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1	Introduction 
The International Telecommunication Union World Radiocommunication Conference 2019 (WRC-19) created an internationally recognized 24.25 to 27.5 GHz band aiming at primary mobile allocation for licensed/IMT networks deployments. In addition to it, the limits of unwanted emission power from active service stations in that band were specified to protect 23.6-24 GHz EESS (passive) band. However, current 3GPP specifications do not account for these EESS-protection related requirements due to the fact that 3GPP specifications were defined before WRC-19; and at that time EESS unwanted emission limits did not exist. 
During RAN4#94 meeting, a number of contributions were made to address new requirements to protect EESS passive band [1]-[6] and a way forward document was drafted [7], but no agreement was reached. In fact, it is was not clear either whether EU would adopt exactly the same requirements with the same timeline as WRC19. In addition to that, there was no common understanding on whether a UE would need to signal explicitly whether it supports new requirements. 
In this discussion paper we elaborate further on the latest WRC19 and EU decisions suggesting how they can be implemented into the 3GPP specifications.

2	WRC19 resolutions 
2.1	Background and impact to NR bands
As mentioned in the Introduction part, WRC19 made a decision to protect EESS (passive) band from the active service band, excerpt of which is also presented below. As can be seen, UEs released before 1 September 2027 have to meet 1dBm/200MHz requirement, while UEs brought into service after 1 September 2027 have to follow a more stringent requirement of -5dBm/200MHz. 
[image: ]
The relation between "active service band" and 3GPP bands is illustrated in Figure 2.1-1 below. NR band n258 frequency ranges from 24.25 to 27.5 GHz, which is identical to the aforementioned WRC active service band. Furthermore, 3GPP band n257 partially overlaps with "active service band", and thus ideally should be also considered while analysing potential specification impact. 
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Figure 2.1-1: EESS passive band, active service band, and 3GPP bands n257 and n258.
Based on the presented information, the following observation can be made: 
Observation 1a:	To protect the EESS band, WRC19 defined new requirements, -5dBm/200MHz, that have to be supported by UEs brought into service after 1 September 2027. This limit does not apply to UEs brought into use prior that date, for which 1dBm/200MHz requirement applies. 
Observation 1b:	EU has aligned its requirements with WRC19, i.e. same requirement of -5dBm/200MHz applies. However, new requirements shall be supported by UEs brought into use after 1 January 2024.
Observation 1c:	From the 3GPP perspective, new requirements impact band n257 and n258.	
2.2	Potential solutions
2.2.1	NS values
Referring to the discussion, which took place during RAN4#94 meeting and outcome of which was captured in [7], one of the open issues was whether 3GPP can leverage existing NS_201 value corresponding to the -8dBm/200MHz requirement, or whether new NS values specifically for -5dBm/200MHz should be added. On the one hand, we indeed can keep existing NS_201 and add new NS values for new requirements. However, it seems that it will only complicate specifications and will mandate UEs to continue supporting -8dBm/200MHz requirement, which is not needed. In that sense it is more beneficial to change NS_201 to -5dBm/200MHz and enable it for band n257. Those mobile stations that have already been brought into service and that support -8dBm/200MHz will of course meet -5dBm/200MHz requirement. In other words, changing NS_201 from -8dBm/200MHz to -5dBm/200MHz is not going to impact UEs that have been already in service.  
Observation 2a:	Since -8dBm/200MHz requirement is not needed in EU, it would be more beneficial to change NS_201 to -5dBm/200MHz. 
Observation 2b:	NS_201 will apply for both band n258 and band n257.

As for the 1dBm/200MHz requirement, which mobile stations brought into service before 1 September 2027 have to support, there were different proposals for band n257 and n258. Since UEs supporting band n258 anyway have to support NS_201, they would also meet a more relaxed 1dBm/200MHz requirement. Thus, one can argue that a new NS value is not needed. On the other hand, referring to considerations presented in [1], it seems that a new NS value still can be introduced for band n258 to avoid applying too aggressive A-MPR during "phase1" deployments, i.e. before 1 September 2027. 
Observation 3a:	For band n258, a new NS value can be added to enable 1dBm/200MHz requirement.


