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[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc70512663][bookmark: _Toc70666577][bookmark: _Toc70666619][bookmark: _Toc70666660][bookmark: _Toc70666701][bookmark: _Toc70666741][bookmark: _Toc70666780][bookmark: _Toc70666839][bookmark: _Toc97623901][bookmark: _Toc105687589]
1	Scope
The present document is a technical report for release 17 basket WI High-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands.
[bookmark: references][bookmark: _Toc70512664][bookmark: _Toc70666578][bookmark: _Toc70666620][bookmark: _Toc70666661][bookmark: _Toc70666702][bookmark: _Toc70666742][bookmark: _Toc70666781][bookmark: _Toc70666840][bookmark: _Toc97623902][bookmark: _Toc105687590]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”
[3]	3GPP TS 38.101-1: “User Equipment (UE) radio transmission and reception;Part 1: Range 1 Standalone”
[4]	RP-201261, “New SID on high-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71", U.S. Cellular.
[5]	3GPP TR 37.880: “High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71".
[6]	3GPP TR 36.837: "Public safety broadband high power User Equipment (UE)".
[7]	3GPP R4-2008924: "LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (below 5 GHz)", Ericsson.
[8]	3GPP TR 37.806: "Extending 850 MHz study Technical Report".
[9]	3GPP R4-2008924: "LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (below 5 GHz)", Ericsson.
[10]	TIA-102.CAAB: "Project 25 Land Mobile Radio Transceiver Performance Recommendations, Digital Radio Technology, C4FM/CQPSK Modulation".
[11]	TIA-102.CCAB: "Project 25 Two - Slot Time Division Multiple Access Transceiver Performance Recommendations".
[12]	3GPP TS 36.307: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) Supporting a release-independent frequency band"
[13]	3GPP TS 38.307: "NR; Requirements on User Equipments (UEs) supporting a release-independent frequency band"
[bookmark: _Toc70512665][bookmark: _Toc70666579][bookmark: _Toc70666621][bookmark: _Toc70666662][bookmark: _Toc70666703][bookmark: _Toc70666743][bookmark: _Toc70666782][bookmark: _Toc70666841][bookmark: _Toc97623903][bookmark: _Toc105687591]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc70512666][bookmark: _Toc70666580][bookmark: _Toc70666622][bookmark: _Toc70666663][bookmark: _Toc70666704][bookmark: _Toc70666744][bookmark: _Toc70666783][bookmark: _Toc70666842][bookmark: _Toc97623904][bookmark: _Toc105687592]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Toc70512667][bookmark: _Toc70666581][bookmark: _Toc70666623][bookmark: _Toc70666664][bookmark: _Toc70666705][bookmark: _Toc70666745][bookmark: _Toc70666784][bookmark: _Toc70666843][bookmark: _Toc97623905][bookmark: _Toc105687593]3.2	Symbols
For the purposes of the present document, the following symbols apply:
[bookmark: _Toc70512668][bookmark: _Toc70666582][bookmark: _Toc70666624][bookmark: _Toc70666665][bookmark: _Toc70666706][bookmark: _Toc70666746][bookmark: _Toc70666785][bookmark: _Toc70666844][bookmark: _Toc97623906][bookmark: _Toc105687594]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
3GPP	3rd Generation Partnership Project

[bookmark: clause4][bookmark: _Toc70512669][bookmark: _Toc70666583][bookmark: _Toc70666625][bookmark: _Toc70666666][bookmark: _Toc70666707][bookmark: _Toc70666747][bookmark: _Toc70666786][bookmark: _Toc70666845][bookmark: _Toc97623907][bookmark: _Toc105687595]4	Background
[bookmark: _Toc97623908][bookmark: _Toc105687596]4.1	Justification
Support for fixed wireless and vehicle mounted user equipment usage scenarios, with broader rural coverage and higher data rates is envisioned as part of deployment configurations in LTE band 12 and band 5 and band 13, and in NR band n5 and band n13 and band n71. Improvements in coverage, availability, and throughput performance to meet the market demands associated with fixed wireless and vehicle mounted usage would be enabled with user equipment specified with a power class 1 (31dBm) up-link transmission capability.

The fixed wireless access scenario provides a variety of benefits consisting of rapid deployment, and a reduction of costs associated with the transport to a customer premise, relative to wireline types of transport. The enablement of fixed wireless user equipment provides backhauling services to an appropriate base station in a serving network, for any other equipment at the customer premise. Similarly, vehicle mounted access scenario provides both direct access to other devices and indirect access to other devices, via the network.

The SI on High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 is completed with the approval of TR 37.880. Therefore, a WI can be started to further discuss and agree on the corresponding HPUE requirements in the RAN4 specifications.

[bookmark: _Toc97623909][bookmark: _Toc105687597]4.2	Objective
This is a basket WI including following E-UTRA and NR bands.
	Band
	contact company (email address)
	other supporters (min. 3)
	Status
	Release independent from

	5
	sebastian.thalanany@uscellular.com
	Nokia, Ericsson and Samsung
	Ongoing
	Rel-10...16 (tbd)

	12
	sebastian.thalanany@uscellular.com
	Nokia, Ericsson and Samsung
	Ongoing
	Rel-10...16 (tbd)

	13
	zheng.zhao@VERIZONWIRELESS.COM
	Nokia, Ericsson, Qualcomm and Samsung
	Ongoing
	Rel-10...16 (tbd)

	n5
	sebastian.thalanany@uscellular.com
	Nokia, Ericsson and Samsung
	Ongoing
	Rel-15...16 (tbd)

	n13
	zheng.zhao@VERIZONWIRELESS.COM
	Nokia,,Ericsson, Qualcomm and Samsung
	Ongoing
	Rel-15...16 (tbd)

	n26
	bill.shvodian@t-mobile.com
	Nokia, Ericsson, Deutsche Telekom
	Ongoing
	Rel-15...16 (tbd)

	n71
	bill.shvodian@t-mobile.com
	Nokia, Ericsson, Deutsche Telekom
	Ongoing
	Rel-15...16 (tbd)

	n85
	bill.shvodian@t-mobile.com
	Nokia, Ericsson, Deutsche Telekom
	Ongoing
	Rel-15...16 (tbd)



