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1 Introduction

In this contribution, we continue to provide our views on the two mainly remaining issues for Tx requirement for 3Tx based on the latest WF [1] from the last meeting.
2 Discussion
SAR

For PC1.5 inter-band CA SAR compliance, it was agreed to used 0.5*maxUplinkDutyCycle-interBandCA-PC2 if indicated as the threshold for PC1.5 UL duty cycle [2]. However, how to calculate the averaged percentage of UL symbols needs FFS. In the last meeting, the following WF was made for the discussion.
	Issue 4-1-1: Which duty cycle IE (0.5*maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1) is applied to PC1.5 band

· WF

· Both 0.5*maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1 can be applied to PC1.5 UE. 
· When both IEs are reported, the smaller one will be applied, i.e. min{0.5*maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1}
· When only IE maxUplinkDutyCycle-PC2-FR1 is reported, 0.5*maxUplinkDutyCycle-PC2-FR1 is applied
· When only IE maxUplinkDutyCycle-PC1dot5-MPE-FR1 is reported, maxUplinkDutyCycle-PC1dot5-MPE-FR1 is applied
· When both IE are absent, 25% will be applied.


From the discussion in the last meeting, the controversial issue is whether the case in the above sub-bullet 2 should be considered. From our understanding, the intention of above cases is used to derive the value for DutyNR, x  or DutyNR, x for the constituted band when calculate the average percentage of uplink symbols 50% ( ( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y, ), in this sense, the above cases should be aligned with the single band case. From the yellow part for the single band case copied from TS38.101-1, it could be concluded the case both IE reported is not considered in the single band case. Therefor if the case both IE reported should be considered, it is better that the current spec for single band case also needs to be updated.
	If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or

-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and half the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or

-
if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;

-
shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

-
else if the UE does not support a power class with higher maximum output power than PC2; or

-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or

-
if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or

-
if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the power class 2 or lower;

-
shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

-
else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.


Observation 1: the intention to considering different cases for IE reporting is used to derive the value for DutyNR, x  or DutyNR, x for the constituted band when calculate the average percentage of uplink symbols 50% ( ( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y, )
Observation 2: the case both IE reported is not considered in the single band case.
Proposal 1: How to consider different cases for IE reporting for constituted band should be aligned with the single band case.

Proposal 2: if the case both IE reported should be considered, it is better that the current spec for single band case also needs to be updated.

New per FS TxD capability
In the last meeting, one company raised a issue that whether a new per FS Tx capability should be introduced or not. The details could be found in the WF [1] as below.
	Issue 4-4-1: Introduce new per FS TxD capability

· Proposals (R4-2312249)

· Proposal 1: A new per FS TxD capability should be introduced for inter-band combination CA/DC with more than 2Tx.

· The TxD capability introduced from Rel-16 is per band indicated, which is not applicable for the case for the 3Tx inter-band scenario.

· Proposal 2: It is proposed to introduce the new per FS TxD capability from Rel-16.

· Proposal 3: A LS should be sent to RAN2 to introduce a per FS TxD capability.

· WF: FFS whether new per FS TxD capability is needed for a band under a band combination that support TxD.


RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD. As commented during the discussion, the main purpose to introduce the TxD capability is for the RAN5 test due to the different MPR requirements compared with single Tx. For inter-band CA with 3Tx, based on current spec, the Tx requirement will follow each constituted band requirements, in this case, it seems there is no need to introduce new per FS TxD capability.
Proposal 3: No need to introduce new per FS TxD capability.
Release independency

There are some offline discussion on whether the 3Tx related feature could apply the release independency manner. From UE implementation point of view, we think it is not controversial that the Tx RF architecture assumption is 2 concurrent Tx chains at least until Release R17. And also it seems there is no such implementation in the Market (UEs on the market now are mainly Rel-16). This is the similar situation as 4Tx. Therefore, we prefer to adopt the same approach for 4Tx on release independency.

Proposal 4: supporting 3Tx related feature from R18 is our preference.
3 Conclusion

In this paper, we give some further considerations for the introduction of 3Tx with 2 band for inter-band CA and EN-DC. Based on the considerations, we give the following proposals:
Observation 1: the intention to considering different cases for IE reporting is used to derive the value for DutyNR, x  or DutyNR, x for the constituted band when calculate the average percentage of uplink symbols 50% ( ( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y, )
Observation 2: the case both IE reported is not considered in the single band case.
Proposal 1: How to consider different cases for IE reporting for constituted band should be aligned with the single band case.

Proposal 2: if the case both IE reported should be considered, it is better that the current spec for single band case also needs to be updated
Proposal 3: No need to introduce new per FS TxD capability.
Proposal 4: supporting 3Tx related feature from R18 is our preference.
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