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1. Introduction
RAN4 have been discussing how to introduce EESS protection requirements agreed in WRC-19. If new NS value(s) is introduced for an existing band after devices supporting the band come out on the market, and a network cannot know with which NS values each of the UEs can support, which causes the connectivity issues. To address this, RAN4#94e-bis approved WF capturing possible options [1]. In RAN4#95e, it was approved to introduce explicit signaling for a UE to report newly supported NS value(s) for a legacy band to the network (reuse modifiedMPR bits). This paper discusses remaining issues for WRC-19 resolution, and how to write it in the specification.
2. Discussion
2.1 Backgrounds
Common understanding of regulatory requirements was captured in the approved WF [1][2]. In RAN4#94-e, [3] for n257 and [4] for n259 proposed the simplest way for introduction of EESS protection where EESS protection is specified in general spurious emission requirement. However, there was a contribution that EESS protection for n257, n258, and n260 would needs A-MPR, which means the necessity of introduction of new NS for the existing band. If we introduce new NS in existing bands, there would be two types of UE existing in a real environment, one is UE working with an existing NS and anther is UE working with a new NS. In such a case, a concern was raised that if NW cannot know which NS values each of the UEs can deal, there would be connectivity issues for the cases of Pscell addition in NSA and handover in both SA and NSA, as described in [5][6]. To address this issue, WF [1] approved the direction that NW should know which NS values each of the UEs can deal, and listed possible solutions. In RAN4#95-e, it was approved to take option 2 and Alt 1-2 described in WF [2]. Option 2 was taken because it was clarified in the previous meeting that -8dBm/200MHz emission requirement is not required in Europe. Alt 1-2 was taken to avoid the situation UE would violate the regulation while we reuse the existing signalling of “modified MPR”. Figure 2.1-1 shows the excerpt from the approved WF [2] as a reference:
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Figure 2.1-1: Excerpt from the approved WF [2]
Table 2.1-1 shows our understanding on relationship between NS values and emission requirements based on the agreements:
· For 28GHz:
· For Global, US, and Japan,
· For n257, NS_200 would be used before changeover date, and NS_204 would be used after changeover date. 
· For n258, NS_203 would be used before changeover date, and NS_204 would be used after changeover date. 
· For Europe
· For n257 and n258, NS_202 would be used before changeover date, and NS_201 or NS_20X (NS values depends on whether NS_201 is repurposed or not) would be used after changeover date. 
· For 40GHz:
· For n259, NS_200 would be used for all region since there is no A-MPR and 7dBm/1GHz requirement have already been included in general spurious requirement.
· For n260, NS_205 would be used for all region.
Table 2.1-1: Summary of relationship between NS values and emission requirements
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The remaining issues are how to write it in specification and whether NS_201 is repurposed or not. It was agreed that it is mandatory for UE brought into use at least after the changeover date to support the related new NS, but we need to discuss about enforcement of the time of UE brought into use. 
Observation 1: Remaining issues for WRC resolution are how to treat enforcement of the time of UE brought into use and whether we should repurpose NS_201 or not.
2.2  Enforcement of the time of UE brought into use
Here, we summarize options in Table 2.2-1 and Figure 2.2-1, which were shown in the previous meeting, as far as we understood.
Option 1 is to mandate all of new NS immediately. This is the simplest way to introduce EESS protection, and we don’t care about when we implement new NS applied after changeover date. However, if option 1 is taken, unnecessary A-MPR is applied to UE brought into use before changeover date although such UE do not have to meet more stringent EESS protection requirement. Furthermore, we would like to note if option 1 is taken, we don’t need to specify new NS for UE brought into use before changeover date, since new NS for UE brought into use after changeover date, which is associated with more stringent protection requirements, is set as mandatory.
Observation 2: For option 1 that mandate all of new NS immediately, UE brought into use before 1 September 2027 is forced to implement unnecessary A-MPR.
Option 2 is to mandate new NS applied after changeover date later at the right time while we introduce new NS(s) applied before changeover date immediately. Option 2 may address concerns on applying unnecessary A-MPR described in option 1. However, for option 2, it seems to be difficult to decide when “the right time” is since a UE brought into use after changeover date may use older chipset implemented before “the right time”. For example, if we set the right time as 1 August 2026, and we specify that it is mandatory for UE to support new NS(s) from Rel-15.N which will be published in 1 September 2026. Then it seems that a chipset or/and an UE complying Rel-15.N-1 does not need to support new NS(s), but there is a possibility that such UE will be brought into use after 1 September 2027, more specifically, if the definition of “brought into use” is the time of achieving certification in regulatory of some regions, such UE may achieve certification after 1 September 2027.
Observation 3: For option 2 that it is difficult to decide when “the right time” is since a UE brought into use after changeover date may use older chipset implemented before “the right time”.
Option 3 is to reuse same definition with WRC-19 decision, i.e., introduce all of new NS, and NS(s) applied after changeover date have NOTE describing it is mandatory for UE “brought into use after 1 September 2027” which is the same definition used in  WRC-decision. If option 3 is taken, it is up to chipset and UE venders when their products should implement NS(s) applied after change over date addressing regulatory in different regions. But this concern might be addressed if it is possible that chipset implements the function of supporting new NS(s) applied after changeover date but disable its capability, and will enable its capability when it will be needed. Based on the above, we would like to propose to take Option 3.
Proposal 1: For EESS protection requirements applied to UE brought into use after changeover date, take option 3 that introduce the requirements with NOTE describing it is mandatory to support new NS for UE “brought into use after 1 September 2027”, which is the same definition used in  WRC-decision.