As stated in the conclusion of TR 37.880, the following topics should be further discussed and agreed during the WI phase:

Common Objectives:
-	UE MOP, MPR, and ACLR, considering the interactions between them (e.g. MRP and ACLR) and other related parameters 

[bookmark: _Hlk83742213]Band Specific objectives:
-	Coexistence studies between HPUE in Band 5 and adjacent channel public safety operation in the same geographical area.
-	UE REFSENS exception due to self-desens.
-	UE A-MPR, and impact of other related parameters (e.g. larger NR spectrum utilization for band n71).
-	Investigate the feasibility of filter with small duplex for B13, n13 and n71.
-	Coexistence study for B13 and n13.

The corresponding HPUE requirements for fixed wireless/vehicular-mounted use cases for each can be included in the RAN4 specifications independently when the work on this band is complete, i.e. no need to wait for the completion of other bands. 
[bookmark: _Toc70512672][bookmark: _Toc70666586][bookmark: _Toc70666628][bookmark: _Toc70666669][bookmark: _Toc70666710][bookmark: _Toc70666750][bookmark: _Toc70666789][bookmark: _Toc70666848][bookmark: _Toc97623910][bookmark: _Toc105687598]5	Co-existence studies
[bookmark: _Toc97623911][bookmark: _Toc105687599]5.1	Simulation assumptions
5.1.1	Band 13 High-power UE Vs NB-IoT operation
The coexistence study for High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 have been performed under the completed study item on high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands 5 and 12 and NR band n71 [4], and corresponding simulation results and conclusion have been recorded in the approved TR 37.880 [5].
The band plan within the 600 – 900 MHz frequency range in the USA and the corresponding 3GPP operating bands are shown in figure 5.1.1-1 below.
[image: ]
Figure 5.1.1-1: Band plan within the 600 – 900 MHz frequency range in the USA
It can be seen from figure 1 that the coexistence scenarios between a high-power UE aggressor in LTE band 12 and band 5, and in NR band n71 to the adjacent victim bands are much alike to the scenarios between a high-power UE aggressor in band 14 to the adjacent victim bands. Therefore, the simulation assumptions in TR 36.837 [6] for coexistence study of public safety broadband high power UE in band 14 were agreed to be reused for the coexistence study for High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71, and the corresponding simulation results and conclusion were applied to High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71.
Similarly, it can be seen from figure 1 that the coexistence scenarios between a high-power UE aggressor in LTE band 13, and in NR band n13 to the adjacent victim bands are much alike to the scenarios between a high-power UE aggressor in band 14 to the adjacent victim bands. Therefore, the simulation assumptions in TR 36.837 [6] for coexistence study of public safety broadband high power UE in band 14 can also be reused for the coexistence study for High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 13 and Band n13.
Consequently, the simulation results and conclusion that have been recorded in the approved TR 37.880 for High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 can also be applied to High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 13 and Band n13. Therefore, no new coexistence simulation is required for High-power UE Vs NB-IoT operation for fixed-wireless/vehicle-mounted use cases in Band 13 and Band n13.
5.1.2	Band 13 High-power UE Vs LTE/NR operation
It can be seen from figure 5.1.1-1 that the coexistence scenarios between a high-power UE aggressor in LTE band 12 and band 5, and in NR band n71 to the adjacent victim bands are much alike to the scenarios between a high-power UE aggressor in band 14 to the adjacent victim bands. Therefore, the simulation results in TR 36.837 [6] for coexistence study of public safety broadband high power UE in band 14 were agreed to be used for reference directly for the coexistence study for High-power UE Vs LTE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71.
For NR operation, it can be found in TS 38.101-1 [3] that neither Band 12, Band 5, nor Band n71 has larger than 20 MHz UE channel bandwidth. Furthermore, it has been agreed in the reply LS to ITU-R WP5D [7] that there is no beamforming assumed for BS and UE below 1.7 GHz. Considering these two factors, the differences between the LTE and NR simulation results were agreed to be minor and no new coexistence simulation were performed for High-power UE Vs NR operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71.
Similarly, it can be seen from figure 1 that the coexistence scenarios between a high-power UE aggressor in LTE band 13 and in NR band n13 to the adjacent victim bands are much alike to the scenarios between a high-power UE aggressor in band 14 to the adjacent victim bands. Therefore, the simulation results in TR 36.837 [6] for coexistence study of public safety broadband high power UE in band 14 can also be used for reference directly for the coexistence study for High-power UE Vs LTE/NR operation for fixed-wireless/vehicle-mounted use cases in Band 13 and Band n13, and no new coexistence simulation is required for High-power UE Vs LTE/NR operation for fixed-wireless/vehicle-mounted use cases in Band 13 and Band n13.
5.1.3	Band 13 High-power UE Vs Band 14 Public Safety operation
Uplink throughput loss of the victim UE was used as the performance metric of the simulation results in TR 36.837 [6] for coexistence study of public safety broadband high power UE in band 14. For public safety operation in band 14, system coverage is another important performance metric to be considered. Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
For coexistence between 23dBm UE in band 13 and public safety broadband high power UE in band 14, criterion 1 above is handled in TS 36.101 [2] and TS 38.101-1 [3] with the band 13 UE 30dB ACLR and NS_07 network signaling (with -25dBm/MHz emission limit at 10-15MHz frequency offset from the band 13 UE uplink channel bandwidth) in the geographical area where it is required, to ensure the band 13 UE OOBE received by the affected band 14 receiver is sufficiently below this affected receiver noise floor.
On the other hand, criterion 2 above is handled in TS 36.101 [2] and TS 38.101-1 [3] with the band 14 UE 33dB ACS, in-band blocking requirements (6dB receiver sensitivity degradation with -56dBm and -44dBm 5MHz interferers at 7.5MHz and 12.5MHz offsets, respectively, from the band 14 UE downlink channel bandwidth) and out-of-band blocking requirements (6dB receiver sensitivity degradation with -44dBm CW interferers at 15-60MHz offset from the band 14 UE downlink channel bandwidth) to ensure the total interfering carrier power attenuated by the affected receiver filters is sufficiently below the affected receiver noise floor.
If 37dB ACLR (the same as specified for high-power UE in other bands) and NS_07 network signaling are specified in TS 36.101 [2] and TS 38.101-1 [3] for high-power UE in Band 13 and Band n13, then the high-power band 13 UE OOBE received by the affected band 14 receiver will be the same as that from 23dBm UE in band 13, and thus criterion 1 above is handled.
On the other hand, higher UE carrier power in band 13 (compared to 23dBm) would require larger minimum coupling loss (dB per dB compared to 23dBm) between the high-power UE transmitter in band 13 and the public safety broadband UE receiver in band 14 for criterion 2 above. However, it can be seen from figure 5.1.1-1 that the band 13 uplink frequency range is adjacent to the band 14 uplink frequency range, while the band 13 uplink frequency range is 10MHz closer to the band 14 downlink frequency range than the band 14 uplink frequency range. The public safety broadband UE receiver in band 14 must also protect itself against the high-power UE transmission from other high power band 14 UE in the same geographical area. Considering the active band 14 public safety UE would be clustered around the area where the public safety situation occurs (and thus closer to other active band 14 public safety UE), while the active band 13 UE would be randomly distributed in the geographical area, the required minimum coupling loss between the high-power UE transmitter in band 13 and the public safety broadband UE receiver in band 14 for criterion 2 above may not be much larger than that required between the high-power UE transmitter in band 14 and the public safety broadband UE receiver in band 14.
