3GPP TSG-RAN WG4 Meeting # 105														R4-2220575
Toulouse, France, 14th – 18th November 2022

Agenda item:			9.5.9
Source:	MediaTek
Title:	Ad hoc minutes for UE RF requirements for LTE_NBeMTC_NTN_UERF
Document for:	Information
Summary of adhoc
The following is a summary of the outcome of the evening ad-hoc.
Issue 2-1: MDL
Option 2 vs Option 3: 3 companies vs 1 company. Agree if we do option 2 then we put as normative text instead of a note. Further discussion needed to agree TP on Friday.
Issue 3-1-1: TS36.102 v020 approval
Agreed updated TS.
Issue 3-1-3: TS36.102 suffix A/B clause levels and general clarifications
Agreed to 2nd level clauses and approve TP in R4-2220028.
Issue 3-2-2: FCC part 25.202(f) general interpretation
Discussion on the following text, some general support. Companies requested to check this further as part of general TP from ZTE on emissions requirements and refine on Friday. Some comments indicating that the 26dB bandwidth should be more clear in terms of what it refers to.
6.5B.3.3	Additional Spectrum Emission Mask for category NB1 and NB2
This requirement is specified in terms of an "additional spectrum emission" requirement.
6.5B.3.3.1	Minimum requirement (network signalled value "NS_XY")
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. When "NS_XY" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table X.Y-Z.
Table 6.5B.3.3.1-1: Additional requirements
	ΔfOOB
(MHz)
	Spectrum Emission Limit (dBm)
	Measurement bandwidth

	± [0.1 – 0.3]
	-2 for PC3
-5 for PC5
	4 kHz

	± [0.3 – 0.9]
	-12 for PC3
-15 for PC5
	4 kHz

	± [>0.9]
	-13 for PC3 and PC5
	4 kHz


[NOTE: ΔfOOB = 0.1 corresponds to -26 dB bandwidth according to the emission mask limits defined in clause 6.5B.3.2.]

6.5A.3.3	Additional Spectrum Emission Mask for category M1
This requirement is specified in terms of an "additional spectrum emission" requirement.
6.5A.3.3.1	Minimum requirement (network signalled value "NS_XY")
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. When "NS_XY" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table X.Y-Z.
Table 6.5A.3.3.1-1: Additional requirements
	ΔfOOB
(MHz)
	Spectrum Emission Limit (dBm)
	Measurement bandwidth

	± [0 – 0.7]
	-2 for PC3
-5 for PC5
	4 kHz

	± [0.7 – 2.8]
	-12 for PC3
-15 for PC5
	4 kHz

	± [>2.8]
	-13 for PC3 and PC5
	4 kHz


[NOTE: ΔfOOB = 0.1 corresponds to -26 dB bandwidth according to the emission mask limits defined in clause 6.5B.3.2.]

Issue 3-2-5: ETSI masks
It was proposed to add the following note to address these scenarios:
[NOTE: In order for a UE operating in b256 to comply with emissions requirements in EN 301 442 when NS_xxx is signalled, it is expected that the network shall configure a gap of xxx kHz between the channel edge of the channel bandwidth operated by the UE and FUL_low and FUL_high.]
Way forward: Agreed to work further on exact text, as part of Emissions TP from ZTE, but principle seems ok.
Issue 3-2-7: NS-01 applicability
Agreed to define NS_01 with requirement defined in 6.6.2F.1 (NB-IoT) and 6.6.2.1.1 (cat-M1) of TS 36.101 for b255 and b256.
Issue 3-4-1: Frequency Error requirement
Agreement on the modified text below as an improvement, but some disagreement on the “ideally pre-compensated” term and from which perspective it is ideal. Qualcomm and Ericsson to update their TPs according to below, and more discussion needed to finalise on Friday on the “ideally precompensated” issue.
6.4.1B	Frequency error for UE category NB1 and NB2
For UE category NB1 and NB2, the UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 clause 23.21.2.2).
The UE pre-compensated modulated carrier frequency shall be accurate to within the limits in Table 6.4.1B-1, observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the ideally pre-compensated reference uplink carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps or in between segments, as defined in clause 10.1.3.6 of TS 36.211. When segmentation is applied, then the UE shall update precompensation at the beginning of each segment prior to segment transmission.
[NOTE:    The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases of which one has zero Doppler conditions.
Table 6.4.1B-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency (GHz)
	Frequency error (ppm)

	≤1
	±0.2

	>1
	±0.1



Issue 3-4-3: Pre-compensation impact on fulfilling emission requirements
It was proposed to add the following note to the out of band emissions clauses:
[NOTE: When the UE is operating in an NGSO deployment, in order for a UE to comply with emissions requirements outside of its operating band when applying precompensation, it is expected that the network shall configure a guardband equivalent to the maximum doppler shift expected for the NGSO constellation between the channel edge of the channel bandwidth operated by the UE and the band/block edge.]
In-principle agreement with the approach, but more clarity on the text needed, including from the perspective of which node it is intended. May need an update to SAN spec too.
<<End of summary>>
NOTE: The information in the following sections is just for reference.
Topic #1: General & workplan (9.5.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218241
	MediaTek inc.
	Proposal: In this contribution, we provided UE and SAN demodulation requirements work plan for NB-IoT/eMTC for NTN requirements.
<Moderator comment: Propose to manage this document in demod session in agenda item 9.5.8. The update is for information and inviting feedback ready for approval at RAN4#106>

	R4-2219791
	Ericsson
	<Moderator comment: Will be handled in Topic#3, despite being more than 1 discussion doc for this company>

	R4-2219973
	Huawei, HiSilicon
	Proposal: Approve the above work-plan for the TS 36.181 drafting.
<Moderator comment: The update is for information and inviting feedback, ready for approval at RAN4#106>