Table 2.2-1: Options for enforcement of the time of UE brought into use
	Option
	Abstract
	Concerns

	1
	Mandate all of new NS immediately
	· Unnecessary A-MPR is applied to UE brought into use before changeover date.

· NOTE: If option 1 is taken, NS for UE brought into use before changeover date is not needed, since new NS associated with more stringent protection requirements is set as mandatory.

	2
	Mandate new NS applied after changeover date later at the right time
# Introduce new NS(s) applied before changeover date immediately
	· It is difficult to decide when “the right time” is since a UE brought into use after changeover date may use older chipset implemented before “the right time”

· For a way mandating based on release,  if a chipset complying Rel-15.N is implemented, and then new NS(s) applied after changeover date will be set as mandatory in Rel-15.M (N<M),  the UE using the chipset may not support new NS.

	3
	Reuse same definition with WRC-19 decision
#Introduce all of new NS, and NS(s) applied after changeover date have NOTE describing it is mandatory for UE “brought into use after 1 September 2027” which is the same definition used in  WRC-decision
	· It is up to chipset and UE venders when their products should implement NS(s) applied after change over date addressing regulatory in different regions.

· This concern might be addressed if it is possible that chipset implements the function of supporting new NS(s) applied after changeover date but disable its capability, and will enable its capability when it will be needed.



[image: ]
Figure 2.2-1: Options for enforcement of the time of UE brought into use
2.3 Whether NS_201 is repurposed or not
For repurposing NS_201, considering a concern on already existing devices supporting NS_201 with lower A-MPR, we would like to propose to introduce another NS value as NS_206.
Proposal 2: For whether NS_201 is repurposed or not, do not change the definition of NS_201 and introduce another NS value.
2.4 Introduction of requirement specified into general spurious emission
It was agreed that -1dBm/200MHz for n257 should be specified into general requirement. The introduction of this requirement can be done apart from the above two issues described in section 2.2 and 2.3. Furthermore, this requirement is required for UE to meet from 1 January 2021 according to WRC-19 decision. Therefore, we propose to introduce this general requirement in RAN4#96-e, and corresponding CR [7] should be endorsed in this meeting.
Proposal 3: Introduction of -1dBm/200MHz for n257 into general requirement should be done in RAN4#96-e, and corresponding CR [7] should be endorsed in this meeting.  
3. Conclusion
In this contribution, we proposed our views on WRC-19 resolution. Our proposals are summarised as follows:
Observation 1: Remaining issues for WRC resolution are how to treat enforcement of the time of UE brought into use and whether we should repurpose NS_201 or not.
Observation 2: For option 1 that mandate all of new NS immediately, UE brought into use before 1 September 2027 is forced to implement unnecessary A-MPR.
Observation 3: For option 2 that it is difficult to decide when “the right time” is since a UE brought into use after changeover date may use older chipset implemented before “the right time”.