As for band n257, as noted [3] in and as can be also seen from Figure 2.1-1, there is 2.5GHz separation from band n257 and passive EESS band; furthermore, there is only 1GHz overlap between band n257 and "active service band". The analysis in [2] has shown that no A-MPR is required regardless of the power class. Similar analysis by other companies is pending further effort, in our understanding.  Our view is that 3GPP needs to consider relevant analyses from multiple companies, as the conclusion might depend on which PA assumptions are made.   
Observation 3b:	For band n257, a study is needed whether A-MPR is necessary to comply with 1 dBm/200 MHz in band n257 before 3GPP can conclude that a new NS value is not needed and 1dBm/200MHz requirement can be captured in UE-to-UE coexistence table.

Table 2.2.1-1: Summary of NS values for band n257 and n258.
	Band
	NS values
	Comments

	
	NS_201 
(-5dBm/200MHz)
	NS_202
(1dBm/200MHz)
	

	n258
	X
	X
	NS_201 is kept for band n258 (but changed to -5dBm/200MHz). A new NS_202 can added to band n258 to support 1dBm/200MHz, which should be discussed further.

	n257
	X
	TBD
	NS_201 is added for band n257 to implement -5dBm/200MHz requirement. More studies are required to conclude whether NS_202 is needed or not.




[bookmark: _Toc37244259][bookmark: _Toc37249292][bookmark: _Toc37266546][bookmark: _Toc37452524]Proposal 1a:	Change NS_201 from -8dBm/200MHz to -5dBm/200MHz and enable it for both n257 and n258.
[bookmark: _Toc37266547][bookmark: _Toc37452525]Proposal 1b:	Introduce new NS_202 value for band n258.
[bookmark: _Toc37244260][bookmark: _Toc37249293][bookmark: _Toc37266548][bookmark: _Toc37452526]Proposal 1c:	It should be discussed further whether NS_202 representing 1dBm/200MHz requirement is needed for n257.

2.2.2	NS value capabilities
During the RAN4#94 meeting another related issue was raised on whether a UE has to signal explicitly which NS values it supports. The motivation and reasoning behind adding explicit NS capability signalling was presented in [5], according to which NSA (re-)configuration will fail if the network activates an NS value that a UE does not support.  As discussed further during the meeting and expressed by other companies, it is not entirely clear whether such a mechanism is absolutely needed. In general, it is mandatory for the UE to support a particular NS value if it implements a particular band, and thus there should be no RRC (re-)configuration failures. Of course, there can be cases when a particular UE is brought to market before the corresponding NS value is introduced, but this problem is identical to the situation when that UE would not camp on the corresponding cell either. In other words, if a UE does not support a particular NS value and thus does not camp on a particular cell so as not to violate the new requirements, then it is "normal" that a UE would reject the RRC configuration activating same NS value. Last but not least, more stringent requirements of -5dBm/200MHz will become mandatory only in 1 September 2027, so we highly anticipate that legacy devices will be phased out by that time. 
[bookmark: _Toc37249294][bookmark: _Toc37266549][bookmark: _Toc37452527]Proposal 2:	Do not add NS capability signalling.
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3	Conclusions
In this discussion paper we have presented our further considerations on the WRC19 resolutions that concern 3GPP NR bands n257 and n258. As a summary of our proposals we suggest:
Proposal 1a:	Change NS_201 from -8dBm/200MHz to -5dBm/200MHz and enable it for both n257 and n258.
Proposal 1b:	Introduce new NS_202 value for band n258.
Proposal 1c:	It should be discussed further whether NS_202 representing 1dBm/200MHz requirement is needed for n257.
Proposal 2:	Do not add NS capability signalling.
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2 The unwanted emission power level is considered in terms of TRP. The TRP is to be understood here as the

integral of the power transmitted from all antenna elements in different directions over the entire radiation sphere.

P A limit of =35 dB(W/200 MHz) will apply to IMT mobile stations brought into use after
1 September 2027. This limit will not apply to IMT mobile stations which have been brought into use prior to this
date. For those IMT mobile stations, the limit of —29 dB(W/200 MHz) will continue to apply after this date.





