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1. Introduction
OTA BS RF requirements had been discussed until last RAN4#80 meeting. In the last meeting, WF on ACLR and EVM requirements was agreed in [1]. In the agreed WF [1], there are no agreements for other requirements e.g. OBUE, spurious emission, REFSENS, Blocking and so on.
In this contribution, we discuss how to specify general spurious emission requirement for OTA and show proposals.
2. Discussion
2.1. Objective of Rel-14 eAAS WI
Rel-14 eAAS WI was approved in RAN#71, and WID was revised in RAN#73 [2]. In the WID, the objective is described as below;
The enhanced rel-14 AAS BS specification will be based on migrating the existing R13 AAS BS conducted requirements to over the air requirements which provide the same level of performance and protection as the rel-13 AAS BS requirements do.
We understand that the main goal of Rel-14 eAAS WI is to specify equivalent OTA requirements with Rel-13 conducted requirements.

In this contribution, we mainly discuss general spurious emission requirement specified in subclause 6.6.6 in TS 37.105 [3].

2.2. Existing conducted spurious emission requirement for E-UTRA
In subclause 6.6.6.4 in TS 37.105 [3], minimum requirement for single RAT E-UTRA operation is specified as below;

== start of reference of subclause 6.6.6.4 in TS 37.105 ==

The single RAT E-UTRA spurious emission basic limits are the same as those specified in 3GPP TS 36.104 [8], subclauses 6.6.4. to -6.6.4.4.

The spurious emission requirements for an E-UTRA single RAT AAS BS are that for each TAB connector TX min cell group and for each applicable basic limit as specified in 3GPP TS 36.104 [8], the total emissions at the TAB connectors associated with the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:
Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)
The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span. 

Or

2)
The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

== start of reference of subclause 6.6.6.4 in TS 37.105 ==
As you can see, basic limit of spurious emission is same as TS 36.104. The differences between TS 37.105 and TS 36.104 [4] are whether per antenna connector or TAB connector TX min cell group, and scaling factor (+ 10log10(NTXU,countedpercell)).

In this contribution, we mainly discuss basic limit value for conducted and OTA.
Mandatory transmitter spurious emission requirements are specified subclause 6.6.4.1 in TS 36.104 as below;

==============================
Table 6.6.4.1.1.1-1: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	12.75 GHz - 26 GHz
	
	1 MHz
	Note 2, Note 4

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42 and 43.

NOTE 4:
Applies only for Band 46.


Table 6.6.4.1.2.1-1: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 2, Note 3

	12.75 GHz ( 26 GHz
	-30 dBm
	1 MHz
	Note 2, Note 4

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42 and 43.

NOTE 4:
Applies only for Band 46.


==============================
Spurious emission limits are different with Categories and frequency ranges, however a certain value per measurement bandwidth is defined. These limits come from ITU-R Recommendation SM.329 [5]. For example, for Category A, spurious domain emission limits are defined as below in [5].
==============================
TABLE 2

Spurious domain emission limits – Category A

(Recommended attenuation values used to calculate maximum permitted
spurious domain emission power levels intended for use
with radio equipment by all countries)

	Service category in accordance
with RR Article 1,
or equipment type(1), (2)
	Attenuation (dB) below the power (W) supplied
to the antenna transmission line

	All services except those services quoted below
	43 + 10 log P, or 70 dBc, whichever is less stringent

	Space services (mobile earth stations)(3), (4)
	43 + 10 log P, or 60 dBc, whichever is less stringent

	Space services (fixed earth stations)(3), (4)
	43 + 10 log P, or 60 dBc, whichever is less stringent

	Space services (space stations)(3), (5), (6)
	43 + 10 log P, or 60 dBc, whichever is less stringent

	Radiodetermination(7)
	43 + 10 log PEP, or 60 dB, whichever is less stringent

	Broadcast television(8)
	46 + 10 log P, or 60 dBc, whichever is less stringent, without exceeding the absolute mean power level of 1 mW for VHF stations or 12 mW for UHF stations. However greater attenuation may be necessary on a case‑by‑case basis

	Broadcast FM
	46 + 10 log P, or 70 dBc, whichever is less stringent; the absolute mean power level of 1 mW should not be exceeded

	Broadcasting at MF/HF
	50 dBc and the absolute mean power level of 50 mW should not be exceeded


==============================
You can find how to calculate -13 dBm in Annex 5 in [5].
2.3. How to convert conducted spurious limit to OTA spurious limit
In this subclause, we discuss how to convert existing conducted spurious limit to new OTA spurious limit.

As shown in previous subclause, existing emission limits come from ITU-R recommendations [5, 6]. To define OTA spurious limit, RAN4 needs to confirm that how to ITU-R conducted emission limits were derived. If ITU-R recommended conducted limits were calculated by OTA limits by any conversion method, RAN4 may able to reuse similar way.
Proposal 1: RAN4 should confirm that how to ITU-R recommended conducted spurious emission limits were derived.
Proposal 2: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar way can be reused or not for calculating OTA spurious emission limits.
2.4. Other unwanted emission requirement
One of the remaining open other unwanted emission requirements for E-UTRA is Operating band unwanted emissions (OBUE) specified in subclause 6.6.5 in TS 37.105. OBUE limits don’t come from ITU-R recommendation however RAN4 may able to reuse same conversion method not only spurious emission but also OBEU.
Proposal 3: If Proposal 1 and 2 are agreed and RAN4 concludes similar conversion method with ITU-R can be reused for OTA spurious emission limits, RAN4 should confirm whether same way can be reused for OBUE requirements too.
3. Conclusion

In this contribution, we discussed how to specify general spurious emission requirement for OTA. We obtained following proposals.
Proposal 1: RAN4 should confirm that how to ITU-R recommended conducted spurious emission limits were derived.

Proposal 2: If ITU-R recommended conducted spurious emission limits were calculated by OTA limits by any conversion method, RAN4 should confirm whether similar way can be reused or not for calculating OTA spurious emission limits.

Proposal 3: If Proposal 1 and 2 are agreed and RAN4 concludes similar conversion method with ITU-R can be reused for OTA spurious emission limits, RAN4 should confirm whether same way can be reused for OBUE requirements too.
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