3GPP TSG-RAN WG4 Meeting # 106												R4-2302843
Athens, Greece, 27 February –03 March, 2023

Agenda item:			11.3
Source:	Moderator (Apple)
Title:	Topic summary for [106][150] NR_reply_LS_UE_RF
Document for:	Information
Introduction
This email thread is focused on the following RF topics under AI 10:
1. RAN4 Rel-17 features list
2. On the ue-PowerClassPerBandPerBC-r17(R4 16-8) (R2-2211023)
3. On new contiguous BW classes for legacy networks (R2-2213312)
4. Lower humidity limit in normal temperature test environment (R5-221604)
5. On 15dBm output power requirement for NS_41 (R5-227958)
6. Impact of SRS antenna switching for TDD-FDD band combinations
Topic #1: RAN4 Rel-17 features list
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300819
	CMCC
	Updated Rel-17 feature list

	R4-2300820
	CMCC
	Not available yet



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:
Open issues and candidate options before f2f meeting:
Sourcing company can share more details on the updates compared to previous version, as no change marks are shown.
Topic #2: On the ue-PowerClassPerBandPerBC-r17(R4 16-8) (R2-2211023)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300714
	Huawei, HiSilicon
	Observation 1: The UE capability ue-PowerClassPerBandPerBC-r17 was introduced in Rel-17 to resolve the potential power class ambiguity for NR inter-band CA. And the clauses affected are limited to the transmitter power requirements for inter-band UL CA in TS 38.101-1.
Observation 2: For two-band UL CA, the best way to avoid ambiguity is to indicate the UE capability of ue-PowerClassPerBAndPerBC-r17. Otherwise, it’s reasonable to apply min{ue-PowerClass, powerClass} to individual bands.
Observation 3: Depending on the progress of the corresponding HPUE basket WI, it’s not straightforward to apply the single-band power class (ue-PowerClass) for the single-carrier UL with DL CA.
Observation 4: In Rel-16, power class 2 may be indicated (via ue-PowerClass or its extensions) for band n41, n77, n78 and n79, but it’s not applicable when DL CA is configured.
Observation 5: The power class for the single-carrier UL with DL CA may be indicated by the BC power class (i.e. powerClass IE and its extension).
Based on the above observations, a draft reply LS to RAN2 is provided at the end of this paper.
Proposal 1: Send the reply LS to RAN2 as shown at the end of the paper.

RAN4 would like to thank RAN2 for the LS to inquire the interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing power class capabilities. More explicitly, the following two questions are asked:
1) Whether R4 16-8 is applicable to only inter-band CA?
2) What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?
RAN4 would like to provide the following responses for RAN2’s questions:
Response to 1): Yes. It is applicable to NR inter-band UL CA only.
Response to 2): ue-PowerClassPerBandPerBC-r17 indicates the power class that a UE supports for each individual band within a given band combination, while powerClass or powerClass-v1610 indicates the power class for this band combination, in other words, the maximum total output power. If indicated, ue-PowerClassPerBandPerBC-r17 shall supersede other power class capabilities such as ue-PowerClass/powerClass and its extensions in determining the power class of the individual bands within a band combination.

	R4-2301110
	Samsung
	RAN4 would like to thank RAN2 for the LS to inquire the interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing different power class parameters. 
Regarding RAN2’s request to RAN4 for the responses to the following questions:
3) Whether R4 16-8 is applicable to only inter-band CA?
4) What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?

After discussion during RAN4#106, RAN4 would like to respectfully provide the following responses for RAN2 consideration.
[bookmark: OLE_LINK8]Response to 1): Yes. It is applicable to only NR inter-band UL CA containing only single UL CC or intra-band UL CA for each individual band within an NR band combination.
Response to 2): ue-PowerClassPerBandPerBC-r17 indicates the power class that a UE supports for each individual band within a band combination when operating according to the band combination. The maximum Tx power available in an individual band within the band combination is determined by ue-PowerClassPerBandPerBC-r17 if indicated. 
The powerClass/powerClass-v1610 indicates the power class for this band combination. If the power class of the band combination is higher than the power class that the UE supports on the individual bands (ue-PowerClass in BandNR or ue-PowerClassPerBandPerBC-r17 if indicated), the latter determines maximum TX power available in each band.

