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1 Background 
3GPP RAN and RAN4 has received and LS from CEPT/ECC PT1 [1] concerning “Field measurement of TRP regulatory limits and Category B Spurious emission limits”. The questions originate in CEPT/ECC SE21 [2], which is the ECC group handling unwanted emissions in general and specifically drafts recommendation ERC 74-01 [3]. The recommendation defines the “generic” spurious emission limits for Europe, which in ITU-R and 3GPP specifications are referred to as Category B limits. The recommendation is presently under revision and RAN4 has liaised several times with SE21 on this topic, where the latest LS is in [4].
For the two questions asked in the recent LS [1], this document analyses Question 2 on Category B spurious from a BS point-of-view and makes proposals for inclusion in an LS response. An outline of a draft response is proposed in [5].

2 Questions on Category B spurious emission limits
The LS [1] describes the background of the LS exchange between ECC WG SE, RAN4 and ETSI MSG TFES and the asks for further information in two areas, where the second one is on Category B spurious emission limits:
2. Category B Spurious emission limits: Spurious emission limits (Recommendation ITU-R SM.329 Category B) are in Table A2.1 of the draft updated ERC Recommendation 74-01, with a new entry 2.1.6 for “Terminals and Base Stations using AAS and beamforming with integrated antennas”. While still under discussion, two options are being considered: 

· Option 1 has limits that are identical to existing limits for mobile terminals and base stations (in 2.1.1) and gives the possibility to use a new reference bandwidth mask shown in Figure A2.3. There is also a new paragraph in A2.2 describing the possibility to use a band-centric mask (OBUE limit), which can be applied together with Figure A2.3. Additionally there is the possible inclusion of an upper frequency limit where the resolution bandwidth increased to the recommended reference bandwidth. 

· Option 2 has modified limits, but could have a larger spectrum management impact.

Any information about the BS and UE spurious emission limits currently implemented in 3GPP specifications and feedback on the options listed above would be valuable.

The “new entry 2.1.6” in the recommendation (attached to the LS [1]) has provisions for Base stations using AAS and beam forming with integrated antennas, with requirements defined as TRP and a definition of TRP that aligns well with 3GPP.

The limits for this new AAS entry has not previously been discussed in SE21, but now two Options are introduced in the Draft updated recommendation for mm-Wave operation. It should be noted that there is no agreement on introducing any of the options and that a possible outcome could be that the limits actually remain unchanged (“Option 0”). It should also be noted that the original LS from SE21 [2] states that Option 1 is preferred. 
RAN4 should therefore provide a positive response to PT1 (and SE21) that encourages introduction of an Option that aligns in the best possible way with how limits can be defined for BS (and UE) in FR2. Here it should be noted that the present spurious emission limits in TS 38.104 for BS in FR2 (-13 dBm/MHz) is based on Category A limits and do not align with any of the options considered within ECC/CEPT.
2.1 Analysis of Option 1 (reduced reference bandwidth)
The present version of Recommendation 74-01 [3] has in Annex A2.2 “reference bandwidth masks” that enable a reduced measurement BW to be used close to the carrier. In 3GPP specifications for LTE (and UMTS), this is used to create an OBUE mask covering the band plus 10 MHz outside the band, as described in subclause 14.2.3 of TR 25.942. This interpretation is also supported in the draft update of the recommendation shown in [1], where Annex A2.2 now describes that as an alternative for mobile services, the transition points for the mask can be set relative to the operating band.
The draft update introduces a new “specific mask for spurious domain emissions for mobile services using AAS and beamforming with integrated antennas and operating above 12.75 GHz”. This mask has transitions to 30, 100 and 300 kHz measurement bandwidth. While the transition points are stated relative to the carrier (at +/-Fa and +/-Fb), also here we can define the offsets relative to the band. The resulting “mask” could look something like what is shown in Figure 1 below.
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Figure 1: Possible band centric "reference bandwidth mask" with transitions to 30, 100 and 300 kHz reference bandwidth.
In Figure 1, the transition from the -13 dBm/MHz mask level (same level as in present spec) to the spurious level of ‑30 dBm is set at 250% of the necessary bandwidth, as stated in Recommendation 74-01. The reference bandwidth is however not 1 MHz, but instead 30, 100 and 300 kHz kHz out to offsets of X, Y and Z GHz respectively outside the band edge. Note that while the proposed draft Option 1 has three transition points, all three may not be needed for a BS specification.

How do we choose X, Y and Z? New draft text in the recommendation [1] says that “the offsets should consider spectrum management aspects and allow for reasonable transmitter implementation, accounting for the largest necessary bandwidth possible in the operating band”. In other words, we should as before consider Tx implementations (possibly including filters) and consider the largest possible channel BW (400 MHz), or even aggregated carriers (up to 1 GHz). Since the original recommendation allows for a reduced measurement bandwidth up to 10-12 times the necessary bandwidth, it is not unreasonable to consider X, Y and Z values of several GHz.

Another aspect shown in Figure 1 is that the reduced measurement BW can be interpreted as an increase in the spurious limit. This is already the case for LTE (and UMTS), where ‑15 dBm/MHz is used inside the operating band and out to 10 MHz outside. From a spectrum engineering point-of-view, this “wideband interpretation” of the limit scan be a valid option in frequency ranges closer to the operating band.
Considering previous inputs on transmitter implementation and other considerations stated above, the following offset values could be a starting point for further discussion on how to respond to ECC PT1:


X = 1.5 GHz
(Same offset as agreed for ΔfOBUE today)

Z = Y = 12 to 15 GHz
(Skipping the third transition point, utilizing the 100 kHz reduced reference bandwidth)

2.2 Analysis of Option 2 (relaxed spurious emissions limit)

Relaxed limits of -20 to -25 dBm (at 1 MHz reference bandwidth) were discussed in SE21, but had much less support from European administrations than Option 1 described above. While we can state that a relaxation such as the one proposed in Option 2 is clearly feasible for 3GPP, we must also in addition give a positive response on the preferred Option 1.

The perception is that proposing limits to CEPT/ECC above -20 dBm, including the present limit of -13 dBm, is not a workable way forward for European regulation.
3 Summary
This paper analyses the questions on Category B spurious emission limits from CEPT/ECC PT1 in their recent LS [1]. An analysis is made of the options proposed and the outcome above should be used as one input for drafting an LS response [5].
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