5.1.4	Band 5 High-power UE Vs Public Safety operation
It can be seen from figure 5.1.1-1 that Band 26 is an extended band of Band 5, and the coexistence scenarios between an UE aggressor in Band 5 to the adjacent channel public safety operation are much alike to the scenarios between an UE aggressor in Band 26 to the adjacent channel public safety operation (except Band 5 uplink frequency band is 5 MHz narrower than Band 26 and thus 5 MHz further away from the adjacent channel public safety uplink frequency band). Therefore, the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can be used as references for the coexistence studies between HPUE in LTE Band 5 and adjacent channel public safety operation.
For NR operation, it can be found in TS 38.101-1 [5] that Band n5 has no larger than 20 MHz UE uplink channel bandwidth. Furthermore, it has been agreed in the reply LS to ITU-R WP5D [9] that there is no beamforming assumed for BS and UE below 1.7 GHz. Considering these two factors, the differences between the LTE and NR simulation results were agreed to be minor and no new coexistence simulation were performed for High-power UE Vs NR operation for fixed-wireless/vehicle-mounted use cases in Band n5. Therefore, the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can also be used as references for the coexistence studies between HPUE in NR Band n5 and adjacent channel public safety operation.
For public safety operation, system coverage (in turn of system outage or receiver desensitization) is an important performance metric to be considered and was used as the performance metric of the simulation results in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation. Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
For coexistence between 23dBm UE in Band 26 and adjacent channel public safety operation, criterion 1 above is handled in TS 36.101 [7] and TS 38.101-1 [5] with the Band 26 UE 30dB ACLR and NS_12/13/14/15 network signaling (NS_12 with -42 dBm/6.25 kHz emission limit at 806-813.5 MHz, NS_13/14 with -42 dBm/6.25 kHz emission limit at 806-816 MHz, NS_15 with -53 dBm/6.25 kHz emission limit at 851-859 MHz) in the geographical area where it is required, to ensure the Band 26 UE OOBE received by the affected adjacent channel public safety receiver is sufficiently below this affected receiver noise floor.
On the other hand, criterion 2 above was not the focus of the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation, as it was considered less decisive compared to criterion 1 for satisfactory coexistence. For example, a 76 dB selectivity for PSNB portable device receiver (at 851-859 MHz) against the interfering Band 26 UE carrier power (at 814-849 MHz) would mean (23-76=) -53 dBm attenuated Band 26 UE carrier power, which is equal to the Band 26 UE OOBE received by the PSNB portable device receiver. Given that 72 dB ACS is agreed as system parameter for PSNB portable device [3], it is reasonable to assume higher selectivity for PSNB portable device against the interfering Band 26 UE carrier power which is at least 2 MHz away from the PSNB portable device receive frequency band. The adjacent channel rejection limits for P25 Class A and B portable devices are specified as 60 dB and 50 dB, respectively, in TIA-102.CAAB [10] and TIA-102.CCAB [11], where the spurious response rejection limits for P25 Class A and B portable devices are also specified as 70 dB and 60 dB, respectively. Hence it is reasonable to assume at least 10 dB higher selectivity than the ACS for PSNB portable device against the interfering Band 26 UE carrier power which is at least 2 MHz away from the PSNB portable device receive frequency band. Therefore, it was reasonable to assume criterion 2 is less decisive compared to criterion 1 for satisfactory coexistence between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation.
If 37dB ACLR (the same as specified for HPUE in other bands) and the emission requirements with NS_12/13/14/15 network signaling are specified in TS 36.101 [7] and TS 38.101-1 [5] for HPUE in Band 5 and Band n5, respectively, then the Band 5/n5 HPUE OOBE received by the affected adjacent channel public safety receiver will be similar to that from 23dBm UE in Band 26, and thus criterion 1 above is handled.
On the other hand, higher UE carrier power in Band 5/n5 (compared to 23dBm) would require higher selectivity for affected adjacent channel public safety receiver against the interfering UE carrier power (dB per dB compared to 23 dBm) for criterion 2 above. For example, a (31+53=) 84 dB selectivity is required to make the attenuated HPUE carrier power equal to the Band 5/n5 HPUE -53 dBm/6.25 kHz OOBE (if specified in TS 36.101 [7] and TS 38.101-1 [5]) received by the PSNB portable device receiver. Given that 72 dB ACS is agreed as system parameter for PSNB portable device [3], 12 dB higher selectivity is required for PSNB portable device against the interfering Band 5/n5 HPUE carrier power which is at least 2 MHz away from the PSNB portable device receive frequency band. Therefore, implementation of the public safety receiver (especially for the portable device) will determine whether criterion 2 is less decisive compared to criterion 1 and thus satisfactory coexistence between HPUE in Band 5/n5 and adjacent channel public safety operation can be ensured. RAN4 should investigate whether public safety receiver (especially for the portable device) can meet the selectivity requirement against the interfering Band 5/n5 HPUE carrier power before proceeding with defining Band 5/n5 HPUE to ensure satisfactory coexistence between HPUE in Band 5/n5 and adjacent channel public safety operation.
[bookmark: _Toc97623912][bookmark: _Toc105687600]5.2	Simulation results
[bookmark: _Toc70512684][bookmark: _Toc70666598][bookmark: _Toc70666640][bookmark: _Toc70666681][bookmark: _Toc70666722][bookmark: _Toc70666762][bookmark: _Toc70666801][bookmark: _Toc70666860][bookmark: _Toc97623913][bookmark: _Toc105687601]6	Common requirements for a UE
Editor note: This section relates to the common objectives of the WI.
[bookmark: _Toc97623914][bookmark: _Toc105687602]6.1	Maximum output power
[bookmark: _Toc97623915][bookmark: _Toc105687603]6.1.1	E-UTRA
For E-UTRA defining PC1 operation for a band has been done already for bands 3, 14, 20, 28, 31 72, 87 and 88. Concerning the actual power class definition relevant bands need to be added into [2] Table 6.2.2-1: UE Power Class.
In addition to above also section 6.2.2A in [2] needs attention as there is following sentence
For inter-band carrier aggregation with one uplink component carrier assigned to one E-UTRA band in Band 3, 20, 28, or 31, the requirements for power class 1 are not applicable and the corresponding requirements for a power class 3 UE shall apply.
Reason for this sentence is that if the UL band in CA configuration is PC1 then the already specified CA configuration may not work properly as CA work was done for PC3 UL. Therefore, the relevant bands need to be added into this list.
[bookmark: _Toc97623916][bookmark: _Toc105687604]6.1.2	NR
So far PC1 for NR has been defined for n14 only. Relevant NR PC1 bands will be added into Table 6.2.1-1 in [3]. 
However n14 has only 5 and 10 MHz channel bandwidths therefore we know that current MPR is applicable only for PC1 operation with 5 and 10 MHz channel bandwidths therefore before new NR bands can be added to specification MPR analysis is needed for channel bandwidths > 10 MHz.
Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	
	