	R4-2301173
	OPPO
	Observation 1:   Single band power class (ue-PowerClass) can be higher or lower or same than the per BC power class (powerClass), and the applied power class for the band under band combination is determined by new per band per BC power class in Rel-17, however, which power class is applied is unclear in Rel-16/15.

Proposal 1:         For Rel-17, the applicable power capability for a band under CA band combination is determined by the Rel-17 new per band per BC power class capability and this capability is independent from legacy per band or per BC power class capability.

Observation 2:   In case of single band power class is smaller than per BC power class, UE Tx power will be limited by the single band power class

Observation 3:   In case of single band power class is higher than per BC power class, UE Tx power will be limited by the per BC power class

Observation 4:   In case of single band power class is equal to per BC power class, UE Tx power will depend on either power class since there is only PC3 CA power class in Rel-16.

Proposal 2:         For Rel-16, the min{ue-PowerClass, powerClass} can be applied to the band under a CA band combination, more specifically as below table:
	Relation between single band power class and per BC power class
	Power class for the band under band combination

	Single band power class is smaller than the per BC power class
	Single band power class will be applied, i.e. min {ue-PowerClass, powerClass}

	Single band power class is larger than the per BC power class
	Per BC power class will be applied, i.e. min {ue-PowerClass, powerClass}

	Single band power class is equal to the per BC power class
	Either power class can be applied, considering there is only PC3 CA power class in Rel-16 and UE always use 1PC3 PA to achieve that



Proposal 3:         For Rel-15, the min{ue-PowerClass, powerClass} can be applied to the band under a CA band combination, more specifically as below table:

	Relation between single band power class and per BC power class
	Power class for the band under band combination

	Single band power class is larger than the per BC power class
	The per BC power class will be applied, i.e. min {ue-PowerClass, powerClass}

	Single band power class is equal to the per BC power class
	Either power class will be applied




	R4-2301263
	ZTE
	[bookmark: OLE_LINK24]RAN4 would like to thank RAN2 for the LS to inquire the interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing different power class parameters. 
Regarding RAN2’s request to RAN4 for the responses to the following questions:
5) Whether R4 16-8 is applicable to only inter-band CA?
6) [bookmark: OLE_LINK22][bookmark: OLE_LINK26][bookmark: OLE_LINK28][bookmark: OLE_LINK3][bookmark: OLE_LINK4]What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?

RAN4 would like to respectfully provide the following responses for RAN2 consideration. According to the discussion during RAN4#106 meeting, the responses are:
Response to 1): It is applicable to only NR inter-band UL CA containing only single CC or intra-band UL CA for each individual band within an NR CA band combination.
[bookmark: OLE_LINK23][bookmark: OLE_LINK16][bookmark: OLE_LINK25]Response to 2): powerClassNRPart-r16 applies for MR-DC, while ue-PowerClassPerBandPerBC-r17 is for only NR inter-band UL CA, there is no interaction between ue-PowerClassPerBandPerBC-r17 and powerClassNRPart-r16.
[bookmark: OLE_LINK29]If ue-PowerClassPerBandPerBC-r17 is absent, the interaction between ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 and powerClass/powerClass-v1610 have already been described in RAN2 spec.
[bookmark: OLE_LINK21][bookmark: OLE_LINK14][bookmark: OLE_LINK5][bookmark: OLE_LINK6]If ue-PowerClassPerBandPerBC-r17 is present, and if the power class of this band combination indicated by powerClass/powerClass-v1610 is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClassPerBandPerBC-r17), the maximum UE power available in each band shall be determined by ue-PowerClassPerBandPerBC-r17. 