	R4-2219974
	Huawei, HiSilicon
	Proposal: Rel-17 CR to TS36.307 to add Release-independence from Rel-17



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: Work plan for SAN RF conformance requirements
[bookmark: _Hlk118880790]Issue 1-1: SAN conformance testing work plan
· Proposals: This is for information and to invite feedback at this meeting.
· Recommended WF
· Companies invited to provide early feedback by email to the proponents. Will not be approved at this meeting.
Sub-topic 1-2
Sub-topic description: Approval of Rel-17 CR to TS36.307 
Issue 1-2: TS36.307 CR for Release-independence
· Proposals
· Option 1: Approve R4-2219974 as it is
· Option 2: Updates needed prior to approval
· Recommended WF:
· Suggest handling this document formally towards the end of the meeting as some of the requirements structure may need to be updated based on new agreements on TS36.102 or TS36.133.

Topic #2: System parameters (9.5.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219271
	Huawei, HiSilicon
	Observation 1: The existing channel number offset MDL/MUL for FDD are designed for in-band/guard-band deployment within an E-UTRA carrier. 
Observation 2: There’s a reserved DC sub-carrier which does not belong to any PRB in the LTE DL, while there’s no DC sub-carrier in the UL. Hence, there’s an extra offset of 0.0025 for FDL compared with FUL, i.e. 0.0025*(2MDL+1) vs 0.0025*(2MUL).
Proposal 1: Define the formula for the DL carrier frequency FDL using the same form as for the UL carrier frequency FUL. And define the value range for both MDL and MUL as {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9}.
Observation 3: The value range of {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9} for MDL and MUL is potentially forward compatible with NR-NTN in-band deployment.

	R4-2219363
	ZTE Corporation
	Proposal 1: propose to remove the 100kHz guard band for both of next to the edge of RF bandwidth and between adjacent NB-IoT carriers.
Proposal 2: to follow the same M_DL value of TN FDD band in Rel-18.

	R4-2219790
	Ericsson
	Observation 1: In the legacy NB-IoT specification, MDL is selected from {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, -0.5, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9} for FDD, which results in unutilized spectrum resources for orthogonal arrangement between anchor and non-anchor carrier since between anchor and non-anchor carriers there are 8 unused subcarriers as the closest possible selection.
Observation 2: In Rel-18 for NB-IoT over NTN, MDL is selected from -9.5, -8.5,-7.5, -6.5, -5.5, -4.5, -3.5, -2.5 -1.5, -0.5, 0.5, 1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5} for FDD, which opens the possibility of having no unused subcarriers (i.e., no unutilized resources) between anchor and non-anchor carriers with orthogonality design.
Proposal-1: Re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5 and this is option 2 in WF [1].

	R4-2220025
	MediaTek (Chengdu) Inc.
	Observation 1: There are a few reasons as to why a 100kHz guard band may be useful to consider, relating to specific deployment scenarios, and not necessarily generic issues.
Proposal 1: Possibly the application of Foffset by the SAN could be optionally applied if needed to meet specific requirements in certain scenarios from SAN side. Application of Foffset to support the UE in certain scenarios should also be considered, e.g. for fulfilment of FCC 25.202 requirements.
Proposal 2: Agree to apply existing M_DL values for FDD non-anchor carrier operation for NB-IoT.
Observation 2: The agreement to add Suffix A clauses whenever the main clause requirement does not apply to all UE categories was not covered by the latest TP. A new TP is proposed in [1] to cover this.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1
Sub-topic description: MDL values for non-anchor carrier operation
Main controversial issues: Whether to re-apply TN approach or not. It is stated by proponents that allowing modified M_DL will improve the spectrum efficiency by reducing the # of subcarriers between NB carriers and keeping orthogonality between NB carriers.
Issue 2-1: MDL
· Proposals
· Option 1: Reuse existing M_DL values defined for FDD from 36.101.
· Option 2: Re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5. 
· Option 3: Define the formula for the DL carrier frequency FDL using the same form as for the UL carrier frequency FUL. And define the value range for both MDL and MUL as {-10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9}.
· Recommended WF
· TBD – but finalisation needed at this meeting.
Huawei: we propose option 3. we think that the NTN our baseline is to design the SA first. We suggest first reusing the values and make minor modification to make FUL and FDL similar.
ZTE: We prefer Option 1. How to ensure the orthogonal between carriers was discussed in Rel-13. In the maintenance phase, we can address the issue for Rel-13 NB-IOT UE and Rel-18 UE for NTN.
Ericsson: Agree option 2 and 3 are similar. It just some value. Regarding ZTE comment, whether we should move to maintenance, maintenance is just allow the maintenance. Not sure if it is correct approach. In our approach we just specify MDL. MUL can be calculated by UE.
Qualcomm: OK with using the updated M-DL values to improve the spectrum efficiency. We minor prefer Option 2. Option 2 keep exact one to one mapping.
Mediatek: We could live with other options. Agree with Qualcomm. Keeping the changing values is confusing.
Huawei: first to ZTE, we do not understand why to align with legacy. If going with Option 1, only M_DL value can be used for SA. Others are not useful. Regarding Qualcomm comment, we are OK to keep the exact the same MDL and MUL values. We can keep them but not use them. To Ericsson, MUL is defined in the spec for TN spec anyway. We keep defining MUL formula in NTN and it is up to UE whether to use it or not.
Agreement: further discuss the option 2 and option 3.
Evening ad-hoc
Proposal from Moderator: Agree Option 2: 
· Re-using the existing set introducing a new note for deriving a new MDL value defining MDL = MDL + 0.5. 
Agree if we do option 2 then we put as normative text. Further discussion needed to agree TP on Friday.
Sub-topic 2-2
Sub-topic description: Application of Foffset by SAN for NB-IoT  
Main controversial issues: Whether to re-apply TN approach or not.
Issue 2-2: Foffset for NB-IoT
· Proposals
· Option 1: The application of Foffset by the SAN could be optionally applied if needed to meet specific requirements in certain scenarios from SAN side. Application of Foffset to support the UE in certain scenarios should also be considered, e.g. for fulfilment of FCC 25.202 requirements.
· Option 2: Remove the Foffset
· Recommended WF
· TBD – but finalisation needed at this meeting.
Topic #3: UE RF requirements (9.5.5)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218036
	Ligado Networks
	Observation 1: <From FCC part 25.202> The 25 and 35 dB attenuations are relative to the mean output power of the transmitter within the authorized bandwidth and not relative to PSD based on 4 kHz bandwidth as submitted in [3].
Observation 2: From the above definitions, for IoT NTN UE, the authorized bandwidth is same as the channel bandwidth and the assigned frequency is same as the center of the channel bandwidth. 
Observation 3: The FCC CFR §25.202(f) unwanted emission requirements for a mobile satellite terminal are considerably relaxed compared to 3GPP’s general SEM requirements when normalized for the bandwidth.
Observation 4: MBW of 4 kHz is not specified as part of the general SEM requirements and UE conformance specifications will not include test requirements related to MBW of 4 kHz specified in CFR §25.202(f).
Proposal 1: The following additional SEM requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified <see document for detailed proposal>
Proposal 2: The following additional spurious emissions requirements are proposed for NS_57N to ensure UE conformance test case for MBW of 4 kHz gets specified
Proposal 3: It is proposed that A-MPR is not required for IoT NTN operation for NTN Band 255 CAT-M1 UE to meet the additional spurious emissions requirements and CFR §25.202(f).

