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1 Introduction
During the drafting AAS European harmonised standard (which is based on the test specifications 37.145-1 and 37145-2) some inconsistencies between the core specifications and the test specifications have been noted, specifically in the UEM additional requirements. Many of these additional requirements are based on EU regulation so its important they are implemented in the harmonised standards.
As the harmonised standards are based on the 3GPP requirements it is important that the 3GPP documents are correct.
This paper discusses some of the ambiguities and proposes how to resolve them.
2 Discussion
In TS 37.105 the OTA UEM addition requirements are specified as follows:
[bookmark: _Toc21096090][bookmark: _Toc29763289][bookmark: _Toc45869574][bookmark: _Toc52554827][bookmark: _Toc52555297]9.7.5.4.6	Additional requirements
The E-UTRA operating band unwanted emission minimum requirement for additional requirements are the same as the minimum requirement s specified in 3GPP TS 36.104 [8], subclause 6.6.3.3. Additional requirements specified in TS 36.104 [8], subclause 6.6.3.3 for Band 49 are not applicable for AAS BS.
This is similar to the equivalent conducted emissions requirement in the same specification
[bookmark: _Toc21095892][bookmark: _Toc29763091][bookmark: _Toc45869376][bookmark: _Toc52554624][bookmark: _Toc52555094]6.6.5.4.7	Additional requirements
The E-UTRA operating band unwanted emission basic limits for additional requirements are the same as the basic limit is specified in 3GPP TS 36.104 [8], subclause 6.6.3.3.
[bookmark: _GoBack]Additional requirements specified in TS 36.104 [8], subclause 6.6.3.3 for Band 49 are not applicable for AAS BS.
However when we look at the test specifications 37.145-1 and 37.145-2 the core requirements (transposed from 37.105 are not listed in the test requirements
	table No
	36.141
	37.145-1
	37.145-2

	1
	Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Additional operating band unwanted emission limits for E-UTRA bands < 1 GHz
	Additional operating band unwanted emission limits for E-UTRA bands < 1 GHz

	2
	Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Additional operating band unwanted emission limits for E-UTRA bands > 1GHz
	Additional operating band unwanted emission limits for E-UTRA bands > 1GHz

	3
	Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14, 17, 29, 71 and 85)
	Additional operating band unwanted emission limits
for E-UTRA (bands 12, 13, 14, 17, 29, 71)
	Additional operating band unwanted emission limits
for E-UTRA (bands 12, 13, 14, 17, 29, 85)

	4
	Declared emissions levels for protection of DTT
	Declared emissions basic limit for protection of DTT
	Declared emissions levels for protection of DTT

	5
	Emissions limits for protection of adjacent band services
	Emissions limits for protection of adjacent band services
	　

	6
	Declared emissions levels for protection of the 1559-1610 MHz band
	Declared emissions basic limits for protection of the 1559-1610 MHz band
	　

	7
	Additional operating band unwanted emission limits for Band 41
	Additional operating band unwanted emission basic limits for Band 41
	　

	8
	Declared operating band 32, 75 and 76 unwanted emission within 1427-1517 MHz
	Declared operating band 32 unwanted emission basic limits within 1452-1492 MHz
	　

	9
	Operating band 32 declared emission outside 1452-1492 MHz
	Operating band 32 declared emission outside 1452-1492 MHz
	　

	9a
	Operating band 50, 74 and 75 declared emission above 1518 MHz
	　
	　

	9b
	Additional operating band unwanted emission limits for BS operating in Band 50 and 75 within 1432-1452 MHz, and in Band 51 and 76
	　
	　

	10
	 Emissions limits for protection of adjacent band services
	Emissions basic limits for protection of adjacent band services
	　

	11
	Additional operating band unwanted emission limits for Band 48 and Band 49
	Additional operating band unwanted emission limits for Band 48
	　

	12
	Additional operating band unwanted emission limits for Band 53
	　
	　



The conducted specification is missing requirements from tables 9a, 9b and 12, this is no doubt due to updates to the MSR specification not being implemented in the AAS specifications.
However the OTA test specification is missing a large number of the additional requirements.
Implementing the conducted requirements is simple as the limits from 36.141 are applied as basic limits to the TAB connectors.
The OTA limits are specified in the core as the exactly the limit without scaling however. Whilst tere has been much discussion about emission scaling and regulatory limits since the AAS specification were drafted which may make some of the original decision be re-assessed it seem that this is a mistake in the core specification. If we look at similar additional requirement for MSR and E—UTRA then it can be assumed as they come from the same set of regulation that they would be expected to be the same, 
For example additional limit for band 41

In 36.141 we have
Table 6.6.3.5.3-7: Additional operating band unwanted emission limits for Band 41
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 6)

	10 MHz
	10 MHz  f < 20 MHz
	10.5 MHz  f_offset < 19.5 MHz
	-22 dBm
	1 MHz 

	20 MHz
	20 MHz  f < 40 MHz
	20.5 MHz  f_offset < 39.5 MHz
	-22 dBm
	1 MHz 

	NOTE:	This requirement applies for carriers allocated within 2545-2575MHz or 2595-2645MHz.



Where as in 37.105 for OTA we have 
Table 9.7.5.2.4.6-1: Additional operating band unwanted emission limits for Band 41
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	10 MHz
	10 MHz  f < 20 MHz
	10.5 MHz  f_offset < 19.5 MHz
	-13 dBm
	1 MHz 

	20 MHz
	20 MHz  f < 40 MHz
	20.5 MHz  f_offset < 39.5 MHz
	-13 dBm
	1 MHz 

	NOTE: 	This requirement applies for E-UTRA carriers allocated within 2545-2575MHz or 2595-2645MHz.