	R4-2301595
	MediaTek
	Observation 1: In current RAN4 specs, there are still ambiguities related to the actual functioning power class of a band in a band combination.
Observation 2: Single Band Power Class always represents the maximum output power availability of Component Band Power Class. 
Observation 3: Without indication of R4 16-8, Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class} if higherPowerLimit-r17 is absent, otherwise Single Band Power Class applies if Single Band Power Class is higher than Band Combination Power Class.
Observation 4: With the indication of R4 16-8, if higherPowerLimit-r17 is absent, the Component Band Power Class is capped to the minimum of {Band Combination Power Class, Single Band Power Class, R4 16-8}, otherwise Component Band Power Class is set to the minimum of { R4 16-8, Single Band Power Class}.
Proposal 1: Answer to Question 1 as Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values.
Proposal 2: Answer to Question 2 as: 
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8.

Answer to Question 1):
Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values.	 
Answer to Question 2):
The interaction between the existing power class capabilities and the R4 16-8 can be shown as:
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· [bookmark: _Hlk125371685]The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8. 



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:
Open issues and candidate options before f2f meeting:
Issue 2-1: Whether R4 16-8 is applicable to only inter-band CA?
· Proposals
· Option 1: Only applicable to inter-band UL CA.
· Option 2: Though the R4 16-8 is only for inter-band CA, it can be also applicable for a band combination consisting of a single band operated in intra-band non-contiguous CA mode. In this case, the R4 16-8 of all contiguous frequency blocks within the same band should be either absent, or present with identical values.
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2: What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?
· Proposals
· Option 1: ue-PowerClassPerBandPerBC-r17 indicates the power class that a UE supports for each individual band within a given band combination, while powerClass or powerClass-v1610 indicates the power class for this band combination, in other words, the maximum total output power. If indicated, ue-PowerClassPerBandPerBC-r17 shall supersede other power class capabilities such as ue-PowerClass/powerClass and its extensions in determining the power class of the individual bands within a band combination.
· Option 2: ue-PowerClassPerBandPerBC-r17 indicates the power class that a UE supports for each individual band within a band combination when operating according to the band combination. The maximum Tx power available in an individual band within the band combination is determined by ue-PowerClassPerBandPerBC-r17 if indicated. The powerClass/powerClass-v1610 indicates the power class for this band combination. If the power class of the band combination is higher than the power class that the UE supports on the individual bands (ue-PowerClass in BandNR or ue-PowerClassPerBandPerBC-r17 if indicated), the latter determines maximum TX power available in each band.
· Option 3: The interaction between the existing power class capabilities and the R4 16-8 can be shown as:
· ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 always represents the maximum output power availability of each component band in a band combination, and 
· if ue-PowerClassPerBandPerBC-r17 is absent, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700} if higherPowerLimit-r17 is absent, otherwise, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 applies if it is higher than powerClass /powerClass-v1610, and 
· if ue-PowerClassPerBandPerBC-r17 is present, the actual functioning power class of each component band is capped to the minimum of {powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} if higherPowerLimit-r17 is absent, otherwise, the minimum of {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, ue-PowerClassPerBandPerBC-r17} applies.
· The existing powerClassNRPart-r16 represent the power class of the NR band in an EN-DC band combination, since the R4 16-8 does not apply to EN-DC/NE-DC, powerClassNRPart-r16 is independent from the R4 16-8.S
· Recommended WF
· TBA

Topic #3: On new contiguous BW classes for legacy networks (R2-2213312)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300430
	Nokia
	Proposal 1: Agree one of the proposed changes in associated draftCR [2]. Send LS to RAN2 as in annex-A.
RAN4 thanks RAN2 for bringing this issue to RAN4 attention and note that in RAN2 LS the applicable WI code was NR_RF_FR2_req_enh2-Core which is not correct WI for FR1 FBG3 hence we have added WI code NR_unlic.
RAN4 agrees with RAN4 that fallback relation between CA_n46O and CA_n46M is broken and RAN4 noticed same between CA_n46N and CA_n46M.
RAN4 has agreed changes into specification [X] [X] [X]

