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1. Introduction
A new WID was approved in RAN#98 while further revised in RAN#99 as [1], in which enhancement of 3Tx for inter-band CA/EN-DC with two bands is included as one objective. 
In last meeting, the group reached a lot of consensus on SAR compliance issue and spec impact, while some issues are still left open for FFS. In this paper, we provide our views on the remaining issues captured in WF [2].
2. Discussion
2.1 SAR/MPE compliance
It was agreed in last meeting for sake of spec completeness, 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 (If indicated) is agreed as the threshold for PC1.5 uplink duty cycle below which the PC1.5 requirements shall apply, and there is no need to introduce a new dedicated IE for PC1.5 SAR/MPE compliance. The remaining issue is how to calculate the averaged percentage of UL symbols, as reproduced below.

Issue 2-1-2: Text proposal for SAR solutions in 38.101-1
Moderator note: In this issue how to calculate the averaged percentage of UL symbols is discussed.
WF: FFS whether below are agreeable in next meeting:
· the averaged percentage of UL symbols can be defined as: 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability for the PC1.5 band which is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE


As we commented online and illustrated in our paper of last meeting [3], in terms of single band PC1.5 which was introduced since Rel-16, 0.5* maxUplinkDutyCycle-PC2-FR1 (If indicated) is the threshold for PC1.5 uplink duty cycle, below which the PC1.5 requirements shall apply, and above which either PC2 or PC3 requirement applies. When PC1.5 was added for n77 and n78, a new maximum duty cycle capability IE maxUplinkDutyCycle-PC1dot5-MPE-FR1 was introduced dedicatedly for FWA devices to meet Maximum Permissible Exposure (MPE) requirements though in RAN4 actually there is no way to limit this IE to FWA only. The details are well summarized in [4].
Given that 3Tx operation for inter-band 2 band CA is limited to FWA only in Rel-18, as well as the targeted scenario is PC3(1Tx)+PC1.5(2Tx) to achieve PC1.5, we think above methodology is generally agreeable, and in fact it is also applicable for handheld UE, however it does not mention in the WF how to dealt with it if maxUplinkDutyCycle-PC1dot5-MPE-FR1 and 0.5*maxUplinkDutyCycle-PC2-FR1 are both absent. As the latest 38.306 shown (the modification is shown below), the description for both fields absent was added which was triggered by [4] given that there is default value if maxUplinkDutyCycle-PC2-FR1 is absent while there is no default value if maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent. 
	maxUplinkDutyCycle-PC2-FR1
Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable forindicated based on FR1 power class 2 UE and also applicable for FR1 power class 1.5 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field isand maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 are both absent, 50% shall be applied as the upper limit of the UL duty cycle for power class 2. Value n60 corresponds to 60%, value n70 corresponds to 70% and so on. This capability is not applicable to IAB-MT.
	Band
	No
	N/A
	FR1 only

	maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16
Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for FR1 power class 1.5 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field isand maxUplinkDutyCycle-PC2-FR1 are both absent, 25% shall be applied as the upper limit of the UL duty cycle for PC1.5UE shall mitigate MPE autonomously by P-MPR or by other means and no restriction on scheduled uplink duty cycle is needed.
	Band
	No
	N/A
	FR1 only



With above, we would like to further modify the suggested WF as below for the group’s further discussion.
Proposal 1: For PC1.5, it is suggested to adopt below methodology to calculate the averaged percentage of UL symbols in terms of PC3 (1Tx)+PC1.5(2Tx) scenario (The sentence marked in yellow is new). 
The averaged percentage of UL symbols can be defined as: 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· For band x which is configured with power class 3, the corresponding maxDutyNR,x is equal to 100%
· For band y which is configured with power class 1.5, the corresponding maxDutyNR,y represent the field of UE capability of maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 per band as defined in TS 38.331 and the value is equal to 
· maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 whichever is the smallest if both are present
· 25% if both maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 are absent