	R4-2218376
	Mediatek India Technology Pvt.
	Proposal: To approve the latest TS36.102 v0.2.0 that incorporates the changes agreed at RAN4#104bis-e.

	R4-2218377
	Mediatek India Technology Pvt.
	<Moderator comment: Reserved document for TS36.102 v0.3.0 to reflect the outcome of RAN4#105>

	R4-2218421
	Mediatek India Technology Pvt.
	Proposal 1: Reuse existing NB-IoT NTN requirements for ACLR, MPR and General SEM. 
Proposal 2: The NS_01 and its’ associated general requirements are reused for bands b255 and b256 regardless of UE categories.   
Proposal 3: NS_100 not needed unless there is identified a need for the UE to behave differently when it is operating adjacent to a UTRA carrier.
Proposal 4: Regarding band b255, reuse NS_57N’s A-MPR value of N/A for category M1 and NB1/NB2 UEs. 
Proposal 5: In China region, to assume band b256 upper 5MHz guard band is the same as band n256 for protecting n34/b34. In the same way as NS_24, we propose the NS_XX’s associated A-MPR value to be  N/A for band b256 for category NB1/NB2 UEs. 
Proposal 6: While there is some ambiguity in the FCC part 25.202 requirement, in order to achieve the mask, a guard band approach is the only realistic option for NB-IoT deployment. Depending on the definition, either an explicit guard band could be added, or it could be defined as part of an additional channel bandwidth for NB-IoT.
Proposal 7: Agree to not allow pre-compensation updates during ongoing segments, and during repetitions except in transmission gaps. The example text in this document can be used as the basis of a TP in the absence of other similar proposals. 
Proposal 8: Reuse existing NB-IoT TN requirements for IoT NTN UE ACS and adapt the test parameters according to the -40dBm Maximum Input Level.

	R4-2218767
	Sony
	Proposal: TP for UE ACS requirements

	R4-2219039
	Xiaomi
	Proposal 1: UE co-existence requirements in TS 38.105 could be reused for NB-IoT and Cat-M1 in band 255 and 256.
Proposal 2: the same NS value can be applied to additional spurious requirement as for TN spec if the same requirement is applicable for the NTN band as for TN.
Proposal 3: NS_57N should be also introduced to TS36.101-2 with modification of the 1.4 MHz channel bandwidth for cat-M1 and 200 kHz for Cat-NB1 and NB2.
Observation 1: the additional FCC 25.202(f) requirement is much relaxed compared with general SEM requirement in TS36.101.
Proposal 4: like NR NTN spec, it is not necessary to introduce the additional FCC 25.202(f) requirement for NB-IoT and Cat-M1 in band 255.

	R4-2219040
	Xiaomi
	Proposal: TP on spurious emissions for UE

	R4-2219270
	Huawei, HiSilicon
	Proposal 1: When measuring frequency error, the TE shall remove the artificial frequency offset caused by the pre-compensation in the UL signal before comparing the measured carrier frequency with the configured UL carrier frequency.
Observation 1: The measured frequency error may include both the conventional LO frequency error and the Doppler shift estimation error.
Observation 2: The NTN satellite UE is required to autonomously and continuously pre-compensate the Timing Advance and the instantaneous frequency Doppler shift.
Proposal 2: Only define UE frequency error requirements under constant Doppler shift in Rel-18.
Observation 3: For UL segmented transmissions, the UE is required to perform pre-compensation per segment. For HD-FDD, the UL gaps between the UL segmented transmissions are reserved for the UE to adapt the estimation for the pre-compensation.
Proposal 3: For UL segmented transmissions, only consider to define UE frequency error requirements under constant Doppler shift per segment in Rel-18.