This value has been scaled by 9dB for the 8 TRX. 
So as 37.105 stands for MSR we have a limit of -13dBm and for E-UTRA we have a limit of -22dBm, this is clearly an error. 
Observation 1: There is an error in the UEM addition requirements between MSR and single RAT E-UTRA 
In 37.105 the core UEM addition requirements are specified as follows:
[bookmark: _Toc21095881][bookmark: _Toc29763080][bookmark: _Toc45869365][bookmark: _Toc52554613][bookmark: _Toc52555083]6.6.5.2.4	Additional requirements
The MSR operating band unwanted emission basic limits for additional requirements are the same as the basic limits specified in 3GPP TS 37.104 [9], subclause 6.6.2.4.
This results in the tests requirements being scaled as the core limits are described as basic limits.
Proposal 1: Update the E-UTRA core requirement so the referenced requirements are basic limits like the MSR reference.
As the AAS core requirement references 37.104 for the MSR and 36.104 for the E-UTRA if we compare these 2 specifications:
	37.104
	36.104

	table No
	Req
	table No
	　

	　
	　
	1
	Additional operating band unwanted emission limits for E-UTRA bands <1GHz

	　
	　
	2
	Additional operating band unwanted emission limits for E-UTRA bands>1GHz

	　
	　
	3
	Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14, 17, 29, 71 and 85)

	6.6.2.4.3-1
	 Declared emissions levels for protection of DTT
	4
	Declared emissions levels for protection of DTT

	6.6.2.4.4-1
	Emissions limits for protection of adjacent band services
	5
	Emissions limits for protection of adjacent band services

	6.6.2.4.5-1
	Declared emissions levels for protection of the 1559-1610 MHz band
	6
	Declared emissions levels for protection of the 1559-1610 MHz band

	6.6.2.4.6-1
	Additional requirements for band 41
	7
	Additional operating band unwanted emission limits for Band 41

	6.6.2.4.7-1
	Declared operating band 32, 75, 76 unwanted emission within 1427-1517 MHz
	8
	Declared operating band 32, 75 and 76 unwanted emission within 1427-1517 MHz

	6.6.2.4.7-2
	Operating band 32 declared emission outside 1452-1492 MHz
	9
	Operating band 32 declared emission outside 1452-1492 MHz

	6.6.2.4.7-3
	Operating band 50, 74 and 75 declared emission above 1518 MHz
	9a
	Operating band 50, 74 and 75 declared emission above 1518 MHz

	6.6.2.4.7-4
	Additional operating band unwanted emission limits for BS operating in Band 50 and 75 within 1432-1452 MHz, and in Band 51 and 76
	9b
	Additional operating band unwanted emission limits for BS operating in Band 50 and 75 within 1432-1452 MHz, and in Band 51 and 76

	6.6.2.4.8-1
	Emissions limits for protection of adjacent band services
	10
	 Emissions limits for protection of adjacent band services

	6.6.2.4.9-1
	Additional operating band unwanted emission limits for Band 48
	11
	Additional operating band unwanted emission limits for Band 48 and Band 49

	6.6.2.4.10-1
	Additional operating band unwanted emission limits for Band 53
	12
	(core doesn’t match conformance in this case!! As this is in 36.141)



With the exception of some E-UTRA specific requirements the additional requirement are identical.
It is suggested therefore that the missing additional requirements in 37.145-2 are copied from the MSR additional requirements in 37.105. 
Proposal 2: The missing UEM addition requirements (MSR and SR E-UTRA) in 37.145-2 are copied from the MSR requirements in 37.105
Looking at 38.104 and based on some previous discussion about additional requirements it seems many of the additional requirement may now be somewhat obsolete as they have not been deemed as necessary in the latest NR specifications. 
This exercise has been to correct problems with the existing AAS requirements, it may be that all the additional requirements need study to see if they are still necessary and can be consolidated.
Observation 2: Additional UEM requirements E-UTRA, MSR and AAS specification may need updating to ensure all additional requirement are still necessary.
3 Summary
During the TFES drafting work it was found the UEM additional requirements for the E-UTRA single RAT BS are specified as test requirements in 37.145-2 despite existing as core requirements.
On closer inspection it seems there is an error in the way the SR E-UTRA requires are specified
Observation 1: There is an error in the UEM addition requirements between MSR and single RAT E-UTRA 
It is proposed to resolve this error based on the MSR requirement.
Proposal 1: Update the E-UTRA core requirement so the referenced requirements are basic limits like the MSR reference.
As the core requirements for MSTR and E-UTYRA are based on references to 37.104 and 36.104 respectively and the additional requirements in there specifications are the same the test requirements for MSR in 37.145-2 can be used for SR E-UTRA
Proposal 2: The missing UEM addition requirements (MSR and SR E-UTRA) in 37.145-2 are copied from the MSR requirements in 37.105
Finally it is observed that the UEM additional requirements in the NR specification (38.104) are considerably fewer than in the older specifications and that a consolidation exercise to assess the applicability of all the additional requires may be need.
Observation 2: Additional UEM requirements E-UTRA, MSR and AAS specification may need updating to ensure all additional requirement are still necessary.

The 2 proposals in this paper have been implemented in companion CR’s [1], [2].
4 References
[1]	R4-2016077 	CR to TS 37.105: Corrections to core requirements including UEM additional requirements, Rel-15	Huawei
[2] R4-2016075	CR to TS 37.145-2: Corrections to conformance requirements including UEM additional requirements, Rel-15		Huawei

[bookmark: OLE_LINK319][bookmark: OLE_LINK320]