2.2 Spec organization
The agreements of last meeting are reproduced as below. 

[bookmark: _Hlk132132848][bookmark: _Hlk127813063]Issue 2-2-1: Where to capture 3Tx with UL CA+TxD
· Proposals
· Option 1: new sections for inter-band UL CA + TxD. (vivo, OPPO)
· A draft TP is provided for 38.101-1 in R4-2308242
· Option 2: In the general inter-band UL CA sections
· Example changes provided in R4-2308969 (OPPO)
· Option 3: In inter-band UL CA +MIMO sections
· Example changes provided in R4-2308969 (OPPO)
WF: FFS whether below is agreeable in next meeting:
· The general requirements for 3Tx inter-band UL CA + TxD are captured in current inter-band UL CA sections in clause 6 and 7.
Issue 2-2-2: band combinations for 3Tx inter-band NR CA/ENDC
Agreement online: 
· Use notes in configuration tables to identify which UL and DL configurations that 3Tx UE supports considering MOP tables are only for UL configurations without the DL combination information.

As we commented online in last meeting, we are not ok to introduce a new clause for inter-band ULCA+TxD. In our view, CA+TxD is still CA given that TxD is transparent to NW so there is no special scheduler difference comparing with CA without TxD. Furthermore, it is inconvenient for the band combination specification work as a company who introduce hundreds of combos a year, since we need to refer to more new clauses such as new MOP table/clause. Lastly, it was agreed that “use Notes in configuration tables to identify which UL and DL configurations that 3Tx UE supports” which is aligned with the method already adopted for HPUE CA/EN-DC without TxD, furthermore it is somehow also demonstrate there is no need to introduce new dedicated clauses for CA/EN-DC+TxD. 
Proposal 2: It is agreeable to us “The general requirements for 3Tx inter-band UL CA + TxD are captured in current inter-band UL CA sections in clause 6 and 7”, which means no new dedicate clauses added for inter band ULCA+TxD.
To be more specific, the new “Notes” for the configuration tables specifically for 3Tx probably could be something like for example: (please note that the notes below are drafted according to current WI scope)
Note X: Power class 2 is allowed for this uplink configuration with 3Tx concurrent transmission with single carrier for each individual band and a composite of supporting PC3 for an NR TDD or FDD band and PC2 or PC3 for a second NR TDD band with UL MIMO 
Note Y:  Power class 2 is allowed for this uplink configuration with 3Tx concurrent transmission with single carrier for each individual band and a composite of supporting PC3 for an NR TDD or FDD band and PC2 for a second NR TDD band with TxD 
Note Z: Power class 1.5 is allowed for this uplink configuration with 3Tx concurrent transmission with single carrier for each individual band and a composite of supporting PC3 for an NR FDD band and PC1.5 for a second NR TDD band with UL MIMO or TxD

Furthermore, the existing HPUE notes for 2Tx need to be modified, take Note 8 and Note 9 of Table 5.5A.3-1 as example:
NOTE 8:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination with up to 2Tx
NOTE 9:	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination with up to 2Tx
Similarly, the HPUE notes in 3/4/5-band configuration tables also need to be modified.
Proposal 3: Some modified notes and new notes for configuration tables are proposed above to illustrate how to accommodate 3Tx new feature into spec. 

2.3 Δ PPowerClass,CA
In our understanding, for inter-band UL NR-CA, ΔPPowerClass,CA would be impacted by IE maxUplinkDutyCycle-interBandCA-PC2, by PEMAX,CA (which is indicated by IE p-NR-FR1 or p-UE-FR1) and 10 log10∑ pEMAX,c (where pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c). However, it is not correctly reflected in current spec TS 38.101-1 (since Rel-17), some errors are identified in the referred sub-clause 6.2A.1.3 which makes ΔPPowerClass,CA incorrect and correction CR is provided as R4-2311938 again in this meeting.
(Samsung’s understanding on the 6 p-max relevant IE is provided in Annex for companies’ kind reference.)

(Below is reproduced from sub-clause 6.2A.4.1.3 of 38.101-1)
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(Below is reproduced from sub-clause 6.2A.1.3 of 38.101-1)
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The modification of our R4-RXXXX is shown below:
[image: ]

Observation 1: Errors are identified for PC2 ΔPPowerClass,CA for inter-band ULCA in current NR spec(since Rel-17), correction CR is provided as R4-2311938 again in this meeting. The description method of PC1.5 ΔPPowerClass,CA could adopt similar way and could be checked based on the CR provided in future meetings. 

