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1.	Introduction
An LS from RAN5 on verification testing over ETC [1] exposed a lack of common understanding in RAN4 on applicability of core requirement over ETC in. We aim to re-establish common understanding based on record of agreements in the past and then propose how to resolve this ambiguity in the standard.
2. 	Historical background
[bookmark: _Hlk78640772]It is worthwhile to reflect on what the UE RF core requirements represent. Their primary function is to serve as a design target for minimum acceptable UE performance. Not all core requirements are explicitly tested due to various reasons, but that does not diminish its stature as design target.
Observation 1: RAN4 core requirements serve as design target for minimum acceptable UE performance.
A UE’s usage envelope is not restricted to NTC, so it is only logical that all core requirements apply over ETC. Annex E of TS38.101-2 correctly captures RAN4 intent that core requirements generally apply over ETC:
[image: ]
In the Rel-15 work phase, there was concern about ability of an FR2 UE to meet spherical coverage requirements over ETC. Some companies proposed to restrict the spherical coverage core requirement to NTC, but there was no consensus on adopting this type of change. A core requirement without implementation choice-related exemptions is important for the credibility of 3GPP amongst regulatory bodies the world over. Consistent with this philosophy that there are no agreements on record on limiting spherical coverage core requirement to NTC.
Observation 2: There are no agreements on record on limiting the spherical coverage core requirement to NTC.
[image: ]Many companies also pointed to testability limitations of the time, and a WF was agreed in RAN4#88-Bis [2] that specifically identifies its goal as limitation of verification of requirements to NTC, rather than limiting core requirements themselves to NTC, see excerpt to the right. 
In the following meeting, RAN4#89, the only agreement pertaining to spherical coverage requirements was made in context of a contribution that specifically highlighted testability limitations. The agreement is captured in the chairman’s notes from RAN4#89. Due to nature of recent discussion on this topic, it is useful to recognize that the agreement wording does not place any limitation on applicability of the core requirement but limits only testing of the requirement, and is consistent with wording adopted for the core requirement.
[image: ]
Observation 3: During the Rel-15 work phase, RAN4 agreed to limit verification (testing) of spherical coverage requirements only in context of testability limitation of the time.
Observation 4: It is not consistent with the recorded RAN4 intent to equate verification exemption of spherical coverage requirements with core requirement exemption.
As we explain in a previous contribution [3], it is more appropriate for RAN4 to defer to RAN5 to make testability decisions, in some cases after RAN4 determines the basic measurement principle.
Observation 5: RAN4’s directive to RAN5 to limit verification based on testability considerations is out of scope for RAN4.
3. 	Proposal for the future
Happily, the state of the art of testability has progressed since the agreements referenced above were established. RAN5 have overcome many of the earlier impediments pertaining to testability over ETC as reflected in updates to TR38.903 to record MU for ETC. RAN5 have also indicated via LS [4] to downstream WGs that they have updated some requirements to be tested over ETC and ‘Additional test cases with extreme testing conditions could be included in RAN5 specifications in future RAN5 meetings’. Crucially, RAN5 has established procedures for ETC verification of max. EIRP, which is just a special case of verification of EIRP spherical coverage. In K.1.1 of TS38.521-2:
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Observation 6: RAN5 no longer has a testability limitation for ETC verification of spherical coverage requirements
RAN4 is now at cross-roads on this detail. On the one hand, RAN4 cannot justify retaining a directive to RAN5 (obs. 5) in the core requirements, especially one for which motivation no longer exists (obs. 6). Also noteworthy is that the directive from RAN4 is misleading to RAN5, as is evident from incorrect conclusions on core requirement exemptions from ETC in their LS to RAN4 [1]. The logical solution is to remove the verification exemptions for FR2. 
