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1 Introduction
There was no consensus on FR2 EESS protection emission requirement in the last RAN4 meeting, the key divergence are as below:

1. For “Newly introduced NS is mandatory for UE brought into use at least after the changeover date”, how to define UE brought into use
2. Whether mandatory or not for UE brought into use before the changeover date

3. Whether mandatory status of NS is tied to release version
CR[1] was agreed to introduce 1dBm/200MHz for n257 as general requirement which makes 1dB/200MHz for n257 as mandatory requirement for Rel-15 UE. It is because 23.6-24GHz is relative far away from n257, no additional power backoff will be introduced.

This paper provides analysis and proposals on FR2 EESS protection requirements. 
2 Discussion
2.1 How EESS protection NS mandatory to UE 
It is agreed in WF[2] that “Newly introduced NS is mandatory for UE brought into use at least after the changeover date”. From network perspective, even after requirement changeover date, both loose and tight requirement are allowed to be signalled from gNB. Take following requirements as example:

	Requirement
	Relevant NS

	Loose requirement (Ex:1dBm/200MHz)
	NS_20X

	Tight requirement (Ex:-5dBm/200MHz)
	NS_20Y


Several NSs can be signalled with nr-NS-PmaxList under one cell, or some gNB signal NS_20X while other signal NS_20Y in the same region. It means even after change over date, and UE is mandatory to support newly introduced NS, UE still can behave with old NS. For UE brought into use after changeover date and support both requirement in above table, then the issue will be divided into 3 cases:
· gNB signal NS_20X: UE follow Loose requirement

· gNB signal NS_20Y: UE follow tight requirement
· gNB signal PmaxList with {NS_20X, NS_20Y}: UE could choose to behave with NS_20X even it supports NS_20Y
However, most gNBs will choose to signal PmaxList with {NS_20X, NS_20Y} even after changeover date, because the UEs brought into use before changeover date may be still active in the network.

Observation 1: even UE is mandatory to support newly introduced NS after change over date, UE is not mandatory to behave with newly NS. 
Then the question is, if UE is not mandatory to behave with the newly NS, why it is mandatory to support?

The answer may be: UE is mandatory to behave with the newly NS once gNB requires only on the newly introduced NS. But, whether UE is mandatory to support the newly NS depends on some obscure wording “brought into use” date, how could gNB ensure that old NS is not required for some old UEs?

Observation 2: From “2 stage emission requirement” and “NS signalling”, even we push it as mandatory to support, the tight NS may only a requirement shown up in verification test but never implemented by UE in real network.
2.2 The NS(s) for new EESS protection requirement
1dBm/200MHz for n257 is already applied.

1dBm/200MHz for n258 is mandatory to support for UE brought into use from 2019 and new AMPR requirement is needed. However, for UEs manufactured before 2019 may not support it. So, how to interpret the wording “brought into use” seems not an issue for future work. 
2.2.1 Solution with modified MPR

In[3], a solution with modified MPR is raised, some bit number is set to 1 for newly introduced NS, we copied some part as below:
	n258
	0 (leftmost bit)
	FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
	This bit may be set to 1 by a UE supporting n258

	
	1
	AMPR for NS_201 as defined in clausue 6.2.3.2 of 38.101-2 v15.7.0
	This bit may be set to 1 by a UE supporting n258 

	
	2
	NS_203 as defined in clause 6.5.3.2.4 of 38.101-2 v15.10.0
	This bit shall be set to 1 by a UE supporting n258 and brought up into use on or before 1 September 2027. Otherwise this bit may be set to 1.

	
	3
	CA_NS_203 as defined in clause 6.5A.3.2.4 of 38.101-2 v15.10.0
	


However, in the signalling framework, only the release number e.g. Rel-15 or Rel-16, will be indicated to the gNB, sub version number will not be indicated, e.g. v15.11.0 is not indicated. Thus, we cannot bundle the newly NSs with spec sub version by any current signalling.
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For the modified MPR solution, with the requirement of “This bit shall be set to 1”, a Rel-15 UE is mandatory to support this NS. But it occupies almost all bit number for one band, as shown in[3], there would be no position for modified MPR indication. In our view, it is better to specify that the NS for 1dBm/200MHz on n258 is mandatory to support from Rel-15”.

Observation 3: Modified MPR solution actually equals to: directly specify UE is mandatory to support 1dBm/200MHz on n258 from Rel-15.

Proposal 1: Do not introduce modified MPR solution for indicating on NS support.
2.2.2 Proposed solution
From the discussion of last RAN4 meeting, it seems acceptable that UE is mandatory to support 1dBm/200MHz on n258 before year 2027.

After year 2027, UE is required to support tighter requirement of -5dBm/200MHz, based on this assumption, such UE support 1dBm/200MHz in natural. However, the verification test on loose requirement could be ignored after year 2027.
Proposal 2: For 1dBm/200MHz for n258, UE is mandatory to support it from Rel-15, regardless of the “brought into use” date.
For -5dBm/200MHz on n257 and n258, it is required for UEs brought into use after year 2027. Based on the analysis on Observation1, We don’t see the necessity to define it now into the spec. Under the NS signalling solution, it would be only a verification test but not a usage s. 

Proposal 3: Leave -5dBm/200MHz requirement for the future work of RAN4.
3 Conclusion

In this contribution we discussed on the open issues on FR2 EESS protection emission requirement, according to the analysis, we have the following proposals: 
Observation 1: even UE is mandatory to support newly introduced NS after change over date, UE is not mandatory to behave with newly NS. 
Observation 2: From “2 stage emission requirement” and “NS signalling”, even we push it as mandatory to support, the tight NS may only a requirement shown up in verification test but never implemented by UE in real network.
Observation 3: Modified MPR solution actually equals to: directly specify UE is mandatory to support 1dBm/200MHz on n258 from Rel-15.

Proposal 1: Do not introduce modified MPR solution for indicating on NS support.
Proposal 2: For 1dBm/200MHz for n258, UE is mandatory to support it from Rel-15, regardless of the “brought into use” date.
Proposal 3: Leave -5dBm/200MHz requirement for the future work of RAN4.
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