3. Conclusion
Proposal 1: For PC1.5, it is suggested to adopt below methodology to calculate the averaged percentage of UL symbols in terms of PC3 (1Tx)+PC1.5(2Tx) scenario (The sentence marked in yellow is new added compared to the WF of last meeting). 
The averaged percentage of UL symbols can be defined as: 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· For band x which is configured with power class 3, the corresponding maxDutyNR,x is equal to 100%
· For band y which is configured with power class 1.5, the corresponding maxDutyNR,y represent the field of UE capability of maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 per band as defined in TS 38.331 and the value is equal to 
· maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 whichever is the smallest if both are present
· 25% if both maxUplinkDutyCycle-PC1dot5-MPE-FR1 or 0.5*maxUplinkDutyCycle-PC2-FR1 are absent

[bookmark: _GoBack]Proposal 2: It is agreeable to us “The general requirements for 3Tx inter-band UL CA + TxD are captured in current inter-band UL CA sections in clause 6 and 7”, which means no new dedicate clauses added for inter band ULCA+TxD.
Proposal 3: Some modified notes and new notes for configuration tables are proposed above to illustrate how to accommodate 3Tx new feature into spec. 
Observation 1: Errors are identified for PC2 ΔPPowerClass,CA for inter-band ULCA in current NR spec(since Rel-17), correction CR is provided as R4-2311938 again in this meeting. The description method of PC1.5 ΔPPowerClass,CA could adopt similar way and could be checked based on the CR provided in future meetings. 
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Annex: 6 p-max relevant IE
	IE name
	Description in spec
	Samsung’s understanding

	p-Max (in frequencyInfoUL)
	Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1 (configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). If absent, the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. Value in dBm. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].
	It’s serving cell-specific. It’s an upper bound in a serving cell, but the other power parameters (i.e. p-NR-FR1 and p-UE-FR1) have to be considered in addition


p-Max, p-NR-FR1 and p-UE-FR1 are provided to UE, by RAN, and UE decides its max power for each serving cell, based on these parameters.

	p-NR-FR1 (in PhysicalCellGroupConfig)
	The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).
	It’s cell group-specific. It can be used for EN-DC as well as all CA cases (please see TS38.101-3 clause 6.2B.4.1). This parameter is optional, and is not needed for the single CC only.

	p-UE-FR1 (in PhysicalCellGroupConfig)
	The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-NR-FR1 (configured for the cell group).
	It’s UE-specific. This parameter is optional, and is not needed for the single CC only.

	p-maxNR-FR1 (in CG-ConfigInfo)
	For (NG)EN-DC and NE-DC, the field indicates the maximum total transmit power to be used by the UE in the NR cell group across all serving cells in frequency range 1 (FR1) (see TS 38.104 [12]). For NR-DC, it indicates the maximum total transmit power to be used by the UE in the NR cell group across all serving cells in frequency range 1 (FR1) (see TS 38.104 [12]) the UE can use in NR SCG.
	p-maxNR-FR1, p-maxEUTRA and p-maxUE-FR1 are provided to SN, by MN, and SN decides UE max power for each serving cell belonging to SCG, based on these parameters, and SN may configure the decided max power to UE.

	p-maxEUTRA (in SIB5 & CG-ConfigInfo)
	The corresponding field description in SIB5 is as follows:
The maximum allowed transmission power in dBm on the (uplink) carrier frequency, see TS 36.304 [27].
[Samsung] it is assumed for the single CC, because UE is in RRC_IDLE or RRC_INACTIVE.
The corresponding field description in CG-ConfigInfo is as follows:
Indicates the maximum total transmit power to be used by the UE in the E-UTRA cell group (see TS 36.104 [33]). This field is used in (NG)EN-DC and NE-DC.

	

	p-maxUE-FR1 (in CG-ConfigInfo)
	The corresponding field description in TS38.331 is as follows:
Indicates the maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1).
And, same parameter can be found also in TS36.331, and it is provided to UE, by eNB (with RRCConnectionReconfiguration message)
The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE may use may be additionally limited on cell- or cell-group level. The field is optionally present, if (NG)EN-DC (nr-Config-r15) has been configured. It is absent otherwise.

	The intention of p-UE-FR1 and p-maxUE-FR1 is quite similar. In our understanding, p-UE-FR1 is applicable for NR CA and NR-DC, while p-maxUE-FR1 is applicable for EN-DC.
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