	R4-2219370
	ZTE Corporation
	Proposal 1: propose to reuse existing NB-IoT UE ACLR over UTRA requirements, SEM and MPR requirement for NTN NB-IoT UE.
Proposal 2: for NB1/NB2 UE, no A-MPR requirement are needed for NS_57N for band n255.
Proposal 3: don’t consider the FCC 25.202 (f) requirement for IoT NTN UE since this is only applicable for SDARS terrestrial repeater.
Proposal 4: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for NB1/NB2 operating in Band n256. 
Proposal 5: for Cat M1 UE, define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_57N with requirement defined in 6.5.3.3.2 of TS 38.101-5 (channel bandwidth to be updated as 1.4MHz for Cat M1) for Cat M1 operating in Band n255 and no A-MPR requirement for NS_57N.
Proposal 6: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for Cat M1 operating in Band n256.

	R4-2219371
	ZTE Corporation
	Proposal: TP on spurious emissions for the UE

	R4-2219475
	Qualcomm Inc.
	Observation 1: NR uses NS-signaling to signal UE of UTRA ACLR requirement whereas LTE default behaviour is that UTRA ACLR needs to be met and specifications provides exception to this in specific operating bands with no NS-signaling.
Observation 2: The restriction limit NS_24 to apply only for channel bandwidth of 5 MHz or above is not valid for eMTC and NB-IoT.
Observation 3: Only 10 kHz guard band is allowed from NB-IoT transmission to the FCC requirement. The closest 4 kHz MBW is fully within the first unused subcarrier when 15 kHz tone spacing is used.
Observation 4: Neither PC3 nor PC5 NB-IoT UE can meet FCC emission mask with full transmit power, A-MPR is required.
Observation 5: Up to [7] dB A-MPR could be required for single-tone transmission at band edge. Also 3 and 6 tone allocations will require A-MPR. 
Observation 6: ETSI EN 301 442 is at some frequency offsets near the wanted signal more stringent than 3GPP mask both for NB-IoT and Cat. M1. It also contains spurious emission requirements for GNSS frequencies.
Observation 7: ETSI EN 302 574-3 is more relaxed than 3GPP mask at close offsets, however, it also contains spurious emissions requirements for GNSS frequencies.
Observation 8: ETSI EN 302 574-2 contains different requirement sets for and their applicability needs further clarification. Some of the requirements are more stringent than 3GPP requirements.
Proposal 1: Maintain TN LTE approach and do not specify NS_100 for UTRA ACLR protection. Instead, UTRA ACLR needs to be met by default and exception specified for specific operating band if this is not required. Therefore, exception for band 255 needs to added to ACLR requirements.
Proposal 2: Specify NS_24 emission requirement to apply both for LTE NTN NB-IoT as well as eMTC.
Proposal 3: The need for A-MPR needs to be studied for both for LTE NTN NB-IoT and eMTC to meet NS_24 requirements.
Proposal 4: RAN4 to perform A-MPR study to verify A-MPR required for NB-IoT UE to meet FCC emission requirements.
Proposal 5: No A-MPR is required for Cat. M1 UEs to meet FCC emission requirements.
Proposal 6: RAN4 needs to consider which ETSI regulatory requirements need to be captured into 3GPP specification and investigate whether A-MPR or other approaches are needed due to ETSI EN 301 442, and potentially also other, requirements.
Proposal 7: Agree the TP to TS 36.102 for MPR and AMPR provided in Appendix

	R4-2219788
	Ericsson
	Proposal-1: Legacy TN ACLR, SEM and MPR requirement should be reused for NB-IoT NTN and Cat-M1 NTN.
Observation 1 The FCC 25.202(f) requirement is more stringent than the 3GPP SEM mask for Cat-M1 and NB-IoT.
Proposal-2: Consider introducing the above additional SEM in the NTN IoT UE specification.
Proposal-3: The new NS value will be needed for new FCC requirement for the additional SEM and additional spurious requirement.
Proposal-4: RAN4 discuss the A-MPR table above for b255 and b256 for new FCC requirement.
Proposal-5: No A-MPR needed for subPRB feature for Cat_M1 for PC3 and PC5 to meet FCC requirement.

	R4-2219789
	Ericsson
	Observation 1: The expectation of the frequency error performance is at SAN network, e.g. SAN antenna connector or SAN baseband.
Observation 2: To take account the different factors impacting the frequency error, it can be measured at UE antenna connector as well.
Observation 3: It is not mandated for IoT UE when to apply pre-compensation for doppler frequency in RAN1 specification.
Proposal-1: RAN4 makes assumption of UE apply pre-compensation at each segmentation.
Proposal-2:LS to RAN1 to confirm the pre-compensation period if needed.
Proposal-3: Apply the 256ms maximum test duration for the long PUSCH transmission for UE without segmentation capability.
Observation 4: The doppler frequency estimation error can be within 0.02 ppm if the satellite velocity error and position error be within 3m/s and 240m respectively.
Proposal-4: Confirm in RAN4 if there is frequency error budget due to the off-raster grid transmission and confirm the frequency budget caused by satellite/UE position error and satellite velocity error
Observation 5: There is no need to discuss the BS doppler frequency error tolerance if the UE Frequency error would be set within around 0.2ppm.
Proposal-5: RAN4 discuss above frequency error requirement for LEO and GEO separately.
Observation 6: Emulation satellite movement could be frequency shift with the amount of the doppler frequency for the static UE.
Proposal-6: Emulation of the satellite movement for UL by compensating the ideally UE pre-compensated frequency in opposite direction per segmentation-wise is necessary.
Proposal-7: Whether to have GNSS access at TE could leave to RAN5 to decide.
Proposal-8: The ideally UE pre-compensation doppler frequency should be specified in annex so that frequency error caused by the deviation from the non-ideally pre-compensation doppler frequency would be minimized.