We are also concerned that the second category of ETC exemptions, i.e. those that exempt certain core requirements from ETC applicability (EVM, etc) are not justified. These exemptions were merely ‘inherited’ from LTE requirements during the Rel-15 work phase, rather than technically motivated. A UE’s performance targets should apply over its entire usage envelope, and the core requirement should capture this intent as a design goal (Obs 1). The solution here is to remove any ETC exemptions that apply to the core requirements themselves. Note that RAN5 would still retain final say in what conditions apply during verification of requirements – for example they could still elect to continue skipping verification over ETC due to test time or other considerations. 
On the other hand, we realize this type of change could be disruptive to existing UE designs and therefore the industry. It may be possible to find some middle-way compromises for the ETC verification exemption and for the ETC requirement exemptions inherited from the LTE spec. This middle-way could be broken down by releases:
Proposal 1: Rel-17 applicability: To reflect core-requirement principles (Obs. 1), any core requirement exemptions over ETC are removed.
Proposal 2: Rel-17 applicability: To reflect existing testing capabilities (Obs. 6), any exemption from ETC verification of spherical coverage is removed.
Proposal 3: Rel-15 and -16 applicability:  RAN4 to discuss status of core requirement exemptions over ETC (example EVM, etc).
Proposal 4: Rel-15 and -16 applicability:  RAN4 to discuss status of verification exemption associated with spherical coverage over ETC.
Note that the compromise still goes against the general principle captured in obs. 5, but it might be acceptable as part of the suggested package solution.
The beam correspondence requirement references the spherical coverage EIRP requirement, therefore it does not need separate consideration.
This discussion may also have impact on any reply to [1].
4. 	Summary
Observation 1: RAN4 core requirements serve as design target for minimum acceptable UE performance.
Observation 2: There are no agreements on record on limiting the spherical coverage core requirement to NTC.
Observation 3: During the Rel-15 work phase, RAN4 agreed to limit verification (testing) of spherical coverage requirements only in context of testability limitation of the time.
Observation 4: It is not consistent with the recorded RAN4 intent to equate verification exemption of spherical coverage requirements with core requirement exemption.
Observation 5: RAN4’s directive to RAN5 to limit verification based on testability considerations is out of scope for RAN4.
Observation 6: RAN5 no longer has a testability limitation for ETC verification of spherical coverage requirements
Proposal 1: Rel-17 applicability: To reflect core-requirement principles (Obs. 1), any core requirement exemptions over ETC are removed.
Proposal 2: Rel-17 applicability: To reflect existing testing capabilities (Obs. 6), any exemption from ETC verification of spherical coverage is removed.
Proposal 3: Rel-15 and -16 applicability:  RAN4 to discuss status of core requirement exemptions over ETC (example EVM, etc).
Proposal 4: Rel-15 and -16 applicability:  RAN4 to discuss status of verification exemption associated with spherical coverage over ETC.
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* Upon the discussion outcome in next meeting, RAN4
decides which UE RF requirements are allowed to be
verified only under normal temperature condition \and
inform RAN5 on RAN4’s decision.
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Abstract:

Proposal: From a testability perspective, it is proposed to only focus on test cases based on EIRP and EIS metrics
at the beam peak for extreme temperature testing.

Discussion:
KS: if requirements are tested under ETC, they should be Peak EIS and Peak EIRP at the nominal beam peak:
Apple: we would like to clafiy that it is not possible to test spherical coverage and TRP under ETC.

KS & R&S & Auritsu: YES.

Huawei: Beam peak directions may be different according to ETC or NTC considering phaseshift
Qualcomm: we need to check if the beam peak direction is changed of not

NXP: For PCH1, the beam is much nasrower s that PC1 UE's beam peak: direction could be different.

Opinion from Test vendors: It is challenging to test spherical coverage and TRP under ETC.
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The beam peak searches shall be performed for every waveform by default unless the device manufacturer explicitly
declares that the beam peak from one waveform is applicable for the other waveform.

“The beam peak scarches shall be performed separately for NTC (Normal), ETC (TL), and ETC (TH).
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E.2.1 Temperature

All RF requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber.




