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1 Introduction
RAN4#94-e discussed how to handle EESS (23.6-24GHz) protection by n257 and n258 and generated a WF of [1]. Although the WF itself seemed agreeable, one of the conditions of this WF was to approve another related WF of [2] which is to introduce a new feature to make UEs report newly introduced NS(s) for existing band to a network. RAN4#94-e, however, did not approve the WF of [2]. Accordingly, the WF of [1] was noted.  Since EU made a decision on how to handle EESS protection between RAN4#94-e and 94bis-e meeting, this contribution provides more specific proposals considering the updated information. A companion paper of [3] corresponding to the WF of [2] is also submitted in this meeting.
2 Discussion
2.1 Background
This contribution addresses the following issues.

#1: How to incorporate the following WRC19 decision and EU decision
UEs developed before Sep 1st, 2027 is allowed to use 1dBm/200MHz for EESS(23.6-24GHz) protection while UEs developed after that date has to meet -5dBm/200MHz. So far 3GPP has had a corresponding requirement of -8dBm/200MHz. n258 have used a dedicated NS_201 for this while n257 has not.
Table 2.1-1: WRC19 result
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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.

b 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.





In EU, it is decided that the same values of WRC19 decision are adopted to protect EESS. However, the transition period from loose requirement to stringent requirement is different between the decision in WRC19 and that in EU. Sep 1st, 2024 is the timing [4].

#2: Errors for NS_201 and NS_202 for n258 in the current spec. 
n258 spec has dedicated NSs for each of the EU specific requirements such that EESS protection is for NS_201 and harmonics for NS_202, respectively. However, the above two must be met simultaneously. Hence, these must be fixed. 
As mentioned in [3, 4], adding new NS(s) to legacy bands will cause handover issues for both SA and NSA. Hence, the precondition to agree with all the proposals in this contribution is that the introduction of a feature for UEs to report newly introduced NS(s) for a band to a network. 
Note that historically in case new additional emission requirement was necessary for an existing band, there were two choices. One was adding it without an NS to the band. That means RB restriction was used for this case. This leads to less throughput. The other was to create a new band. These are all because no solution has been introduced.

Proposal 1: New NS(s) is introduced to legacy bands only if a feature for a UE to report newly introduced NS(s) for a band to a network is introduced. The feature is proposed in [3].
2.2 +1dBm/200MHz@ 23.7-24GHz
For n257
Since no A-MPR is required regardless of Power classes thanks to sufficient frequency distance of 3.5GHz between EESS upper edge and the lower edge of 27.5GHz as well as loose requirement of [5], this requirement is included in Spurious emission band UE co-existence table as follows.
Proposal 2: For n257, +1dBm/200MHz@ 23.6-24GHz protection is included in Spurious emission band UE co-existence table.

Table 6.5.3.1-1: Requirements
	NR Band
	Spurious emission 

	
	Protected band/frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100

	
	Frequency range
	23600
	-
	24000
	1
	200

	
	Frequency range
	57000
	-
	66000
	2
	100

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1

NOTE 2:
Void


Table 6.5A.3-1: Requirements for CA

	UL CA for any CA bandwidth class
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1

NOTE 2:
The protection of frequency range 23600 - 2400 MHz is meant for protection of satellite passive services.


In case, n257 is used in Europe, 1dBm/200MHz@ 23.6-24GHz as well as harmonic requirement simultaneously must be met by the UEs manufactured by Sep 1st,2024. Hence, NS_202 have been used only for n258 so far can be applied to n257  as well.

Proposal 3: NS_202 including 1dBm/200MHz@ 23.6-24GHz is introduced into n257 to allow n257 to be available in Europe.
For n258
Two NS values are necessary for n258 to be available in Europe and other countries. For Europe, as was discussed in n257, +1dBm/200MHz@ 23.6-24GHz as well as harmonic requirement must be met while for the other countries, only +1dBm/200MHz@ 23.6-24GHz should be met.
Proposal 4: A new NS of NS_203 for n258 is introduced to meet +1dBm/200MHz@ 23.6-24GHz for other than Europe.
Proposal 5: The modified NS_202 in proposal 3 should be used for n258 as well for Europe.
2.2 -5dBm/200MHz@ 23.7-24GHz
For n257 and n258
In our understanding, the introduction of -5dBm/200MHz@ 23.7-24GHz protection for n257 and n258 now is not the right timing. Note that in the same manner as 1dBm@ 200MHz, at least two NS(s) are necessary. One is -5dBm/200MHz only and the other is -5dBm/200MHz & harmonic requirement. 
If we introduced these NS(s) now, UEs to be manufactured from now would support these NS(s) and the UEs shall report to a network that they can deal with them. Until 1st Sep, 2024 in Europe or 1st Sep, 2027 in other countries, there is no problem. Right after these switching dates, however, base stations have to prioritize the NS dealing with -5dBm/200MHz compared to that for 1dBm/MHz. Then, suddenly the legacy UEs start to use larger A-MPR to meet -5dBm/200MHz. Because all the legacy UEs manufactured and UEs to be manufactured after the switching dates will do the same report, base stations cannot distinguish between them. Thus, despite the fact that UEs manufactured before the switching dates do not have to meet stringent requirement even after that date, they suddenly start to meet it with larger A-MPR .