	R4-2219791
	Ericsson
	Observation 1: In both FCC and ITU regulatory requirement, the maximum doppler frequency should be taking account in space stations. There is no such consideration in the earth stations. Meaning the UE shall not transmit outside its assigned channel.
Observation 2: In FCC 25.142, the emission requirement should be meet considering the worst-case frequency tolerance with the maximum positive and negative doppler shift.
Observation 3: UE emission mask shall be started at the edge of the configured channel bandwidth according to regulatory.
Observation 4: The pre-compensation shall be disabled to comply the regulatory requirement at the band edge or adjacent to another operator if the LO shift is used for pre-compensation
Observation 5: The UE can transmit outside the configured channel if the channel is within the operator frequency block and not adjacent to the other operator or at the band edge.
Observation 6: UE is not allowed to transmit outside the assigned channel when the channel is adjacent to another NTN operator or incumbent service or at the band edge.
Proposal-1: RAN4 discuss the above scenarios and possible LS to RAN1 to confine the pre-compensation within the assigned channel bandwidth when notified by network.

	R4-2219867
	Huawei, HiSilicon
	Proposal: TP on UE SEM and ACLR

	R4-2219878
	Qualcomm Incorporated
	Observation 1: All NTN UE’s has to perform frequency pre-compensation.
Observation 2: Frequency pre-compensation is mandated regardless of supported scenario.
Observation 3: Doppler shift is significant for all possible cases with maximum doppler shifts in the analysed scenarios.   
Observation 4: According to agreements made so far, Doppler pre-compensation behaviour will have significant impact on frequency error behaviour if UE is tested with agreed worst case assumptions 
Observation 5: UE is required to keep the same pre-compensation for the duration of the segment. 
Observation 6: Segment duration is configured by the network
Observation 7: For NB-IoT and for GSO, segmented transmissions are not applicable.   
Observation 8: UE Doppler pre-compensation behaviour during repetitions is not defined by any pre-existing agreement 
Observation 9: Proposal to include post compensation in UE RF requirement for maximum frequency error of +/- 0.1 ppm needs more discussion on UE requirement 
Proposal 1: NTN IoT UE frequency error requirement is defined such that UE is required to maintain estimated Doppler pre-compensation constant for the duration of the segment.  
Proposal 2: UE is assumed to maintain same frequency pre-compensation for duration of the repetitions and update compensation, if UE needs to, during the gaps defined in TS 36.211 
Proposal 3: Defined frequency error reference point at UE connector
Proposal 4: Define UE frequency error +/- 0.1 ppm and +/- 0.2 ppm in static conditions without changing doppler in the incoming signal

	R4-2220023
	MediaTek (Chengdu) Inc.
	Proposal: TP on TS36.102 Clause 2, 3 and 4

	R4-2220028
	MediaTek (Chengdu) Inc.
	Proposal: TP on suffix clause levels and other clarifications

	R4-2220046
	Qualcomm Incorporated
	Proposal: TP for 36.102 for NB frequency error



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 3-1
Sub-topic description: TS36.102 general aspects.
Issue 3-1-1: TS36.102 v020 approval
· Proposals
· Option 1: Approve TS36.102 v0.2.0
· Option 2: Other
· Recommended WF
· Agree Option 1, as no comment received on the RAN4 reflector since draft was uploaded.
Evening adhoc:
Propose to agree Option 1. Agreed.

Issue 3-1-2: TS36.102 clause 2,3,4 updates
· Proposals
· Option 1: Approve TP in R4-2220023
· Option 2: Other
· Recommended WF
· Agree Option 1 or update eventually, but comments invited.

Issue 3-1-3: TS36.102 suffix A/B clause levels and general clarifications
· Proposals
· Option 1: Agree to 2nd level clauses, and approve TP in R4-2220028
· Option 2: Other
· Recommended WF
· Agree Option 1 or update eventually, but comments invited.
Evening adhoc:
Propose to agree Option 1.
Agreed.
Sub-topic 3-2
Sub-topic description: SEM, ACLR, MPR and regulatory masks (SEM and spurious) 
The main controversial issues are related to:
· The applicability of the FCC 25.202 mask, the correct interpretation, and then how to best define requirements to fulfil it. This is particularly relevant for NB-IoT.
· Whether ETSI harmonised standards (at least 301 442) impact RAN4 requirements definition and how.

Issue 3-2-1: General SEM, ACLR and MPR
· Proposals:
· Option 1: Agree to reuse UE requirements from TS36.101 for general SEM, ACLR, and MPR
· Option 2: Other
· Recommended WF
· Agree Option 1. This is supported by the coexistence results provided in agenda item 6.5.2. 
· Please also provide feedback to proponent on TP in R4-2219867 

Agreement: Agree to reuse UE requirements from TS36.101 for general SEM, ACLR, and MPR

Issue 3-2-2: FCC part 25.202(f) general interpretation
· Proposals
· Option 1: FCC part 25.202 requirement is not applicable to IoT NTN specification in b255/b256
· Option 2: FCC part 25.202 requirement is applicable for IoT NTN specification in b255/b256 spec, and (please select from one of 2a or 2b, and one of 2c or 2d below):
· 2a: is only applicable from the edge of the license-holder’s spectrum block, i.e. additional guardband from channel BW edge to block edge can be applied to meet the FCC mask
· 2b: is always relative to channel BW wherever it is located in the licensed spectrum block, i.e. only guardbands within the NB-IoT channel BW are helpful
· 2c: relative requirement, relative to PSD level within the authorized bandwidth (R4-2219788)
· 2d: absolute requirement, relative to the mean transmitter power within the authorized bandwidth (R4-2218036) 
· Recommended WF
· TBA
Moderator: it is related to BW but it is only relevant for the edge block. The reference power level is the total transmission power.
Ericsson: this could be interpreted as PSD level. We are not sure what the impact to test house is. Using this PSD level, if the UE transmits one PRB, the mask is above. The same A-MPR is needed. When we set the total power as reference, from there you atennuate. It will be more than the declared rated power. It does not follow the FCC.
Ligado: the unwanted limit is referred to max carrier power. Reference power is total power. ACLR is 3GPP construct rather than FCC. There is no notion within unwanted emission rule. Saying ACLR will be changed due to total power does not make sense.
Qualcomm: total power is correct. Mask should stay fixed no matter how many PRBs.
Ericsson: FCC requirement will impact ACLR. This is what we specify in 3GPP.
Ligado: ACRL is based on 3GPP emission mask. It is not based on FCC mask. If looking two NB-IoT channel side by side, 3GPP has specific ACLR to be met.
Moderator: we have ACLR requirement, we agreed. FCC mask is the different thing. What is the baseline? I do not want to mix the requirements.
Ericsson: if using total power as reference power and you want to attenuate.
Ligado: For terrestrial we should follow the same as for NTN. The attenuation has been taken from the medium level.
ZTE: Meet the fixed level would be enough.
Huawei: we do not have strong view how to interpret FCC rule. The key point is to help UE to certify for FCC.

