency used
	-

	E-UTRA
	from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band
	excluding 2.5 x BWChannel MHz below the first carrier frequency to 2.5 x BWChannel MHz above the last carrier frequency used, where BWChannel is the channel bandwidth as defined in TS 36.104.

	MSR
	from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band
	excluding 10 MHz below the lower RF bandwidth edge to 10 MHz above the upper RF bandwidth edge.



Based on the above comparison it is observed that: 
Observation 5: Terminology used for the EMC RE and RF RSE for the lowest/first and highest/last carrier in the operating band can be confusing during test setup for single EMC RE and RF RSE requirement OTA.
Observation 6: As captured in Observation 2, there is no EMC RE exclusion specified for UTRA TDD BS 7.68 Mcps option. It is considered an oversight and shall be clarified before proceeding further with the discussion on the OTA test setup for EMC RE and RF RSE requirement.
Observation 7: Specification of the exclusions for the E-UTRA is phrased using completely different terminology, resulting in various exclusions for the EMC RE and RF RSE requirements. Motivation for such misalignment shall be clarified with the aim to align those terminologies.
It shall be further noted, than in order to clarify the above identified issues, it could be required to trigger CR’s to single RAT and MSR specifications, which are out of scope of the eAAS WI. This is due to the fact that the AAS BS EMC specification fully relies on the TS 25.113, TS 36.113 and TS 37.113 EMC specifications. Therefore it is not possible to correct those aspects within the AAS EMC specification itself, unless it is re-written consuming major effort. This shall be further discussed in order to solve the above identified aspects with reasonable resources. 
Definition of the transmitter exclusion bands 
On top of the above discussion on the exclusions, it shall be also indicated that there are already “exclusion bands” defined for transmitter in the above referred EMC specifications, as extracted below: 
· TS 25.113 [3] for UTRA: 
	· For the purpose of EMC specifications there shall be a transmitter exclusion band. 
· For UTRA FDD: Lower carrier frequency used - 12,5 MHz. to upper carrier frequency used + 12,5 MHz
· For UTRA 3,84 Mcps TDD option: Lower carrier frequency used - 12,5 MHz. to upper carrier frequency used + 12,5 MHz.
· For UTRA 1,28 Mcps TDD option: Lower carrier frequency used - 4 MHz to upper carrier frequency used + 4 MHz.
For UTRA 7,68 Mcps TDD option: Lower carrier frequency used - 25 MHz. to upper carrier frequency used + 25 MHz.TS 36.113 [4] for E-UTRA: For the purpose of EMC specifications there shall be a transmitter exclusion band.



· TS 36.113 [4] for E-UTRA:
	· For the purpose of EMC specifications there shall be a transmitter exclusion band: Lower carrier frequency used - 2.5 x BWChannel MHz to upper carrier frequency used + 2.5 x BWChannel  MHz, where BWChannel is the channel bandwidth as defined in TS 36.104 [2].


 
· TS 37.113 [5] for MSR:
	· For testing of radiated immunity there shall be no transmitter exclusion band.




It shall be noted that the definition of the transmitter “exclusion bands” are not fully aligned with the specification of the exclusions for the EMC RE requirement, as discussed in section 2.1. Furthermore, their applicability to the Emission and Immunity requirements is not clear, e.g. the MSR EMC specification claims that they are applicable to the Radiated Immunity (RI) requirement only. This is confusing as the exclusions used for the EMC Emissions requirements defined for UTRA and E-UTRA are very similar to the already defined “exclusion bands”. The following observations shall be clarified before further discussion: 
Observation 8: Applicability of the transmitter “exclusion bands” to the EMC requirements shall be clarified, i.e. RI only, or RI and Emissions. 
Observation 9: Motivation for lack of TX exclusion bands in case of the MSR EMC specification shall be clarified. 
NOTE: there are also “exclusion bands” defined for the receiver requirements in the EMC specifications.  
Conclusion
The aim of this contribution, was to investigate the alignment among the frequency ranges and exclusion bands for the RF RSE and EMC RE requirements. Based on the comparison, the following was observed: 
Observation 1: The frequency range for the EMC RE requirement is specified from 30 MHz to 12.75 GHz for AAS BS, with the consideration of RAT-specific exclusions varying for UTRA, E-UTRA and MSR BS. The total resulting frequency range for the EMC RE requirement depends on the supported RATs and channels bandwidths of the AAS BS.
Observation 2: There is no EMC RE exclusion specified for UTRA TDD BS 7.68 Mcps option (refer to the RF RSE section). 
Observation 3: Lower frequency limit for both EMC RE and RF RSE requirements is the same and set to 30 MHz according to the SM.329 recommendation.
Observation 4: Upper frequency limit for EMC RE and RF RSE requirements is the same for most operating bands (i.e. 12.75 GHz), however in case of the RF RSE there is number of operating bands with the upper frequency limit (5th harmonics based) reaching beyond 12.75 GHz, as per SM.329.
Observation 5: Terminology used for the EMC RE and RF RSE for the lowest/first and highest/last carrier in the operating band can be confusing during test setup for single EMC RE and RF RSE requirement OTA.
Observation 6: As captured in Observation 2, there is no EMC RE exclusion specified for UTRA TDD BS 7.68 Mcps option. It is considered an oversight and shall be clarified before proceeding further with the discussion on the OTA test setup for EMC RE and RF RSE requirement.
Observation 7: Specification of the exclusions for the E-UTRA is phrased using completely different terminology, resulting in various exclusions for the EMC RE and RF RSE requirements. Motivation for such misalignment shall be clarified with the aim to align those terminologies.
Observation 8: Applicability of the transmitter “exclusion bands” to the EMC requirements shall be clarified, i.e. RI only, or RI and Emissions. 
Observation 9: Motivation for lack of TX exclusion bands in case of the MSR EMC specification shall be clarified. 
Proposal: It is proposed to capture those observations in the TR 37.843 and to further clarify the identified issues for the EMC RE and RF RSE requirement. 
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Frequency range for the EMC RE measurements: 30 MHz — 12.75 GHz, excluding in-band region with additional
RAT-specific exclusions




image2.png
band-specific upper spur
range

B46 5™ harmonic
SM.329: Upper limit for the fundamental frequency range of 5.2-13 GHz

B43 5™ harmonic

B42 5™ harmonic

B22 5% harmonic
Example in-band region

B41 5 harmonic |

— —  OoB /SEM regions below and above the in-band region T$37.105 limit

30M 12.756 17.95619G 266
13456 18G 29.66

[E— L T |
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