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1.	Introduction
In RAN4#110-bis there were preliminary discussions on the new work item to study HPUE for carrier aggregation for terrestrial networks. In this paper we present further views on issues that need to be studied in this work item.  
2. 	Discussion
2.1 Power class 1.5 for intra-band contiguous and non-contiguous CA with 2 Tx
In RAN4#110-bis there were many agreements captured in the WF [1]. However, there are some issues that have yet to be resolved as outlined in [1] which are stated below:
1.2 SAR solution
Way forward: P-MPR solution is adopted for all HPUE scenarios in this WI including “increasing UE transmission power limit”, FFS on following options for duty-cycle solution.
-	Option 1: Duty-cycle solution is not considered for all HPUE scenarios in this WI
-  Option 2：Duty-cycle solution is considered for all HPUE scenarios in this WI
-  Option 3：Duty-cycle solution is considered for all HPUE scenarios in this WI except for “increasing UE transmission power limit”
-	Option 4: Duty-cycle solution is considered for limited scenarios, further study which scenarios to consider

2.1 Assumed UE architectures for MPR/A-MPR evaluation 
-  Option 1: (Xiaomi, Samsung, Huawei)
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	C/NC CA

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	C/NC CA


NOTE: support UL MIMO here doesn’t mean UE has to support the feature, it depends on UE capability reporting
· Option 2: (Apple, vivo, Skyworks, Meta)v

	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	NC CA

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA




2.2 General consideration for MPR/PCMAX/PCMAX,c 
Agreement: (Depending on the outcome of 2.1, the following can be modified)
-	For PC1.5, intra-band contiguous ULCA with UL MIMO can reuse the MPR requirements of intra-band contiguous ULCA without UL MIMO and with dual Tx (TxD)
-  Study and if necessary, specify the MPR requirements for both small and large form factor UEs, i.e. minimum antenna isolation = 10 or 20dB
-  For R19 PC1.5 intra-band non-contiguous [/contiguous] ULCA with two 26dBm PAs and one PA per CC, consider PCMAX,,c limitation (i.e., 26dBm) for each component carrier, which have impact on MOP, PCMAX tolerance and MPR/A-MPR evaluation
-  For R19 PC1.5 intra-band non-contiguous [/contiguous] ULCA with two 26dBm PAs and one PA per CC, the PCMAX is modified as follows to account for RB BW imbalances 
PCmax=10*log(10^(26/10) + 10^((26-10*log(LCRB1*SCS1/LCRB2*SCS2))/10)) 


In RAN4#110-bis it was decided that the UE architectures for MPR/A-MPR evaluation would be based on the above options. Option #1 and #2 mentioned above are similar in most ways except for the applicable cases. Option#1 has a broader coverage which includes C/NC coverage for both the dualPA-Architecture as well as for TxD while option#2 specifies NC and C for the dualPA-architecture and TxD respectively. We are of the opinion that it is sufficient to adopt the dual LO solution for NC CA and the single LO architecture for C CA. Additionally, using a TxD architecture for NC CA would result in very large MPRs and would make this architecture sub-optimal. Therefore, we think that it does not need to be considered in this work. Also, we see little point in supporting C CA with the 2 LO dualPA-Architecture as it can easily be supported by the 1 LO TxD architecture. 
Proposal 1: Base MPR/A-MPR evaluation using the UE architectures given below:

	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	NC CA

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA



To optimize the MPR/A-MPR creation process we think that it is better to focus on contiguous CA first and then work on non-contiguous CA afterwards. This will enable companies to better focus on one scenario at a time which we think will help the work on MPR/A-MPR creation progress faster.

Proposal 2: Establish MPR/A-MPR numbers for contiguous CA first and then work on non-contiguous CA MPR/A-MPR afterwards. 
For the dualPA-Architecture there was a discussion in the last meeting on reducing Pcmax as this architecture cannot achieve full power when signals of different RB BW are input to the 2 PAs [2]. Establishing MPR/A-MPR specifications for the PC1.5 architecture is fundamentally different from what was done in the past for PC3 and PC2 where each PA could achieve full power. Whether Pcmax should modified or another factor such as MPR should be used to account for the RB BW imbalances should be decided after further study. Without performing simulations and measurements on the imbalanced scenarios it is difficult to decide how best to account for it in the standard.  
Proposal 3: For that dualPA-Architecture how to establish MPR/A-MPR values for RB BW imbalance scenarios should be left for further study.
It is anticipated that the PC1.5 2 Tx HPUE architecture could be used for CPE and FWA as well as handheld applications. Therefore, we think that both antenna isolations of 10 dB and 20 dB should be included in this study.
Proposal 4: Specify the MPR requirements for both small and large form factor UEs having minimum antenna isolations of 10 dB and 20 dB respectively. 
Conclusion
In this paper we further discuss our preliminary views on the study of HPUE for carrier aggregation for terrestrial networks and we make the following proposals: 
Proposal 1: Base MPR/A-MPR evaluation using the UE architectures given below:

	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	NC CA

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA



Proposal 2: Establish MPR/A-MPR numbers for contiguous CA first and then work on non-contiguous CA MPR/A-MPR afterwards. 
Proposal 3: For that dualPA-Architecture how to establish MPR/A-MPR values for RB BW imbalance scenarios should be left for further study.
Proposal 4: Specify the MPR requirements for both small and large form factor UEs having minimum antenna isolations of 10 dB and 20 dB respectively. 
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