	R4-2300431
	Nokia
	CR 38.101-1

	R4-2301626
	Xiaomi
	Proposal 1: Keep R, S T, U in FBG2 as the definition in current Spec.
Proposal 2: RAN4 need modify the related configuration for CA_n46 according to the fallback rule as below options:
Option 1:
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 8060
	20, 40
	20, 40
	20, 40
	
	200180
	0

	CA_n46O
	20, 40, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0


Option 2:
	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46M
	20, 40, 80
	20, 40
	20, 40
	
	
	160
	1

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46N
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	1

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0




	R4-23016267
	Xiaomi
	CR for Rel-17 38.101-2

	R4-23016268
	Xiaomi
	CR for Rel-18 38.101-2

	R4-2301925
	Qualcomm
	Observation 1: There are issues for the fallback ground of CA_n46O/N/M in TS38.101-1.
Proposal 1: RAN4 to select the solution from above two options to solve the fallback issues in CA_n46O/N/M.
Proposal 2: RAN4 to approve the draft LS in Appendix.
RAN4 discussed and identified the fallback issues in CA_n46O/N/M. RAN4 concluded to adopt the following Option 1 or Option 2 to revise the NR CA configurations in TS 38.101-1. The content of attached CR xxxx was agreed.

· Option 1: Option 1: Revise the channel bandwidth of first/leftmost CC of CA_n46N from 80MHz to 60MHz in BCS0


	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	CA_n46N
	20, 40, 8060
	20, 40
	20, 40
	20, 40
	
	200
	0

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0



· Option 2: Add a new BCS, e.g., BCS1 to include missing channel bandwidth of 60MHz and 80MHz for CA_n46N and CA_n46M respectively.

	NR CA config.
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Channel BWs (MHz)
	Max. aggregated BW (MHz)
	BCS

	CA_n46M
	20, 40, 60
	20, 40
	20, 40
	
	
	140
	0

	
	20, 40, 80
	20, 40
	20, 40
	
	
	160
	1

	CA_n46N
	20, 40, 80
	20, 40
	20, 40
	20, 40
	
	200
	0

	
	20, 40, 60
	20, 40
	20, 40
	20, 40
	
	180
	1

	CA_n46O
	20, 60
	20, 40
	20, 40
	20, 40
	20, 40
	220
	0





	R4-2302729
	Apple
	RAN4 would like to thank RAN2 for the reply on the new contiguous BW classes for legacy networks and the potential issue raised related to RAN4’s “Fallback Group” requirement for bandwidth class. In RAN4’s view, the CA configurations listed in RAN4 specifications is not an indication of UE capability, but the configurations which may be deployed in the network. Therefore, the specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the Fallback Group requirement. As a result, RAN4 concludes that the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue for the Fallback Group requirement.

	R4-2302730
	Apple
	Observation 1: The CA configurations listed in RAN4 specifications is not an indication of UE capability, but the configurations which may be deployed in the network.
Observation 2: The specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the fallback requirement.
Proposal: RAN4 concludes that the the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue for the Fallback Group requirement.



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 3-1: LS reply
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: If there is inconsistency?
· Proposals
· Option 1: There is inconsistency as pointed out in RAN2 LS.
· Option 2: There is no inconsistency. In RAN4’s view, the CA configurations listed in RAN4 specifications is not an indication of UE capability, but the configurations which may be deployed in the network. Therefore, the specified CA bandwidth combination sets for the CA configurations within the same fallback group should not be directly linked to the Fallback Group requirement. As a result, RAN4 concludes that the misalignment of the specified carrier bandwidth sets among the CA BW classes in the same fallback group would not be an issue for the Fallback Group requirement.
· Recommended WF
· TBA

Issue 3-1-2: If there is inconsistency, how to fix it?
· Proposals
· Option 1: Revise the channel bandwidth of first/leftmost CC of CA_n46N from 80MHz to 60MHz in BCS0.
· Option 2: Add a new BCS, e.g., BCS1 to include missing channel bandwidth of 60MHz and 80MHz for CA_n46N and CA_n46M respectively.
· Recommended WF
· TBA

Issue 3-1-3: Comments on two CRs for 38.101-2 (R4-23016267 and R4-23016268)
· Proposals
· Recommended WF
· TBA


Topic #4: Lower humidity limit in normal temperature test environment (R5-221604)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301582
	Huawei, HiSilicon
	Proposal 1: Aligning the humidity limit in normal condition and extreme condition.
Proposal 2: The alignment needs to be done in RAN4.
Proposal 3: Keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.