Agreement: Use the total power as reference.

Ericsson: we want to change the approach to meet FCC requirement. The guardband is new in the edge channel. The mask of FCC will include the guardband + BW. Is it correct understanding.
Moderator: Yes.
Ligado: Support moderator. For FCC the guardband needs be added.
Huawei: we should first agree on FCC rule interpretation. We need concrete proposal how to meet the FCC. The additional guardband within CBW changes the concept. Need more discussion.
MOderator we do not change the channel spacing within the block
Huge: we should consider the additional guardband should be on the edge of band.
Ericsson: we need figure out the other spec impact. The other interpretation is to restrict the RB and you get the larger guardband for the same channel bandwidth.
Huawei: channel bandwidth is 200Khz. The guardband is 10KHz on each side. We do not want to say the edge channel has the larger guardband. The guardband should be placed outside the channel bandwidth.
Ligado: the guardband or extension of existing band is mainly from the certification purpose. This does not impact the channels within the spectrum block.
Qualcomm: share the understanding as Ligado. The solution should be more generic.
Ligado: blinking RB is not acceptable.
Huawei: we would like to see the exact wording for further offline discussions.
Ericsson: we are not quite sure whether we should not consider RB restriction.

Tentative Agreement:
· FCC part 25.202 requirement is applicable for IoT NTN specification in b255/b256 spec
· Additional guard band at the last channel BW on the edge of the spectrum block can be applied to meet the FCC mask
· FFS on the size of guard band
· FFS whether to place the guardband outside the channel bandwidth or extend the channel bandwidth.


Issue 3-2-3: FCC part 25.202 for Cat-M1
· Proposals
· Option 1: A-MPR is needed for cat-M1, but not needed for sub-PRB allocations
· Option 2: No A-MPR needed but NS values needed – please explain why
· Option 3: Other
· Recommended WF
· TBA

Ligado: 3GPP requirement is more restricted than FCC part 25.202, which is based on 3GPP SEM.
Ericsson: we do not see the need of A-MPR.
Huawei: Why do we need NS value?
Ligado: NS value is associated with additional emission requirement.
Ericsson: NS value is needed to indicate which requirement has been specified and corresponding FCC requirement.
Inmarsat: we still need NS value.

Agreement: No A-MPR needed but NS values needed

Issue 3-2-4: FCC part 25.202 for Cat-NB1/NB2
· Proposals
· Option 1: A-MPR is needed for cat-NB1/NB2 to achieve the mask
· Option 2: A guardband is needed, as A-MPR would not be workable from up-link budget perspective, and can be applied as:
· Option 2a: A wider channel bandwidth 
· Option 2b: A guardband between channel bandwidth edge and spectrum block edge
· Option 3: Other

Tentative agreement: 
· No A-MPR is needed assuming sufficient guardband block as below
· Additional guard band at the last channel BW on the edge of the spectrum block can be applied to meet the FCC mask
· FFS on the size of guard band
· FFS whether to place the guardband outside the channel bandwidth or extend the channel bandwidth.

Evening ad-hoc:
Moderator would like feedback on whether something like the following text would be appropriate to capture the above for NB-IoT:
Companies requested to check this further, and we can refine text below as needed.
[bookmark: _Toc111062065][bookmark: _Toc117689433]6.5B.3.3	Additional Spectrum Emission Mask for category NB1 and NB2
This requirement is specified in terms of an "additional spectrum emission" requirement.
6.5B.3.3.1	Minimum requirement (network signalled value "NS_XY")
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. When "NS_XY" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table X.Y-Z.
Table 6.5B.3.3.1-1: Additional requirements
	ΔfOOB
(MHz)
	Spectrum Emission Limit (dBm)
	Measurement bandwidth

	± [0.1 – 0.3]
	-2 for PC3
-5 for PC5
	4 kHz

	± [0.3 – 0.9]
	-12 for PC3
-15 for PC5
	4 kHz

	± [>0.9]
	-13 for PC3 and PC5
	4 kHz


[NOTE: ΔfOOB = 0.1 corresponds to -26 dB bandwidth according to the emission mask limits defined in clause 6.5B.3.2.]

Moderator proposes NS value to be defined for cat-M1, and listing the requirements as follows:
6.5A.3.3	Additional Spectrum Emission Mask for category M1
This requirement is specified in terms of an "additional spectrum emission" requirement.
6.5A.3.3.1	Minimum requirement (network signalled value "NS_XY")
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. When "NS_XY" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table X.Y-Z.
Table 6.5A.3.3.1-1: Additional requirements
	ΔfOOB
(MHz)
	Spectrum Emission Limit (dBm)
	Measurement bandwidth

	± [0 – 0.7]
	-2 for PC3
-5 for PC5
	4 kHz

	± [0.7 – 2.8]
	-12 for PC3
-15 for PC5
	4 kHz

	± [>2.8]
	-13 for PC3 and PC5
	4 kHz


[NOTE: ΔfOOB = 0.1 corresponds to -26 dB bandwidth according to the emission mask limits defined in clause 6.5B.3.2.]

