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Introduction
This document describes a number of necessary corrections across the BS specifications.
Proposed corrections and their justifications
Additional emission limits for BS operating in bands 50, 51, 75, 76
ECC Dec 17(06)  is specifying -72 dBW/27MHz as a regulatory limit, measured conducted, at the antenna port. In case of Hybrid AAS BS and NR BS Type 1-H, this limit applies for the power summation of the emissions at the TAB connectors of the TAB connector TX min cell group. This was already agreed during the revision of harmonized standard draft EN 301 908-24.
The value -72 dBW/27MHz is equivalent to -42 dBm/27 MHz and also equivalent to an average of – 31.57 dBm/MHz. This can be compared to the general TX spurious emission limit of -30 dBm/MHz above 1 GHz. 
As the measurement filter is centred on 1413,5 MHz the 27 MHz measurement bandwidth is placed in both spurious and OBUE domain. In AAS BS specifications this limits is under OBUE, while for NR BS it appears under additional TX spurious emissions. In the E-UTRA and MSR specs this limit also comes under OBUE.
Following corrections are therefore necessary:
- TS 36.104 and TS 36.141 – Editorial, add a note in Tx spurious emissions additional requirements clause about this requirement.
- TS 37.104 and TS 37.141 – Editorial, add a note in Tx spurious emissions additional requirements about this requirement.
- TS 37.105 – The limit for OTA AAS BS has wrong value -33 dBm/27 MHz and needs to be corrected to -42 dBm/27 MHz. Move requirement from OBUE to TX spurious to align with TS 38.104 then add a note in OBUE clause about this requirement. Also, introduce the table with declared emission above 1518 MHz.
- TS 37.145-1 – complete implementation of these additional limits.
- TS 37.145-2 – The limit for OTA AAS BS has wrong value -33 dBm/27 MHz and needs to be corrected to -42 dBm/27 MHz. Move requirement from OBUE to TX spurious to align with TS 38.104 then add a note in OBUE clause about this requirement. Also, introduce the table with declared emission above 1518 MHz, as EIRP limits.
- TS 38.104 – Editorial, delete “operating band unwanted emissions” from table’s title. Add a note in OBUE clause about this requirement.
TS 38.141-1 – Editorial, Bands n575 and n74 are not mentioned for the declared emissions above 1518 MHz. Add a note in OBUE clause about this requirement.
TS 38.141-2 – The limit has wrong value -39.4 dBm/27 MHz and needs to be corrected to -42 dBm/27 MHz. Add a note in OBUE clause about this requirement.Also, the implementation of spectrum decision in ECC DEC 17(06) is incorrect, and the limits above 1518 MHz shall be expressed as EIRP.
The proposed corrections for 38.141-2 submitted in this meeting to present a concrete implementation of the proposed changes. If this way forward is agreed, we can proceed with CRs to all specifications during next meeting.
Testing under extreme conditions
We have recently approved some clarifications regarding the testing under extreme conditions for BS output power and receiver sensitivity. These were already agreed and implemented in NR BS conformance specs. 
In the TS 25.1421, 36.141 and 37.141 the current text is clear enough, however “extreme” is not mentioned in the Initial conditions. Also the text can be aligned with 38.141-1. This is mainly an editorial change
AAS BS specs TS 37.145-1 and TS 37.145-2 have not been updated and such action is necessary.

0. Spectrum Emission Mask
During a recent review of UTRA requirements we noticed a correction is necessary in the SEM tables. This would apply to UTRA specs 25.104, 24.141, but also to AAS BS specs 37.105, 37-145-1 and 37.145-2
We paste here one representative table from TS 25.104, highlighting the wrong statement:
Table 6.3A: Spectrum emission mask values, BS rated output power P  43 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth
(Note 4)

	2.5 MHz  f < 2.7 MHz
	2.515MHz  f_offset < 2.715MHz 
	-14 dBm
	30 kHz 

	2.7 MHz  f < 3.5 MHz
	2.715MHz  f_offset < 3.515MHz
	

	30 kHz 

	(Note 3)
	3.515MHz  f_offset < 4.0MHz 
	-26 dBm
	30 kHz 

	3.5 MHz  f  fmax
	4.0MHz  f_offset < f_offsetmax 
	-13 dBm
	1 MHz 

	NOTE 1:	For BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 12.5MHz from both adjacent sub blocks on each side of the sub-block gap, where the spurious emission requirements in subclause 6.6.3.1 shall be met.
NOTE 2: 	For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.



The proposal is to changed highlighted text with “where the minimum requirement within sub-block gaps shall be -13 dBm/MHz”. This would align UTRA requirements with similar requirements for E-UTRA, MSR and NR.
Note that current note is normative and if the proposed change is agreed it will mean a relaxation of the requirements for UTRA non-contiguous spectrum operation. 
0. Definitions
Some definitions are not aligned across the specification and we propose here a few corrections:
a. “basic limit” – replace the definition in AAS specs with the one from NR specs:
NR : basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in Recommendation ITU‑R SM.329 [i.4] used for the formulation of unwanted emission requirements. 
AAS: basic limit: emissions limit taken from the non-AAS BS specifications that is converted into a per TAB connector TX min cell group AAS BS emissions limit, or into a per TAB connector RX min cell group AAS BS emissions limit by scaling, depending on the context

b. “beam peak direction” 
NR: beam peak direction: direction where the maximum EIRP is found
AAS: beam peak direction: direction where the maximum EIRP is supposed to be found
Proposed: beam peak direction: intended direction for maximum EIRP
A few other definitions have minor differences across specs, but they are mainly editorial. 