	R4-2302503
	Samsung, LG Electronics, Nokia, KDDI, SK Telecom, KT Corp.
	Observation 1:	RAN4 has never sent out the reply LS to RAN5 because some companies were reluctant to change the current test environment in the specification regardless of its impact to the UE RF performance.
Observation 2:	RAN4 agreed to have a chairman’s note for a reasonable approach to make the decision in this meeting.
Observation 3:	Variation in humidity does not have a measurable impact on the device materials being tested since the difference in the measurement data is within the limits of measurement uncertainty.
Proposal 1:		RAN4 should conclude that the UE RF performance is not affected by variations in humidity, and it does not have to be limited by the specification.
Observation 4:	It should be no harm to remove the lower and upper bounds for the side condition of normal temperature as it is technically supported by our experiment while leaving just “room humidity” instead of the explicit range.
Observation 5:	Alternatively, having upper limit only for the humidity condition as some specifications can also be an option for RAN4 since RAN5 is asking about the lower limit only, and RAN4 is trying to make the condition be aligned between specifications.
Proposal 2:		It is proposed to remove the explicit humidity range of the lower limit at least as ETSI standard which has been figured out that it has no impact on the UE RF performance.
RAN4 would like to thank RAN5 for the LS (R5-221604 / R4-2207623) on lower humidity limit in normal temperature test environment. 
Based on much discussion in RAN4, RAN4 found that the issue of humidity inconsistency among specifications does exist. Besides the cases mentioned in R5-221604, RAN4 also identifies other cases of the inconsistency as summarized in Table 1 among specifications.
Table 1. Summary of humidity inconsistency among specifications
	Humidity requirement
	Related specifications

	With humidity range 0% ~ 75%
	TS 51.010-1, TS 36.508 v16.7.0, ETSI EN 301 908-13, etc.

	With humidity range 25% ~ 75%
	TS 36.101, TS 38.101-1, TS 38.101-2, etc.

	Without humidity range (room temperature)
	TS 37.144, TS 373.154, TS 38.161, etc.



RAN4 agrees that it is necessary to align the humidity condition among specifications. It is also RAN4’s understanding that the variation in humidity does not have a measurable impact on the device materials being tested since the difference in the measurement data is within the limits of measurement uncertainty. RAN4 concluded that the UE RF performance is not affected by variations in humidity, and it does not have to be limited by the specification. Therefore, it is concluded in RAN4 that RAN4 will replace the inconsistent humidity range with relative humidity up to 75 % in core specifications as a following example of 38.101-1 and -2.
	+15℃ to +35℃
	for normal conditions (with relative humidity of 25 %up to 75 %)

	-10℃ to +55℃
	for extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)




	R4-2302504/06/08/10
	Samsung
	CR for R15/16/17/18 38.101-1

	R4-2302505/07/09/11
	Samsung
	CR for R15/16/17/18 38.101-2

	R4-2302573
	ZTE
	Proposal 1:	An explicit humidity range is good for UE to be under the unified environmental conditions. A fixed value of humidity limit will increase the test load for UE.
Proposal 2:	It is suggested to select Option 2 as the solution to resolve the inconsistency among the specs.
· Option 2:  Keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.

	R4-2302574
	ZTE
	RAN4 thanks for RAN5 LS R5- 221604.
Regarding the following question from RAN5:

RAN WG5 respectfully requests RAN WG4 to provide the reason why the lower humidity limit in normal temperature test environment differs in GERAN/UTRA/E-UTRA/NR. Are there any detail considerations to keep the lower humidity limit for normal test environment?