Issue 3-2-5: ETSI masks
· Observations (as background): 
· ETSI EN 301 442 is at some frequency offsets near the wanted signal more stringent than 3GPP mask both for NB-IoT and Cat. M1. It also contains spurious emission requirements for GNSS frequencies.
· ETSI EN 302 574-3 is more relaxed than 3GPP mask at close offsets, however, it also contains spurious emissions requirements for GNSS frequencies.
· ETSI EN 302 574-2 contains different requirement sets for and their applicability needs further clarification. Some of the requirements are more stringent than 3GPP requirements.
· Proposals
· Option 1: RAN4 needs to identify which ETSI regulatory requirements need to be captured into 3GPP specification and agree whether A-MPR or other approaches are needed due to ETSI EN 301 442, and EN 302 574-2/302 574-3.
· Option 2: Other
· Recommended WF
· Moderator request concrete feedback from companies on which ETSI harmonised standards would impact general RAN4 requirements and how. 

Evening ad-hoc:
Moderator believes it is clear that for NB-IoT and Cat-M1 the 301-442 mask cannot be fully met. 
It is proposed to add the following note to address these scenarios:
[NOTE: In order for a UE operating in b256 to comply with emissions requirements in EN 301 442 when NS_xxx is signalled, it is expected that the network shall configure a gap of xxx kHz between the channel edge of the channel bandwidth operated by the UE and FUL_low and FUL_high.]
Further comment appreciated on this and other aspects.
Work further on exact text, but principle seems ok.
Issue 3-2-6: NS-100 value for UTRA ACLR
· Proposals
· Option 1: NS_100 does not need to be specified, as it only applies for NR and no issue for NB-IoT/cat-M1 UE to fulfil UTRA ACLR.
· Option 1a: and define operating bands is specification where UTRA is not adjacent and meeting UTRA ACLR is not required
· Option 1b: do not define any NS value at all
· Option 2: Other (please clarify why this is needed if you support this option)
· Recommended WF
· Agree Option 1 as baseline and discuss between 1a and 1b.

Agreement: NS_100 for UTRA ACLR does not need to be specified

Issue 3-2-7: NS-01 applicability
· Proposals
· Option 1: Define NS_01 with requirement defined in 6.6.2F.1 (NB-IoT) and 6.6.2.1.1 (cat-M1) of TS 36.101 for b255 and b256
· Option 2: Other
· Recommended WF
· Agree Option 1

Evening adhoc:
Recommend to agree option 1 above.
Ok to agree.
Issue 3-2-8: Text proposal in R4-2219475
· Proposals
· Option 1: Approve
· Option 2: Other
· Recommended WF
· Agree Option 1 eventually, but more checking needed first.

Sub-topic 3-3
Sub-topic description: Spurious emissions “cross-3GPP band” coexistence and associated A-MPR 
The main controversial issue relates to NS_24:
· NS_24: It seems clear that NS_24 cannot just reference existing specs, as it is not defined for NB-IoT and cat-M1 channel bandwidths today. Therefore, it needs to be agreed how to define it or equivalent NS value.
Issue 3-3-1: NS-24 equivalent specification
· Proposal 1: Apply 5MHz guardband and no A-MPR needed for NB-IoT
· Proposal 2: Evaluate further whether A-MPR is needed or not for NB-IoT and cat-M1
· Recommended WF
· Moderator suggests to re-use 5MHz guardband and confirm in this meeting whether we can avoid A-MPR during the meeting if possible.
Huawei: some companies suggest A-MPR for NB-IoT. Can other confirm no A-MPR for NB-IoT assuming 5MHz guardband?
Qualcomm: we are not sure if it is needed or not.
Mediatek: we think there is no problem. Our analysis is based on NB-IoT
ZTE: we do not have concern to further discussion A-MPR requirement. NS_24 applies for both.

Agreement:
· For NS-24, re-use [5]MHz guardband for NB-IoT and Cat-M1
· For NB-IOT confirm in this meeting whether we can avoid A-MP during the meeting if possible.
· For Cat-M1, FFS on A-MPR

Issue 3-3-2: NS-57N specification
· Proposals
· Option 1: For NB1/NB2 UE and cat-M1, no A-MPR requirement are needed for NS_57N for band n255, but NS value as defined in 38.101-5.
· Option 2: Other
· Recommended WF
· Agree Option 1.
Ligado: go with option 1. Apple had CRs related. We should reflect the new NS value in Apple CRs.

Agreement: agree on Option 1.




Issue 3-3-3: Text proposal on Spurious emissions 
· Proposals
· Option 1: Approve text proposal in R4-2219371, or R4-2219040
· Option 2: Other
· Recommended WF
· Suggest moving forward with R4-2219371 as the baseline for further updates and alignment during the meeting (with ZTE to take care of that).