	23
	±2

	n14
	316
	+2/-3
	
	
	
	
	23
	±2

	NOTE 6:	Generally, PC1 UE for Band n14 is not targeted for smartphone form factor. The UE power class 1 requirements for Band n14 are applicable for public safety scenario only.



[bookmark: _Toc97623917][bookmark: _Toc105687605]6.2	MPR
[bookmark: _Toc97623918][bookmark: _Toc105687606]6.2.1	E-UTRA
E-UTRA MPR defined in [2] Table 6.2.3-1 is defined to be power class agnostic hence no changes are required.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5



[bookmark: _Toc97623919][bookmark: _Toc105687607]6.2.2	NR
NR MPR for PC 1 is defined for n14 only in Table 6.2.2-5 in [3].
Table 6.2.2-5 Maximum power reduction (MPR) for power class 1 for Band n14
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 0.5
	≤ 0.5
	0

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.5
	≤ 0
	0

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



MPR values in Table 6.2.2-5 in [3] are same as MPR for PC3. Because PC1 MPR is valid only for n14 operation it currently applies only for 5 and 10 MHz channel bandwidths. In E-UTRA PC3 MPR applies to all channel bandwidths but because NR has higher spectrum utilization and larger channel bandwidths a study is needed.
From Table below we can see the NR SU for different channel bandwidths. 
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	188

	30
	11
	24
	38
	51
	65
	78
	92

	60
	N/A
	11
	18
	24
	31
	38
	44

	SCS (kHz)
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	216
	242
	270
	N/A
	N/A
	N/A
	N/A

	30
	106
	119
	133
	162
	189
	217
	245

	60
	51
	58
	65
	79
	93
	107
	121



[bookmark: _Toc97623920][bookmark: _Toc105687608]6.2.2.1	MPR studies general
Currently NR PC1 MPR is valid only for n14, reason for this is that when these agreements were done there was urgency to have requirements at least for n14 and due to limited time as a compromise all other bands were out scoped.
What this means for MPR is that PC3 MPR has been seen adequate for PC1 UE for 5 and 10 MHz channel bandwidths. As MPR is to meet general emission requirements such as SEM and ACLR if it works for n14 it works for all bands for 5 and 10 MHz. Actually, n14 has more stringent SEM compared to general SEM for first 5 MHz thus from SEM point of view MPR must be ok for all bands.
Table 6.2.2.1-1: n14 SEM
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement
bandwidth