0. TX intermodulation – Intra-system requirements and test procedure
This only applies to Hybrid AAS BS and NR BS Type-1H.
The current formulation of the intra-system requirement is not clear. It seems like the intention is to test one single carrier, but from test procedure we arrive to a multi-carrier configuration.
We propose to assume a multi-carrier configuration, as already set by the test procedure and modify the requirement as such:
“The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3 (OBUE) and 6.6.4 (ACLR) in the presence of a co-channel NR interfering signal of the same BS channel and SCS as the wanted signal. The interfering signal shall be incoherent with the wanted signal. 
The interfering signal power level at each TAB connector is determined as the sum of the co-channel leakage power coupled via the combined RDN and Antenna Array from all the other TAB connectors, but does not comprise power radiated from the Antenna Array and reflected back from the environment. The power at each of the interfering TAB connectors is Prated,c,TABC.”
Also the current test procedure is not proper for the testing of the intra-system requirements so a new procedure is proposed, splitting the existing procedure in two, one for co-location and a new one for intra-system:
[bookmark: _Toc63234420][bookmark: _Toc64995373]6.7.4.2.2	Procedure for intra-system requirement
1)	Necessary interfering signal power level at each TAB connector is determined as the sum of the co-channel leakage power coupled via the composite antenna connected to the transceiver unit array from all the other TAB connectors, without including power radiated from the Antenna Array and reflected back from the environment. 
2)	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in clause D.3.2 for BS type 1-H. All connectors not under test shall be terminated.
3)	The measurement device characteristics shall be:
Detection mode: True RMS.
4)	For the connectors declared to be capable of single carrier operation only (D.16), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 in at rated carrier output power Prated,c,TABC (D.21). Channel set-up shall be according to NR-FR1-TM 1.1, clause 4.9.2.
	For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
5)	Generate the interfering signal with the same configuration as the wanted signal. 
6)	Adjust ATT attenuator (as in the test setup as in clause D.3.2 for BS type 1-H) so that level of the interfering signal is equal to the level determined in step 1).
7)	Perform the unwanted emission measurements specified in clauses 6.6.3 and 6.6.4. 
In addition, for multi-band connectors, the following steps shall apply:
8)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.

0. Test procedure for EIRP limits
For radiated requirements specific to OTA AAS BS and NR BS Type 1-O and 2-O we have to deal with some specific regulatory limits, for example the additional limits introduced for BS operating in bands n50, n51, n74, n75 and n76. See the paragraph from 38.104:
“In certain regions, the following requirement may apply to BS operating in NR Band n50 within 1492-1517 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to table 6.7.5.4.5-4, shall neither exceed the maximum emission level PEM,n50,a nor PEM,B50,b declared by the manufacturer.
Table 6.7.5.4.5-4: Operating band n50, n74 and n75 declared emission above 1518 MHz
	Filter centre frequency, Ffilter
	Declared emission level (dBm)
	Measurement bandwidth

	1518.5 MHz ≤ Ffilter ≤ 1519.5 MHz
	PEM, n50,a
	1 MHz

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,n50,b
	1 MHz


“
This requirement is a result of ECC Dec 17(06) (see table 7) and the values in the table shall be in fact EIRP limits found in the spectrum decision. Correct implementation will be as proposed in the corresponding CR submitted in this meeting. Similar EIRP limits will soon be implemented, as enforced by more recent spectrum decisions.
For this reason a new procedure for assessing maximum EIRP of unwanted emissions around the EUT is needed. One proposal is the following:
Procedure for EIRP measurement
1. Identify the direction of maximum EIRP of spurious emissions, at the specified frequencies with specified measurement bandwidth.
1. Measure EIRPp1 and EIRPp2 for any two orthogonal polarizations (denoted p1 and p2) and calculate 
EIRP = EIRPp1 + EIRPp2.
In addition, for multi-band RIB(s), the following steps shall apply:
1. For BS type 1-O and multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.


0. OTA Intermodulation 
Current formulation of the requirement for OTA intermodulation for OTA AAS BS and NR BS Type 1-O is leading to very difficult test setup, in some scenarios. Here is a copy from TS 38.104:
Table 9.8.2-1: Interfering and wanted signals for
the OTA transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal
	NR signal or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5

	Interfering signal level
	The interfering signal level is the same power level as the BS (Prated,t,TRP) fed into a co-location reference antenna.

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal or edge of sub-block inside a gap
	
, for n=1, 2 and 3

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the RIB are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-2 [6] provides further guidance regarding appropriate test requirements.
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE 3:	The Prated,t,TRP is split between polarizations at the co-location reference antenna.



As we can see the requirement is set for a NR signal of minimum bandwidth and an interfering signal of the same power as the total rated power of the BS. This will be a difficult setup for cases when large Base Station  RF Bandwidth exists, for example when operating in bands n77 and 78. The value of Prated,t,TRP  might be high, in the order of several hundred watts, as it is supposed to support a large operating bandwidth. Assuming an interferer in the form of a tiny carrier, but with a power equal to  Prated,t,TRP is not realistic and it leads to very expensive equipment necessary to generate it, while also being dangerous for the operating personnel. This setup does not follow good engineering practice, as 99.9% of the power will be directed to the walls and only a small amount of interfering power will actually contribute to intermodulation products. We propose to revise this requirement and find a more practical setting for this test, which will assume less transmitted power.
Conclusion
[bookmark: _In-sequence_SDU_delivery]We would like to initiate offline joint work until next RAN4 meeting. Such clean-up work is needed, before rel-15 specs are frozen. 
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