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1 Introduction
TDD intra-band contiguous UL CA HPUE is one of the target to be specified for Rel-17 FR1. And according to the WID [1], the items are as below. This paper initially discuss on these aspects.
	· 3) 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


2 Discussion
2.1 Basic configurations
In Rel-15, there are similar discussions for intra-band contiguous or non-contiguous EN-DC HPUE for B41+n41. And at that time, it was confirmed that in real deployments, the LTE NW and NR NW for intra-band EN-DC are using same UL/DL configuration and synchronized. This assumption was adopted as the basic configuration in the related discussions. It is expected that same situation will happen for the intra-band contiguous UL CA.
Observation 1:          In Rel-15, same UL/DL configuration and synchronized scenario are adopted for intra-band EN-DC based on the NW deployment reality.

Proposal 1:               It is proposed to adopt same UL/DL configuration and synchronized condition for Rel-17 intra-band contiguous UL CA HPUE.
2.2 UE architecture
In Rel-15, dual PA architecture was adopted for the intra-band EN-DC HPUE, and derived the MPR requirements. For UEs with single PA architecture, no MPR is defined.

	6.2B.2.1.2
MPR for power class 3 and power class 2
MPR in this clause is applicable for power class 3 and power class 2 UEs indicating IE dualPA-Architecture supported with ENDC power class being the same as the E-UTRA and NR power class, otherwise the UE can use as much MPR as needed to fulfil emissions requirements when scheduled with dual uplink transmission. For UEs scheduled with single uplink transmission, MPR in clause 6.2.4 of TS 36.101 [4] and 6.2.2 of TS 38.101-1 [2] apply. For a UE supporting dynamic power sharing for DC_(n)71AA for which dual simultaneous uplink transmissions are mandatory and A-MPR defined in clause 6.2B.3.1.1 is applied as MPR. The allowed maximum output power reduction applied to transmission on the MCG and the SCG is defined as follows: MPRENDC = MA


For intra-band contiguous UL CA, in theory it is possible that UE use one Tx chain and one PA to support the 2CC. And, currently not much PA can PC2 with up to 200MHz CBW. One practical approach might be using two PA with 100MHz CBW each. Considering this is for Rel-17, and for future proof two UE architectures can be considered as the reference, one is single PA with 200MHz, the other is two PAs with 100MHz each.

Observation 2:          In Rel-15, dual PA architecture was adopted as reference for the intra-band EN-DC HPUE.

Observation 3:          There is possibility that UE might use single PA with 200MHz or two PAs with 100MHz each to support PC2 CA.

Proposal 2:               It is proposed to consider two UE reference architectures for intra-band contiguous UL CA HPUE, one is single PA with 200MHz, the other is two PAs with 100MHz each.
2.3 power class
The power class definition between single CC and intra-band contiguous CA is tightly connected with UE architectures. As discussed above, if UE implement with two 23dBm PA, then the PC2 can only be achieved in intra-band contiguous CA. This is similar as the discussion in UL MIMO or Tx diversity in Rel-15. To avoid the same difficulties in a later stage, it should be clarified whether UE shall achieve PC2 in single CC or it can be PC3 from the beginning.
Observation 4:          The power class definition between single CC and intra-band contiguous CA are same as the discussion in UL MIMO/TxD and should be clarified from the beginning.

From simplify discussion perspective, it might be easier to assume UE will stay at same power class in CA and single CC, i.e. at least on PC2 PA is implemented.

Proposal 3:               It is proposed to assume same power class for CA and single CC to simplify the discussion.
2.4 SAR
In 2.1 section, it has been discussed that same UL/DL configuration and synchronized condition will be adopted for intra-band contiguous UL CA. Then SAR effects for the two CCs are same, even the PSD will be reduced due to double of the CBW, it is expected the impact is not large. Then the solution for SA single band HPUE potentially can be reused, i.e. UE report the maxUplinkDutyCycle per-band, and NW keep the scheduling UL transmission of PCC/SCC within the capability. Similar description can be added in intra-band contiguous CA section as in single band.
	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 for FR1 power class 2 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field is absent, 50% shall be applied. 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


Observation 5:          SAR effects for the two CCs in intra-band contiguous CA are same which makes reusing the solution of SA single band HPUE is possible.

Proposal 4:               It is proposed to reuse the solution of SA single band HPUE SAR solution, i.e. based on the reported maxUplinkDutyCycle capability.
2.5 MPR/AMPR
In general our understanding is that the discussions in Rel-15 B41+n41 intra-band contiguous EN-DC can be used as a reference to define the requirements for two PA architecture scenario. And the one PA architecture may need more discussion on the simulation or measurements.

Observation 6:          The discussions in Rel-15 B41+n41 intra-band contiguous EN-DC can be used as a reference for two PA architecture scenario.

3 Conclusion
2.1 Basic configurations
Observation 1:          In Rel-15, same UL/DL configuration and synchronized scenario are adopted for intra-band EN-DC based on the NW deployment reality.

Proposal 1:               It is proposed to adopt same UL/DL configuration and synchronized condition for Rel-17 intra-band contiguous UL CA HPUE.
2.2 UE architecture
Observation 2:          In Rel-15, dual PA architecture was adopted as reference for the intra-band EN-DC HPUE.

Observation 3:          There is possibility that UE might use single PA with 200MHz or two PAs with 100MHz each to support PC2 CA.

Proposal 2:               It is proposed to consider two UE reference architectures for intra-band contiguous UL CA HPUE, one is single PA with 200MHz, the other is two PAs with 100MHz each.
2.3 power class
Observation 4:          The power class definition between single CC and intra-band contiguous CA are same as the discussion in UL MIMO/TxD and should be clarified from the beginning.

Proposal 3:               It is proposed to assume same power class for CA and single CC to simplify the discussion.
2.4 SAR
Observation 5:          SAR effects for the two CCs in intra-band contiguous CA are same which makes reusing the solution of SA single band HPUE is possible.

Proposal 4:               It is proposed to reuse the solution of SA single band HPUE SAR solution, i.e. based on the reported maxUplinkDutyCycle capability.
2.5 MPR/AMPR
Observation 6:          The discussions in Rel-15 B41+n41 intra-band contiguous EN-DC can be used as a reference for two PA architecture scenario.
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