Proposal 1: For EESS protection requirements applied to UE brought into use after changeover date, take option 3 that introduce the requirements with NOTE describing it is mandatory to support new NS for UE “brought into use after 1 September 2027”, which is the same definition used in  WRC-decision.
Proposal 2: For whether NS_201 is repurposed or not, do not change the definition of NS_201 and introduce another NS value.
Proposal 3: Introduction of -1dBm/200MHz for n257 into general requirement should be done in RAN4#96-e, and corresponding CR [7] should be endorsed in this meeting.  
References
[1] R4-2005738, “WF on WRC-19 outcome and impact on RAN4 specifications”, NTT DOCOMO, INC.
[2] R4-2009141, “WF on WRC-19 outcome and impact on RAN4 specifications”, NTT DOCOMO, INC.
[3] R4-2000230, “EESS protection from n257”, NTT DOCOMO, INC.
[4] R4-2000233, “EESS protection from n259”, NTT DOCOMO, INC.
[5] R4-2000220, “Necessity of signaling supported NS values”, NTT DOCOMO, INC.
[6] R4-2003241, “More on necessity of signaling supported NS values”, NTT DOCOMO, INC., KDDI Corporation, SoftBank Corp.,
[7] R4-2010589, “CR for introduction of EESS protection for n257 into general spurious emission”, NTT DOCOMO, INC, RAN4#96-e
image3.png
Mandate
1 all of new NS
immediately

Mandate

2 new NS

at the right time

Reuse same

3 definition with
WRC-19
definition

[l Introduce new NS in Spec  [Jll Mandate supporting new NS

UE brought into use before 2027.9 1
is forced to implement unnecessary A-MPR I

It’s difficult to decide 202x.y, i.e.,

|
. - how long before 2027.9 should
H new NS be specified as mandatory

- < >

| |

|

|

1 — !

It's up to chipset and UE venders
when their product should
implement new NS





image1.png
WF 1

Take Option 2 and Alt 1-2from (3] as package agreements
~ -8dBm/200MHz requirements is not needed and will be removed
~ NS_202 includes harmonic requirements (Requirement 4) and +1 dBm/200 MHz
(Requirement 2)
~ Take AMPR values proposed in WF3
+ +1d8m/200MHz for 1257 & 7dBm/1GHz for n259 are ntroduced into NS_200, respectively
accordingto the previous agreements.
~ Newly introduced NS is mandatory for UE brought into use at least after the
changeover date
+ How to reflect thisin specification can be part of the CR work, including the enforcement of
the time of “UE brought nto use”
+ Whether NS 201 can be repurposed to signal the -5dBm/200MHz requirement s FFS
+ Whether mandatory o not for UE brought nto use before the changeover date is FS
= FFS howto avod mandatingUEsto mestNS_204 beforeit i required i regultions, .. unt
2024 €0 and 2037 7105
+ FFS if mandatory status of NS s tied to release version

NOTE: This WF is only applicable to WRC-19 requirements.




image2.png
Before changeover date

NS_200 me/ZOOMHZ No change for Global, US, Japan 7_dBm/1GHz No change feiallicorey
into general into general #n259
#n257
NS_201 or NS 20X
-10dBm/100MHz  -10dBm/100MHz After changeover date
#Depend on whether i i for Europe - - -
NS_201is 5dBm/200MHz 5dBm/200MHz #n257 and n258
repurposed or not
-10dBm/100MHz  -10dBm/100MHz Before changeover date
NS_202 i i for Europe - - -
1dBm/200MHz 1dBm/200MHz #n257 and n258
Before changeover date
NS_203 - 1dBm/200MHz for Global, US, Japan - - -
#n258
After changeover date
NS_204 -5dBm/200MHz -5dBm/200MHz for Global, US, Japan - - -
#n257 and n258
7dBm/1GHz

For all region

NS_205 - - - - + #1260

-13dBm/MHz