RAN4 discussed the issue of lower humidity limit in normal temperature test environment. After further check with the history of GSM/WCDMA/LTE specs, it is found that the lower humidity limit was first introduced into 3GPP TS 05.05 for radio transmission and reception of GSM/EDGE shown as below.D.2.1	Temperature (GSM 400, GSM 900 and DCS 1800)
The MS shall fulfil all the requirements in the full temperature range of:
+15C  ‑  +35C	for normal conditions (with relative humidity of 25 % to 75 %);
 
‑10C  ‑  +55C 	for DCS 1 800 MS and small MS units extreme conditions
(see IEC publications	 68‑2‑1 and 68‑2‑2);
 
‑20C  ‑  +55C 	for other units extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2).
 
Outside this temperature range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 05.05 for extreme operation.

[bookmark: OLE_LINK2]The definition of lower humidity limit in normal temperature test environment in GSM specifications has been specified as “25 % to 75 %” since version 7.0.0 for more than 20 years. The content of this part has been continued to be used in RAN4 specifications for UTRA, LTE and NR systems. A narrow range of relative humidity of “25 % to 75 %” is more reasonable since “up to 75%” indicates that UE should also support the condition under relative humidity of “0% to 25%” which is an extra requirement to the current UEs. The lower bound of relative humidity of “0% ~ 75%” could not be regarded as a normal condition.
Although for most of the test cases under normal temperature conditions the humidity does not affect the test performance of UE as much as temperature, the high or low humidity environment may have potential impacts on some other test items, such as ESD (Electro-Static Discharge) do have strict requirements in humidity. The humidity may also affect the stability, reliability and radio propagation of communication devices.
[bookmark: OLE_LINK1]RAN4 concludes that the relative humidity of “25% to 75%” for normal test conditions should be uniformly specified for E-UTRA/NR systems in RAN4 specifications.



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 4-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 4-1: Which solution to pick
· Proposals
· Option 1: with relative humidity up to 75 %.
· Option 2: Use the relative humidity of “25% to 75%”
· Recommended WF
· TBA

Sub-topic 4-2
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 4-2: Comments on the CRs (R4-2302504 - R4-2302511)
· Proposals
· Recommended WF
· TBA

Topic #5: On 15dBm output power requirement for NS_41 (R5-227958)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302693
	Qualcomm
	RAN4 appreciates the opportunity to provide feedback and clarification in support of RAN5’s test definition for NS_41.  The LS R5-227958 refers to “band n30 NS_41” but RAN4 interprets this as a typographical error with the intention being NR Band n50 for NS_41.  RAN4 further comments the same note “This requirement shall be verified with UE transmission power of 15 dBm” is also present for E-UTRA Band 50 NS_41, Band 51 NS_40, and Band 74 NS_38 and for NR Band n51 NS_40 and Band n74 NS_38.  The feedback provided in this Reply LS is applicable to all of these bands and NS’s for both E-UTRA and NR.
RAN4’s intention for this spurious emissions requirement is the UE shall be able to meet an emission limit of -32 dBm when its transmission power is 15 dBm for “permitted” allocations.  Permitted allocations are defined by starting RB and RB length (i.e., RBstart and LCRB) for which the emission limit is expected to be met with the UE transmitting at 15 dBm output power.  These allocations have been identified by RAN4 as having zero A-MPR; in other words, these are allocations for which A-MPR is not allowed in 36.101 and 38.101-1 specifications.  These allocations should be tested at 15 dBm output power to ensure compliance with the -32 dBm emission limit under the spurious emissions clause 6.6.3 of 36.101 and clause 6.5.3 of 38.101-1.  One possible way to construct this test is to signal the PEMAX,c of 15 dB and issue repeated TPC “up” commands until the UE reaches its maximum power no higher than 15 dBm.
On the other hand, other allocations may require the UE to take A-MPR power backoff in excess of 8 dB from its maximum output power of 23 dB; in other words, the UE may not be able to reach 15 dBm output power for these other allocations while meeting the emission limit.  For these other allocations, RAN4 has defined the corresponding A-MPR tables, an example of which was shown in R5-227958.  These other allocations and their A-MPR can be tested under the UE maximum output power with additional requirements clause 6.2.4 of 38.101 and UE additional maximum output power reduction clause 6.2.3 of 38.101-1.  The same method as described above signaling PEMAX,c of 15 dB repeated TPC “up” commands can be used here as well.
To more precisely align the RAN4 specification with the above understanding, RAN4 has agreed to CR’s (see attached) to modify the note to read “This requirement shall be verified with UE transmission power configured as high as possible but no higher than 15 dBm.”
With the above, RAN4 would like to provide the following responses to the questions from RAN5
Q1: Is option 1 or 2 above or any different interpretation the right one?  
RAN4:  Option 1 is the correct interpretation.
Q2: If option 1 is the correct one: Provide feedback on how to reach 15 dBm Tx power
RAN4:  15 dBm Tx power can be reached by issuing repeated TPC “up” commands.  15 dBm will not be exceeded by signaling PEMAX,c of 15 dB.  It is recommended to test allocations with zero A-MPR for spurious emissions.
Q3: Provide feedback on whether RAN5 should include a test requirement that the UE Tx power shall not be more than 15 dBm when NS_41 is signalled.
RAN4:  This requirement does not apply and shall not be tested at power levels above 15 dBm as indicated by the corrected note.  

