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1	Introduction
In last ran #89e meeting, a new WID[1] for R17 NR FR1 was agreed, where the objectives for HPUE TDD intra-band contiguous UL CA are listed below.
· HPUE for TDD intra-band contiguous UL CA
· Take n41 and n78 intra-band contiguous UL CA for examples
· The two example intra-band contiguous UL CA configurations are under considerations
· CA_n41C, CA_n78C
· Investigate and specify the 26dBm power class for n41and n78 intra-band contiguous UL CA
· Identify the impact of different UE architectures on the requirements
·  Power class relation between single CC and intra-band contiguous CA on HPUE band is clarified if any
· Specify the mechanism to meet SAR requirements if necessary
· Mechanism for HPUE on single carrier can be a start point considering the same UL-DL configuration assumption
· A-MPR requirement
· Specify MPR requirements
In this contribution, we give some initial discussion on the PC2 NR intra-band contiguous UL CA.
2	Discussion
2.1 RF requirements related
According to the WID, the PC2 intra-band contiguous UL CA configurations of CA_n41C and CA_n78C are taken for the examples. It shall be noted that the RF requirements for PC3 intra-band contiguous UL CA configurations have been completed in current TS38.101-1 v16.5.0, where the PC3 intra-band contiguous UL CA configurations of CA_n41C and CA_n78C are included.
In addition, the PC2 intra-band contiguous UL CA configuration of CA_41C was supported in TS36.101. However, unlike LTE intra-band contiguous UL CA, the aggregated channel bandwidth for NR UL CA are larger than LTE UL CA. Therefore, for the RF architectures to implement the intra-band contiguous CA, it seems there are two cases: 1 PA or 2 PA, where for 1 PA, it is easy to understand that 1 PA with 26dBm output power is used to caputure up to 200MHz aggregated channel bandwidth, and for 2 PA, seemingly things become a little bit complexity since it can be 23dBm+23dBm or 23dBm+26dBm. For 23+26dBm, for intra-band contiguous NR CA, it is reasonable to keep the same PSD for each CC, which means the power of the each chain should be keep the same.
From RF requirements perspective, due to the RF requirements for PC2 single carriers have been already completed and the receiver RF requirements are defined per CC, also this WID is only focus on intra-band UL CA, so Rx RF requirements are not impacted.
For the Tx requirements, no matter which RF architectures would be used, we think there is no need to modify the spectrum emission mask for CA found in section 6.5A.2.2.1 and additional spurious emission in section 6.5A.3 in TS38.101. For the other Tx requirements, the RF requirements due to the introduction of PC2 intra-band contiguous UL CA are listed as follow.
1. UE maximum output power for CA
2. Pcmax
3. MPR/A-MPR
4. ACLR
For UE maximum output power for CA, it is quite simple that the 26dBm +2/-2 dB shall be added for CA_n41C and CA_n78C in table 6.2A.1.1-1 in TS38.101-1, where the tolerance of +2/-2 dB is re-used from the corresponding PC3 intra-band contigous UL CA, regardless of the RF implementation architectures.
For Pcmax, it related to the duty cycle solutions when the preconditions are not meet which cause the PC2 fallback to PC3, and also it is no relationship with RF implementation architectures Therefore, the only change is to introduce a parameter of ΔPPowerClass in the current PCMAX_L equation.
For MPR/A-MPR, it is no doubt that these two requirements need to be re-evaluated to meet the current emission mask requirements for PC2 intra-band contiguous UL CA. Also it seems it is related to the RF implementation architectures.  The simulation assumptions need further discussion.
For ACLR, the same requirement for PC2 single carrier (i.e. ACLR=31dB) is re-used for PC2 intra-band contiguous UL CA, and also it is band independence requirements. 
Therefore, for the PC2 intra-band contiguous CA, the proposals for the related RF requirements are:
Observation 1:  Rx RF requirements are not impacted.
Proposal 1: No changed for the spectrum emission mask and additional spurious emssion requirements, regardless of the RF implementation architectures 
Proposal 2: The UE maximum output power is 26dBm+ +/-2dB, regardless of the RF implementation architectures 
Proposal 3: Same requirement for PC2 single carrier (i.e. ACLR=31dB) is re-used for PC2 intra-band contiguous UL CA.
2.2  SAR solution
Usually, there are two effective approaches to help high power UE to compliance to the SAR limits, i.e. reduce the Tx power and reduce the Tx transmission time. In 3GPP specification, the former one is known as UE-based approach, i.e. P-MPR manner, and the latter one is known as network-based approach, i.e. duty cycle, which is the PC2 UE is assumed to be capable of maintaining the PC2 power if the network setting or scheduling does not exceed the maxUplinkDutyCycle.
Actually in RAN4, the SAR solutions for PC2 related topics such as  PC2 TDD single carrier, PC2 intra-band/inter-band ENDC have been discussed for a long time. In these PC2 related topics, the duty cycle solution are introduced as one enhanced SAR solution on top of the based P-MPR scheme. So for PC2 intra-band NR CA, as it is already stated in the WF, the P-MPR can be used as the based solution to ensure compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
Observation 2: P-MPR solution can be used as basedline SAR solution  
Besides the P-MPR based solution, for the duty cycle reporting for the PC2 intra-band contiguous UL CA SAR solution, a feasible way is to refer to the similar approach of PC2 intra-band ENDC, where for PC2 intra-band ENDC, the duty cycle solution is based on E-UTRA (i.e. MCG) TDD UL/DL configurations such as 0/6. Therefore, for PC2 inter-band NR CA, in order to adopt the similar approach of PC2 inter-band ENDC as much as possible. However, unlike E-UTRA band, NR TDD frame structures are different with LTE TDD, where flexible slot ‘X’ is introduced for NR TDD, and ‘X’ can be configured as ‘D’ or ‘U’, which means there are more than 7 UL/DL configurations for NR TDD band. So it is proposed to report both total duty cycle capability and duty cycle of PCell NR band.
Proposal 4. For duty cycle based solutions, report duty cycle of PCell.  
Proposal 5: A new parameter i.e ΔPPowerClass  needs to be introduced on top of the currently PC3 PCMAX_L equations in case of the duty cycle solution is identified.
3	Conclusion
In this paper,  we give some initial discussion on the PC2 NR intra-band UL CA, the conclusions are summarized as follow:
Observation 1:  Rx RF requirements are not impacted.
Proposal 1: No changed for the spectrum emission mask and additional spurious emission requirements, regardless of the RF implementation architectures 
Proposal 2: The UE maximum output power is 26dBm+ +/-2dB, regardless of the RF implementation architectures 
Proposal 3: Same requirement for PC2 single carrier (i.e. ACLR=31dB) is re-used for PC2 intra-band contiguous UL CA.
Observation 2: P-MPR solution can be used as basedline SAR solution 
Proposal 4. For duty cycle based solutions, report duty cycle of PCell.  
Proposal 5: A new parameter i.e ΔPPowerClass  needs to be introduced on top of the currently PC3 PCMAX_L equations in case of the duty cycle solution is identified.
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