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1 Background 
Existing specifications for UTRA and LTE contain a number of “additional” unwanted emission limits, most of which are derived from regional regulation. The principle used in RAN4 is that regional requirements and variations should be reflected if possible in 3GPP specifications.
The present NR BS specification TS 38.104 [1] has many of those additional limits introduced, but work remains to complete the requirements and there are also some errors. This contributing gives a walk-through of additional limits in LTE and makes proposal for which ones to implement for NR at this time and what corrections to make.
This document is a revision of [5], with a modified conclusion for Band n12/n71 and Band n41 limits.
2 Discussion 
2.1 Operating bands unwanted emission limits
The additional OBUE requirements for LTE are documented in subclause 6.6.3.3 of S 36.104 [2]. The following is a walkthrough of those limits in terms of what can be applicable to NR. Some are already implemented in TS 38.104 [1].
· Additional limits for E-UTRA bands (Tables 6.6.3.3-1 and -2)
These limits are interpretations of the general limits in FCC Title 47. There is a general statement covering these limits in 6.6.4.2.5.1 of TS 38.104. 
Implemented.
· Additional limits for E-UTRA (bands 12, 13, 14, 17, 29, 71 and 85) (Table 6.3.3.3-3)
The limits relate to the U.S. bands at 700 MHz and are covered by the general additional limits for FCC Title 47. For this reason, they do not need to be included.
· Declaration of emissions levels for protection of DTT (Table 6.6.3.3-4)
These limits apply in Europe for protection of DTT and are included as conducted limits in subclause 6.6.4.2.5.2 and as radiated limits in subclause 9.7.4.2.1.1 of TS 38.104. 
Implemented.
There is ongoing work within CEPT/ECC to revise spectrum decision for IMT bands, where new radiated limits covering AAS BS are introduced. For this reason, the radiated limits in 9.7.4.2.1.1 may need to be revised in the future.
· Additional limits for protection of adjacent band services (Table 6.6.3.3-5)
These limits apply in Europe for band 1 but are based on CEPT/ECC regulation from 1999 and potentially apply to band n1. Applicability is however presently not clear. There is ongoing work within CEPT/ECC to revise spectrum decision for IMT bands. When the revised spectrum decision is available, the limits should be considered.  
Do not implement now.
· Protection of the 1559-1610 MHz band from band 24 (Table 6.6.3.3-6)
Band 24 is not specified for NR.
· Additional limits for Band 41 (Table 6.6.3.3-7)
The regulation behind these limits is not yet completed. They should therefore be removed at this time.
To be removed.

· Declared operating band 32, 75 and 76 unwanted emission within 1427-1517 MHz (Table 6.6.3.3-8)
The limits should apply for NR bands n75 and n76. The limits are based on declared emission levels, where the original requirement is expressed as EIRP. It should be implemented as a conducted requirement. Considering the CEPT/ECC work on AAS BS, the implementation should be postponed.
Do not implement now.
· Operating band 32 declared emission outside 1452-1492 MHz (Table 6.6.3.3-9)
Band 32 is not specified for NR.

· Operating band 50, 74 and 75 declared emission above 1518 MHz (Table 6.6.3.3-9A)
These limits should apply for NR bands n50, n74 and n75. The limits are based on declared emission levels, where the original requirement is expressed as EIRP. It should be implemented as a conducted requirement. Considering the CEPT/ECC work on AAS BS, the implementation of a radiated requirement should be postponed.
Implemented.
· Additional limits for BS operating in Band 50 and 75 within 1432-1452 MHz, and in Band 51 and 76 (Table 6.6.3.3-9B)
These limits should apply for NR bands n50, n51, n75 and n76. The requirement is implemented in the spurious emissions section in Table 6.6.5.2.3-4 of TS 38.104, but bands n75 and n76 are missing. It should also be clarified that it applies in the OBUE frequency range in addition.
Implemented for bands n50 and n51.
To be implemented for band n75 and n76.
· Additional limits for Band 46 operation
Band 46 is not specified for NR.

· Protection of adjacent band services from band 45 (Table 6.6.3.3-10)
Band 45 is not specified for NR.

· Additional limits for Band 48 and Band 49 (Table 6.6.3.3-11)
Bands 48 and 49 are not specified for NR.
The OBUE limits marked above as “To be implemented” should be introduced in TS 38.104 [1]. A CR is provided in [3]. For limits marked as “Do not implement now”, a way-forward should be worked out.

2.2 Spurious emission limits

The additional spurious emission requirements for LTE are documented in subclause 6.6.4.3 of S 36.104 [2]. The following is a walkthrough of those limits in terms of what can be applicable to NR. Some are already implemented in TS 38.104 [1].
· Additional limits for co-existence with systems operating in other frequency bands (Table 6.6.4.3.1-1)
This long list of inter-band co-existence is implemented for all NR bands. 
Implemented.
· Co-existence with systems operating in Band 46 (Table 6.6.4.3.1-1a)
Band 46 is not specified for NR.
· E-UTRA BS Spurious emissions limits for BS for co-existence with PHS (Table 6.6.4.3-2)
This generic limit for protection of PHS is generally applicable to all bands regionally.
Implemented.
· Additional limits for protection of 700 MHz public safety operations for Band 13 and 14 (Table 6.6.4.3.1-3)
Bands 13 and 14 are not specified for NR.

· Additional limits for protection of 800 MHz public safety operations for Band 26 (Table 6.6.4.3-5)
Band 26 is not specified for NR.

· Additional limits for Band 41 (Table 6.6.4.3.1-6)
The regulation behind these limits is not yet completed. They should therefore be removed at this time.
To be removed.
· Additional limits for Band 30 (Table 6.6.4.3.1-7)
Band 30 is not specified for NR.
· Additional limits for Band 46 operation
Band 46 is not specified for NR.

· Additional limits for Band 48 and Band 49 (Table 6.6.4.3.1-8)
Bands 48 and 49 are not specified for NR.

While there are no new spurious emission limtis to implement in TS 38.104 [1], some corrections are needed, including addition of band n75 and n76 as explained in the OBUE section above. A CR is provided in [4]. 
3 Proposal
It is proposed that the limits marked as “To be implemented” above are introduced in TS 38.104 [1] and that a way forward is worked out to handle remaining limits. 
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