	
	5
	10
	15
	

	± 0 – 0.1
	-15
	-18
	-20
	30 kHz

	± 0.1 – 1
	-13
	-13
	-13
	100 kHz

	± 1 – 6
	-13
	-13
	-13
	1 MHz

	± 6 – 10
	-25
	
	
	

	± 10 – 15
	
	-25
	
	

	± 15 – 20
	
	
	-25
	



Table 6.2.2.1-2: General SEM
	ΔfOOB 
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10, 15, 20, 25, 30, 35, 40, 45
	50, 60, 70, 80, 90, 100
	

	± 0-1
	-13
	-13
	
	1 % of channel BW

	± 0-1
	
	
	-24
	30 kHz

	± 1-5
	-10
	-10
	
1 MHz

	± 5-6
	-13
	
	

	± 6-10
	-25
	
	

	± 5-BWChannel
	
	-13
	

	± BWChannel-(BWChannel+5)
	
	-25
	



[bookmark: _Toc97623921][bookmark: _Toc105687609]6.2.2.1.1	Simulations
MPR simulation campaign for PC1 PA against PC1 general emission requirements SEM in Table 6.2.2.1-2 and ACLR in Table 6.2.2.1-3 and spurious emissions Table 6.2.2.1-4 were done.
Table 6.2.2.1-3: NR ACLR
	
	Power class 11
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB

	NOTE 1:	Applicable for power class 1 UE operating in Band n14.



Table 6.2.2.1-4: Spurious emission requirements
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	4

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2



PA was calibrated so that it just meets SEM, ACLR and Spurious emissions. MPR was studied for 5, 10, 20, 40 and 100 MHz channel bandwidths. This selection of CH BWs was justified by looking what channel bandwidths are most challenging in terms of spectrum utilization, Table 6.2.2.1-5. From table 5 we can see that 40 MHz is most challenging for 15 kHz scs and 100 MHz for 30 and 60 kHz scs.
Table 6.2.2.1-5: SU comparison.
	SCS (kHz)
	5000
	10000
	15000
	20000
	25000
	30000
	35000
	40000
	45000
	50000
	60000
	70000
	80000
	90000
	100000

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	572.5
	552.5
	712.5
	692.5
	 
	 
	 
	 
	 

	GB size versus CH BW / %
	4.85
	3.125
	2.55
	2.2625
	2.09
	1.975
	1.635714
	1.38125
	1.583333
	1.385
	 
	 
	 
	 
	 

	30
	505
	665
	645
	805
	785
	945
	925
	905
	1065
	1045
	825
	965
	925
	885
	845

	GB size versus CH BW / %
	10.1
	6.65
	4.3
	4.025
	3.14
	3.15
	2.642857
	2.2625
	2.366667
	2.09
	1.375
	1.378571
	1.15625
	0.983333
	0.845

	60
	 
	1010
	990
	1330
	1310
	1290
	1630
	1610
	1590
	1570
	1530
	1490
	1450
	1410
	1370

	GB size versus CH BW / %
	 
	10.1
	6.6
	6.65
	5.24
	4.3
	4.657143
	4.025
	3.533333
	3.14
	2.55
	2.128571
	1.8125
	1.566667
	1.37



[bookmark: _Toc97623922][bookmark: _Toc105687610]6.2.2.1.2	Results
Some back off results are provided, complete set is found in R4-2200704.
[bookmark: _Toc97623923][bookmark: _Toc105687611]6.2.2.1.2.1	MPR, 40MHz, 15kHz
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Next we present gating factors for 40 MHz bandwidths.
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[bookmark: _Toc97623924][bookmark: _Toc105687612]6.2.2.1.2.2	MPR, 100MHz, 30kHz
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Next we present gating factors for 100 MHz bandwidths.
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[bookmark: _Toc97623925][bookmark: _Toc105687613]6.2.2.1.3	MPR
Based on the results presented in annex we propose that NR PC3 MPR is extended from being applicable to n14 only being applicable to all bands. This would be in line with LTE which has same MPR for all power classes, see table 6.
Table 6: LTE Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5


 
Proposal: NR PC3 MPR is valid also for NR PC1 operation for all NR bands
[bookmark: _Toc97623926][bookmark: _Toc105687614]6.3	ACLR
[bookmark: _Toc97623927][bookmark: _Toc105687615]6.3.1	E-UTRA
E-UTRAACLR is already defined for PC1 in Table 6.6.2.3.1-2 hence no changes are required.
Table 6.6.2.3.1-2: Additional E-UTRAACLR requirements for Power Class 1
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	E-UTRAACLR1
	37 dB
	37 dB
	37 dB
	37 dB
	37 dB
	37 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4
/
-1.4
	+3.0
/
-3.0
	+5
/
-5
	+10
/
-10
	+15
/
-15
	+20
/
-20

	NOTE 1:	E-UTRAACLR1 shall be applicable for >23dBm



In [2] clause 6.6.2.3.2 it is stated that UTRAACLR is not applicable to the power class 1 UE operating in Band 3, 20, 28, 31 or 72. This sentence needs case by case treatment when relevant E-UTRA PC1 band is introduced and if UTRA operation does not anymore exist in that band then that band is added to the list, otherwise UTRA ACLR applies.
[bookmark: _Toc97623928][bookmark: _Toc105687616]6.3.2	NR
NR ACLR for band n14 is defined to be 37 dB in Table 6.5.2.4.1-2 in [3] which is same as for E-UTRA PC1. 
Table 6.5.2.4.1-2: NR ACLR requirement
	
	Power class 11
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB

	NOTE 1:	Applicable for power class 1 UE operating in Band n14.