	R4-2302694/5/6/7
	Qualcomm
	CR for R15/16/17/18 36.101

	R4-2302698/9/700/701
	Qualcomm
	CR for R15/16/17/18 38.101-1



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 5-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 5-1-1: Any comments on the LS
· Proposals
· Recommended WF
· TBA

Issue 5-1-2: Comments on the CRs (R4-2302694 - R4-2302701)
· Proposals
· Recommended WF
· TBA


Topic #6: Impact of SRS antenna switching for TDD-FDD band combinations
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302376
	Huawei, HiSilicon
	Observation 1: Expected behavior to mitigate impact of SRS antenna switching for the affected band has been reflected in the LTE RAN1 spec but not in the NR spec.
Proposal 1: It is proposed to have some clarification in RAN1 spec with possible mitigation schemes for impact on both UL and DL for the affected bands caused by SRS antenna switching. 
A draft LS for the clarification on the impact for the TDD-FDD band combinations due to SRS antenna switching is provided in [3] for discussion and collection of agreements in RAN4.

	R4-2302377
	Huawei, HiSilicon
	The impact on FDD Rx for the FDD band in an FDD+TDD combination caused by SRS antenna switching was initially discussed for LTE CA in RAN4. The identified issue has been sent to RAN1 in R4-1708772. 
According the following discussion in RAN1, correction was made for the RAN1 spec TS 36.213 in clause 8.2 with clarification on the expected scheduling restriction and RAN2 introduced capability parameters of switched together band and switch impacted Rx band consequently. However, it is noted that the clarification adopted in LTE RAN1 spec is not reflected in the NR spec, and the clarification for the expected scheduling restriction in LTE spec is for UL only. 
With widely application of NR SRS antenna switching from Rel-15, including both EN-DC and NR CA, it is observed that the specifications without clear clarifications similar to that in LTE spec may cause some ambiguity for better supporting the feature in the network. Therefore, some clarifications for the expected scheduling restrictions for both UL and DL in the affected band in an EN-DC/NR CA band combination would be helpful enabling the SRS antenna switching feature.



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 6-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 5-1-1: Is the proposal agreeable: It is proposed to have some clarification in RAN1 spec with possible mitigation schemes for impact on both UL and DL for the affected bands caused by SRS antenna switching.
· Proposals
· Recommended WF
· TBA

Issue 5-1-2: Any comments on the LS
· Proposals
· Recommended WF
· TBA