Proposal 6: Two new NS(s) are necessary for n257 and n258. However, these NS(s) should not be introduced at this moment. 

Note that NS_201 can be reused by replacing -8 with -5 to accommodate on the two NS(s).

Note that if there are countries to need to meet -5dBm/200MHz immediately, there is no choice but 
introducing NS(s). However, totally four more new NS(s) should be introduced later. Two are introduced a little bit before 2024 and the other two are introduced a little bit before 2027.

Proposal 7: In case we introduce -5dBm/200MHz now with NS_20X, the introduction of additional new four NS(s) for -5dBm/200MHz shall be allowed at later stage on top of NS_20X to avoid unnecessary A-MPR. 

2.3 Specific example for single CC
In this example, 

Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)

	Network Signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_200
	
	
	
	
	N/A

	NS_201
	6.5.3.2.2
	n257, n258
	
	
	6.2.3.2

	NS_202
	6.5.3.2.3
	n257, n258
	
	
	6.2.3.3

	NS_203
	6.5.3.2.4
	n257, n258
	
	
	6.2.3.4


Table 6.2.3.1-2: Mapping of Network Signaling label

	NR Band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n257
	NS_200
	NS_201
	NS_202
	NS_203
	
	
	
	

	n258
	NS_200
	NS_201
	NS_202
	NS_203
	
	
	
	


Additional requirements (NS_201): If -5dBm/200MHz for other than Europe is introduced.

Note: since current -8dBm/200MHz is more stringent than 1dBm/20MHz, -8 can be replaced with 1.
	Frequency Range
	Maximum Level
	Measurement bandwidth

	23.6 f 24
	-5 dBm
	200 MHz


Additional requirements (NS_202) for Europe
	Frequency Range
	Maximum Level
	Measurement bandwidth

	7.25 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band 
	-10 dBm
	100 MHz

	23.6 f 24
	1 dBm
	200 MHz


Additional requirements (NS_203) for Europe if -5dBm/200MHz for Europe is introduced.
	Frequency Range
	Maximum Level
	Measurement bandwidth

	7.25 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band 
	-10 dBm
	100 MHz

	23.6 f 24
	-5 dBm
	200 MHz


3 Conclusion
This contribution addressed issues related with WRC 19 decision. 
Proposal 1: New NS(s) is introduced to legacy bands only if a feature for a UE to report newly introduced NS(s) for a band to a network is introduced. The feature is proposed in [3].
 Proposal 2: For n257, +1dBm/200MHz@ 23.6-24GHz protection is included in Spurious emission band UE co-existence table.

Proposal 3: NS_202 including 1dBm/200MHz@ 23.6-24GHz is introduced into n257 to allow n257 to be available in Europe.
Proposal 4: A new NS of NS_203 for n258 is introduced to meet +1dBm/200MHz@ 23.6-24GHz for other than Europe.

Proposal 5: The modified NS_202 in proposal 3 should be used for n258 as well for Europe.
Proposal 6: Two new NS(s) are necessary for n257 and n258. However, these NS(s) should not be introduced at this moment. 

Note that NS_201 can be reused by replacing -8 with -5 to accommodate on the two NS(s).

Note that if there are countries to need to meet -5dBm/200MHz immediately, there is no choice but 
introducing NS(s). However, totally four more new NS(s) should be introduced later. Two are introduced a little bit before 2024 and the other two are introduced a little bit before 2027.

Proposal 7: In case we introduce -5dBm/200MHz now with NS_20X, the introduction of additional new four NS(s) for -5dBm/200MHz shall be allowed at later stage on top of NS_20X to avoid unnecessary A-MPR. 
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