[bookmark: _Toc97623929][bookmark: _Toc105687617]6.4	Other
[bookmark: _Toc97623930][bookmark: _Toc105687618]7 	Band specific requirements for a UE
Editor note: This section relates to the Band Specific objectives of the WI.
[bookmark: _Toc97623931][bookmark: _Toc105687619]7.1	Band n71
Editor note: All sub-clauses are not necessary for all bands.
[bookmark: _Toc97623932][bookmark: _Toc105687620]7.1.1	REFSENS exception
[bookmark: _Toc97623933][bookmark: _Toc105687621]7.1.2	A-MPR
[bookmark: _Toc97623934][bookmark: _Toc105687622]7.1.3	Feasibility of the filter
Since the PC1 FWA market does not yet exist, it is unlikely that there are off the shelf components optimized for such a device. This data is being provided for information and is not intended to demonstrate that off the shelf hardware exists for the FWA devices. 
A filter example is presented below with input power capabilities of 43 dBm which obviously is more than needed for PC1 operation even considering the post PA-losses, but this demonstrates that capable technology is available. 
Band 71/n71 duplex-filter UMD071A (ctscorp.com)
In addition to the above filter with 43 dBm capability, there are also filters with input power capabilities of 38 dBm, which is also more power than is needed for PC1 FWA. Nonetheless, the filters are still very large and may not be suitable even for large form factor FWA. Further size reduction will likely be required even for filters for larger FWA devices. 
3GPP TR 37.828 V17.1.0 (2022-06)
14
Release 17

Band 71/n71 and Band 85 UL duplex-filter USD7185A (ctscorp.com) 
3GPP
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[bookmark: _Toc97623935][bookmark: _Toc105687623]7.1.4		Feasibility of the PA
[bookmark: _Hlk96464160]Here are some commercial data sheets for Pas that appear to be compatible with n71 PC1 FWA devices, although the voltage levels are too high for FWA devices. The table was split into two rows to fit on the page.

	Device
	Fmin 
(MHz)
	Fmax 
(MHz)
	Avg. power
	OBO
	Peak power
	Voltage
	Technology
	Device type
	Gain

	A3G26D055N
	100
	2690
	8 W
	39.0 dBm
	8.2 dB
	53 W
	47.2 dBm
	48 V
	GaN
	Discrete
	18 dB

	A2I09VD030N
	575
	960
	4 W
	36.0 dBm
	10.1 dB
	41 W
	46.1 dBm
	48 V
	LDMOS
	IC
	34 dB

	MW7IC915N
	600
	900
	2 W
	32.0 dBm
	9.9 dB
	16 W
	41.9 dBm
	28 V
	LDMOS
	IC
	38 dB

	A2T27S020N
	400
	2700
	3 W
	34.0 dBm
	9.0 dB
	20 W
	43.0 dBm
	28 V
	LDMOS
	Discrete
	21 dB

	AFT09MS031N
	1.8
	941
	4 W
	36.4 dBm
	8.5 dB
	31 W
	44.9 dBm
	12.5 V
	LDMOS
	Discrete
	17 dB





	Device
	Key parameter
	Parameter description
	Package
	Package type
	Matching
	Configuration
	Recommended
driver

	A3G26D055N
	54%
	drain efficiency (Doherty) at 8.2 dB OBO
	DFN 7 x 6.5
	over-molded plastic
	Input pre-matched, output unmatched
	Dual path
	A3V26S004N

	A2I09VD030N
	20%
	PAE (Class AB) at 10.1 dB OBO
	TO-270WB-15
	over-molded plastic
	50-ohm input, output pre-matched
	Dual path
	MMG38151B

	MW7IC915N
	17%
	PAE (Class AB) at 9.9 dB OBO
	PQFN 8 x 8
	over-molded plastic
	Input pre-matched, output unmatched
	Single path
	MMG3014N

	A2T27S020N
	21%
	drain efficiency (Class AB) at 9.0 dB OBO
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	A3M40PD012

	AFT09MS031N
	71%
	drain efficiency (CW)
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	AFT05MS004N



[bookmark: _Toc97623936][bookmark: _Toc105687624]7.1.4	Other
[bookmark: _Toc97623937][bookmark: _Toc105687625]7.2	Band n26
[bookmark: _Toc97623938][bookmark: _Toc105687626]7.2.1	REFSENS exception
[bookmark: _Toc97623939][bookmark: _Toc105687627]7.2.2	A-MPR
[bookmark: _Toc97623940][bookmark: _Toc105687628]7.2.3	Feasibility of the filter
Since the PC1 FWA market does not yet exist, it is unlikely that there are off the shelf components optimized for such a device. This data is being provided for information and is not intended to demonstrate that off the shelf hardware exists for the FWA devices. 
A filter example is presented below with input power capabilities of 43 dBm which obviously is more than needed for PC1 operation even considering the post PA-losses, but this demonstrates that capable technology is available.
Band 26/n26 duplex-filter (subset of n26 for the US market) UMD026B (ctscorp.com) 
In addition to the above filter with 43 dBm capability, there are also filters with input power capabilities of 38 dBm which is also more power than is needed for PC1 FWA.. Nonetheless, the filters are still very large and may not be suitable even for large form factor FWA.  Further size reduction will likely be required even for filters for larger FWA devices. 
Band 26/n26 duplex-filter USD005A (ctscorp.com) 
[image: ]
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[bookmark: _Toc97623941][bookmark: _Toc105687629]7.2.4		Feasibility of the PA
Here are some commercial data sheets for PAs that appear to be compatible with n26 PC1 FWA devices, although the voltage levels are too high for FWA devices. The table was split into two rows to fit on the page.