Sub-topic 3-4
Sub-topic description: Frequency Error aspects
Main controversial issues: How much of the conditions we need to define
Issue 3-4-1: Frequency Error requirement
· Proposals
· Proposal 1: UE shall maintain same frequency pre-compensation for duration of the repetitions and update compensation, if UE needs to, during the gaps defined in TS 36.211.  (For NGSO no segmentaion).
· Proposal 2: RAN4 makes assumption that UE applies updates pre-compensation at each segmentation. (for segmentation for NGSO case)
· Proposal 3: NTN IoT UE frequency error requirement is defined such that UE is required to maintain estimated Doppler pre-compensation constant for the duration of the segment (for segmentation for NGSO case)
· Proposal 4: Defined frequency error reference point at UE connector
· Proposal 5: Define UE frequency error +/- 0.1 ppm and +/- 0.2 ppm in static conditions without changing doppler in the incoming signal
· Proposal-6:Apply the 256ms maximum test duration for the long PUSCH transmission for UE without segmentation capability. <Moderator comment: This is based on the understanding that segmentation is an optional capability for the NGSO UE.
· Proposal 7: Confirm in RAN4 if there is frequency error budget due to the off-raster grid transmission and confirm the frequency budget caused by satellite/UE position error and satellite velocity error.
· Proposal 8: RAN4 discuss frequency error requirement for LEO and GEO separately <Moderator comment: See proposed values in document R4-2219789. @Ericsson: Note that +/- 0.1 ppm and +/- 0.2 ppm were already agreed in RAN4#104-e, whereas you now seem to propose +/- 0.2 ppm and +/- 0.3 ppm for LEO.>.

Agreement:
· For GSO
· UE shall maintain same frequency pre-compensation for duration of the repetitions and update compensation, if UE needs to, during the gaps defined in TS 36.211. 
Tentative Agreement:
· For NGSO with segmentation
· RAN4 makes assumption that UE updates pre-compensation at the beginning of each segmentation.
· NTN IoT UE frequency error requirement is defined such that UE is required to maintain estimated Doppler pre-compensation constant for the duration of the segment

· Recommended WF
· Moderator believes that Proposals 1, 2, 3, 4, 5 have consensus. 
· Moderator believes that Proposals 6 is based on a wrong assumption and that segmentation is mandatory for NGSO-supporting UE.
· Proposals 7 and 8 are quite new and would require more discussion at this meeting.
· Also please provide feedback on TPs in R4-2220046 and R4-2219789.

Ericsson: for proposal 2, change applies to update.

Evening ad hoc:
Propose to agree the tentative agreement above, and update the TP from Qualcomm as follows:
[bookmark: _Toc111062052][bookmark: _Toc112156215]6.4.1B	Frequency error for UE category NB1 and NB2
For UE category NB1 and NB2, the UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 clause 23.21.2.2).
The UE pre-compensated modulated carrier frequency shall be accurate to within the limits in Table 6.4.1B-1, observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the ideally pre-compensated reference uplink carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps or in between segments, as defined in clause 10.1.3.6 of TS 36.211. When segmentation is applied, then the UE shall update precompensation at the beginning of each segment prior to segment transmission.
[NOTE:    The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases of which one has zero Doppler conditions.
Table 6.4.1B-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency (GHz)
	Frequency error (ppm)

	≤1
	±0.2

	>1
	±0.1





Issue 3-4-2: Frequency Error testing aspects
· Proposals
· Proposal 1: When measuring frequency error, the TE shall remove the artificial frequency offset caused by the pre-compensation in the UL signal before comparing the measured carrier frequency with the configured UL carrier frequency
· Proposal 2: Emulation of the satellite movement for UL by compensating the ideally UE pre-compensated frequency in opposite direction per segmentation-wise is necessary.
· Proposal 3: Whether to have GNSS access at TE could leave to RAN5 to decide.
· Proposal 4: The ideally UE pre-compensation doppler frequency should be specified in annex so that frequency error caused by the deviation from the non-ideally pre-compensation doppler frequency would be minimized.
· Recommended WF
· Moderator believes the above Proposals 1-4 are more relevant for RAN5 to discuss as part of their WI. If they need further clarification from RAN4 they can send an LS.

Issue 3-4-3: Pre-compensation impact on fulfilling emission requirements
· Proposals
· [bookmark: _Ref118733542]Option 1: RAN4 discuss the above scenarios and possible LS to RAN1 to confine the pre-compensation within the assigned frequency bandwidth when notified by network. 
Option 2: Other
· Recommended WF
· Moderator proposes that this issue is confined within RAN4, as channel bandwidths are not defined in RAN1. Further discussion required during the meeting on other aspects, including:
· The fact that regulation refers to “space stations”, and whether this is a self-correcting issue for the UE if the “space station” meets the regulatory requirement.
· The specific operating scenarios need to be clarified.
Ericsson: this is the approach we want to go to. This is related to FCC guardband discussion. It would result in reduced guardband. I would like to clarify this is not the only where UE should be confined and also related to emission mask. In the minimum guardband, we should consider the maximum pre-compensation for Doppler shift when we discuss the FCC guardband.
Moderator: Ericsson is only just applicable to FCC. We would add requirements. If you need additional requirements, you add another guardband. 
Ligado: this is more system deployment and different cancellation. It is not tied to FCC certification. Add optional note. It is up to operator how many spectrum will be allocated for suppression.

Agreement: Pre-compensation impact on fulfilling emission requirements can be reflected as a note for NGSO constellations.
Evening adhoc:
It is proposed to add the following note to the out of band emissions clauses:
[NOTE: When the UE is operating in an NGSO deployment, in order for a UE to comply with emissions requirements outside of its operating band when applying precompensation, it is expected that the network shall configure a guardband equivalent to the maximum doppler shift expected for the NGSO constellation between the channel edge of the channel bandwidth operated by the UE and the band/block edge.]
Work on text in morning, may need something in SAN spec too.
Sub-topic 3-5
Sub-topic description: ACS requirement 
Issue 3-5: ACS requirement
· Proposals
· Option 1: Reuse existing NB-IoT TN requirements for IoT NTN UE ACS and adapt the test parameters according to the -40dBm Maximum Input Level.
· Option 2: Other
· Recommended WF
· Agree Option 1.
· Please also provide feedback on TP in R4-2218767.

Agreement: For ACS, reuse existing NB-IoT TN requirements for IoT NTN UE ACS and adapt the test parameters according to the -40dBm Maximum Input Level