	[bookmark: _Hlk96464115]Device
	Fmin 
(MHz)
	Fmax 
(MHz)
	Avg. power
	OBO
	Peak power
	Voltage
	Technology
	Device type
	Gain

	A3G26D055N
	100
	2690
	8 W
	39.0 dBm
	8.2 dB
	53 W
	47.2 dBm
	48 V
	GaN
	Discrete
	18 dB

	A2I09VD030N
	575
	960
	4 W
	36.0 dBm
	10.1 dB
	41 W
	46.1 dBm
	48 V
	LDMOS
	IC
	34 dB

	MW7IC915N
	600
	900
	2 W
	32.0 dBm
	9.9 dB
	16 W
	41.9 dBm
	28 V
	LDMOS
	IC
	38 dB

	A2T27S020N
	400
	2700
	3 W
	34.0 dBm
	9.0 dB
	20 W
	43.0 dBm
	28 V
	LDMOS
	Discrete
	21 dB

	AFT09MS031N
	1.8
	941
	4 W
	36.4 dBm
	8.5 dB
	31 W
	44.9 dBm
	12.5 V
	LDMOS
	Discrete
	17 dB



	Device
	Key parameter
	Parameter description
	Package
	Package type
	Matching
	Configuration
	Recommended
driver

	A3G26D055N
	54%
	drain efficiency (Doherty) at 8.2 dB OBO
	DFN 7 x 6.5
	over-molded plastic
	Input pre-matched, output unmatched
	Dual path
	A3V26S004N

	A2I09VD030N
	20%
	PAE (Class AB) at 10.1 dB OBO
	TO-270WB-15
	over-molded plastic
	50-ohm input, output pre-matched
	Dual path
	MMG38151B

	MW7IC915N
	17%
	PAE (Class AB) at 9.9 dB OBO
	PQFN 8 x 8
	over-molded plastic
	Input pre-matched, output unmatched
	Single path
	MMG3014N

	A2T27S020N
	21%
	drain efficiency (Class AB) at 9.0 dB OBO
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	A3M40PD012

	AFT09MS031N
	71%
	drain efficiency (CW)
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	AFT05MS004N


[bookmark: _Toc97623942][bookmark: _Toc105687630]7.2.5	Other
[bookmark: _Toc97623943][bookmark: _Toc105687631]7.3	Band n12
[bookmark: _Toc97623944][bookmark: _Toc105687632]7.3.1	REFSENS exception
[bookmark: _Toc97623945][bookmark: _Toc105687633]7.3.2	A-MPR
[bookmark: _Toc97623946][bookmark: _Toc105687634]7.3.3	Feasibility of the filter
Since the PC1 FWA market does not yet exist, it is unlikely that there are off the shelf components optimized for such a device. This data is being provided for information and is not intended to demonstrate that off the shelf hardware exists for the FWA devices. 
A filter example is presented below with input power capabilities of 43 dBm which obviously is more than needed for PC1 operation even considering the post PA-losses, but this demonstrates that capable technology is available.
Band 12 duplex-filter  UMD012A (ctscorp.com)
In addition to the above filter with 43 dBm capability, there are also filters with input power capabilities of 38 dBm, which is also more power than is needed for PC1 FWA Nonetheless, the filters are still very large and may not be suitable even for large form factor FWA.  Further size reduction will likely be required even for filters for larger FWA devices.  
Band 12 duplex-filter USD012A (ctscorp.com) 
[image: ]
[bookmark: _Toc97623947][bookmark: _Toc105687635]7.3.4		Feasibility of the PA
Here are some commercial data sheets for PAs that appear to be compatible with n12 PC1 FWA devices, although the voltage levels are too high for FWA devices. The table was split into two rows to fit on the page.

	Device
	Fmin 
(MHz)
	Fmax 
(MHz)
	Avg. power
	OBO
	Peak power
	Voltage
	Technology
	Device type
	Gain

	A3G26D055N
	100
	2690
	8 W
	39.0 dBm
	8.2 dB
	53 W
	47.2 dBm
	48 V
	GaN
	Discrete
	18 dB

	A2I09VD030N
	575
	960
	4 W
	36.0 dBm
	10.1 dB
	41 W
	46.1 dBm
	48 V
	LDMOS
	IC
	34 dB

	MW7IC915N
	600
	900
	2 W
	32.0 dBm
	9.9 dB
	16 W
	41.9 dBm
	28 V
	LDMOS
	IC
	38 dB

	A2T27S020N
	400
	2700
	3 W
	34.0 dBm
	9.0 dB
	20 W
	43.0 dBm
	28 V
	LDMOS
	Discrete
	21 dB

	AFT09MS031N
	1.8
	941
	4 W
	36.4 dBm
	8.5 dB
	31 W
	44.9 dBm
	12.5 V
	LDMOS
	Discrete
	17 dB



	Device
	Key parameter
	Parameter description
	Package
	Package type
	Matching
	Configuration
	Recommended
driver

	A3G26D055N
	54%
	drain efficiency (Doherty) at 8.2 dB OBO
	DFN 7 x 6.5
	over-molded plastic
	Input pre-matched, output unmatched
	Dual path
	A3V26S004N

	A2I09VD030N
	20%
	PAE (Class AB) at 10.1 dB OBO
	TO-270WB-15
	over-molded plastic
	50-ohm input, output pre-matched
	Dual path
	MMG38151B

	MW7IC915N
	17%
	PAE (Class AB) at 9.9 dB OBO
	PQFN 8 x 8
	over-molded plastic
	Input pre-matched, output unmatched
	Single path
	MMG3014N

	A2T27S020N
	21%
	drain efficiency (Class AB) at 9.0 dB OBO
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	A3M40PD012

	AFT09MS031N
	71%
	drain efficiency (CW)
	TO-270-2
	over-molded plastic
	Unmatched
	Single path
	AFT05MS004N
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For LTE release independence aspect, relevant table from TS 36.307 [12] is presented in table 8.1-1. It can be seen in table 8.1-1 that LTE power class 3 situation is not as straight forward as it is for NR. Reason is that release 8 signaling did not support band numbers greater than 64 and numbering was extended in release 9 power class 3 together with band number greater than 64 is release independent from release 9 but this was due to band number issue not power class.
Power class 1 is release independent from release 10 for bands which have band number up to 64. Therefore, it is agreed that power class 1 operation for fixed-wireless/vehicle-mounted use cases should be release independent from release 10 for LTE bands 5, 12 and 13.

Table 8.1-1: E-UTRA operating bands and UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 36.307 of the release in which the band was introduced)

	Operating bands, band number <= 64, Power Class 3
	FDD, TDD
	Rel-8
	Table B.2.1-1, Table B.4.1-1

	Operating bands, band number > 64, Power Class 3
	FDD, TDD
	Rel-9
	Table B.2.1-1, Table B.4.1-1

	Operating bands, NS-value > 32
	FDD, TDD
	Rel-10
	Table B.2.1-1, Table B.4.1-1

	Asymmetric operating bands, Power Class 3
	FDD
	Rel-10
	Table B.2.1-1, Table B.4.1-1

	Operating bands, band number <= 64, Power Class 1
	FDD
	Rel-10
	Table B.2.1-1, Table B.4.1-1

	Operating bands, Power Class 2
	TDD
	Rel-10
	Table B.2.1-1, Table B.4.1-1



[bookmark: _Toc105687639]8.2	NR
For NR release independence aspect, relevant table from TS 38.307 [13] is presented in table 8.2-1.
Table 8.2-1: NR UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the power class was introduced)

	Power Class 1
	FDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 1.5
	TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 2
	FDD, TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 3
	FDD, TDD, SUL
	Rel-15
	Table B.4.1-1, Table B.4.3-1



Two observations can be made in table 8.2-1. Firstly, power class 1 is already specified due to the fact that band n14 already supports power class 1, and applicable release is release 15 which is same for all power classes. Secondly, there is no band dependence to any of the power classes. Therefore, it is agreed that power class 1 operation for fixed-wireless/vehicle-mounted use cases shall be release independent from release 15 for all NR bands.
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Electrical Specifications

Frequency  Typical Spec. Spec. over
Porameter (MHz) at 25°C at2s°c 40°C to +85°C
Nominal Impedance - 500hms - -
Average Input Power - B - 60 Watt max
Peak Input Power - - - 60 Watt max
Antenna to UL Response
Passband Insertion Loss (5 Mz avg] 663-716 7.7 d8 max
Passband Insertion Loss (single-point] 663-716 3.5 0B max
Passband Ripple 663-716 2.8 d8 max
Passband Return Loss 663-716 38 11 d8 min
Attenuation: 617-652 65d8. 64 B min
729-800 37d8 35 dB min
DL to Antenna Response
Passband Insertion Loss (5 MHz ave] 617-652 2.7d8 max
Passband Insertion Loss (single-point] 617-652 3.5 dB max
Passband Ripple 617-652 2.8 d8 max
Passband Return Loss 617-652 3d8 11.d8 min
Attenuation: 663-716 6708 66 0B min
DL to UL Response
‘Attenuation for UL band 663-716 70d8. 69 B min
‘Attenuation for transition band 653-662 4538 40 dB min
‘Attenuation for DL band 617-652 6648 65 dB min
Note: CTS tests each uit to the crtcal specif Specifcation Allowance
Subsequent audits may deviate due to repeatat irsertion Loss 0148
diferent tes systems which sha not exceed these allowances.  Returloss  10d8
Attenvation  10dB
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Electrical Specifications

Frequency  Typical Spec. Spec. over
Poremeter (MHz) at 25°C at2s°c 40°C to +85°C
Nominal impedance - 500hms - -
Average Input Power - - - 60 Watt max
Peak Input Power - - - 60 Watt max
Antenna to UL Response
Passband Insertion Loss (5 Mz av) B14-840 748 75 d8 max 76 d8 max
Passhand Retur Loss 814849 14d8 13d8 min 13 d8 min
Attenuation: 859894 67d8 65 dB min 65 dB min
DL to Antenna Response
Passband Insertion Loss (5 Mz avg) 859-804 2448 7.5 d8 max 26 d8 max
Passband Retur Loss 869894 14d8 13d8 min 13d8
Attenuation: 814849 71d8 68 4B min 68 0B min
DL to UL Response
‘Attenuation for UL band 814845 71d8 70 d8 min
‘Attenuation for DL band 859894 67d8 65 dB min
Note: CTS tests each unit to the critcalspecifcations above. Specifcation Allowance
Subsequent audits may deviate due to repeatabilty among irsertion Loss 0148
diferent tes sytems which sha not exceed these allowances.  Returloss  10d8

Attenuation  10d8
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Electrical Specifications

Frequency  Typical Spec. Spec. over
Poremeter (MHz) at 25°C at2s°c 40°C to +85°C
Nominal Impedance - 50 ohms - -
Average Input Power - - - 6.0 Watt max
Peak Input Power - - - 60 Watt max.
Antenna to UL Response
Passband Insertion Loss (5 Mz av) 699715 74d8 7.6d8 max 2608 max
Passhand Retur Loss 699-715 14d8 12 dB min 12 dB min
Attenuation: 729745 66 dB. 64 0B min
DL to Antenna Response
Passband Insertion Loss (5 Mz avg) 725-745 7448 7.6d8 max
Passband Retur Loss 729745 14d8 12 d8 min
Attenuation: 699-715 72d8 70 d8 min
777787 38d8 35 dB min
787849 4748 248 min
DL to UL Response
‘Attenuation for UL band 699715 7538 7208 72 b min
Attenuation for DL band 729-745 688 66 8 min 66 dB min
Note: CTS tests each unit to the critcal specificatons above. Specifcation Allowance
Subsequent audits may deviate due to repeatabilty among irsertion Loss 0148
diferent tes sytems which sha not exceed these allowances.  Returloss  10d8
Atenuation 108
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