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1. Introduction
In RAN#88e meeting, a new WID [2] was approved to study the power class 2 inter-band UL CA and SUL band combinations. One of the targets is to study the solution of how to make UE to compliant the SAT limits.
2. Discussion
2.1 [bookmark: _GoBack]Scenarios need to be studied
In the WID [1], part of the objectives is as following,
· For SUL configurations with power class 2 on NUL and power class 3 on SUL, specify the scheme, which is not based on UE implementation only, to comply with SAR limits 
i. The power class under consideration is shown below
	UE power class on SUL band
	UE power class on NR TDD band

	23dBm
	26dBm


ii. Design the UE capability report signalling
Note: RAN4 needs to discuss whether the specified RAN2 signalling for can be reused to solve the issues in this WI. If there is RAN2 signalling impact then RAN4 will send LS to RAN2 to inform the solution. No RAN2 TUs are requested for this WI
For SUL PC2, the case is 23 dBm SUL + 26 dBm TDD NUL. 
Observation 1: The scenario for SUL PC2 is 23 dBm SUL + 26 dBm TDD NUL
2.2 Current SAR solutions for HPUE
According to the current solutions, the SAR solutions are provided in two scenarios for both 1UL and 2UL EN-DC. First is UE reporting duty cycle and BS uses the UE capability to do the scheduling. The other scenario is the solution is the said blind scheme when the signalling is absent or when the scheduling exceeds UE capability. Fall back to PC3 is the blind scheme in spec and there’re some other schemes like capping FDD carrier’s power and P-MPR based. More backgrounds can be found in [2].
2.3 Preliminary consideration
SUL and NUL can’t be transmitted simultaneously, it’s different with EN-DC and inter-band 2UL CA. But as the SAR is measured in a relatively long period, the current solution still can be considered as a starting point. For EN-DC combinations, E-UTRA is MCG and MCG should be prioritized and the current duty cycle solution is that UE reports SCG’s duty cycle according to MCG’s duty cycle configuration. 
For 2UL CA, there’re some guidelines as following in TS 38.213
----------------
… the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. …
-	PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
-------------------------
The above priority is to be used when the power of some physical channels or cells needs to be reduced. From the current RAN1 priority, the priority of physical channels is first considered then the Pcell or Scell priority is considered. For SUL band combinations, the PUCCH configured UL should be in high priority and PUCCH can be configured on SUL and also NUL. If no PUCCH is configured, NUL should be prioritized. We think this scheme should not be changed when PC2 SUL is studied. The power of each physical channel can be left to NW power control when NW knows UE capability. If UE capability report scheme is similar with EN-DC that UL duty cycle is reported to BS, it seems both capabilities of SUL and NUL need be reported because UE doesn’t know the possible physical channel scheduling but UE knows the Pcmax according to the duty cycle. That’s a very preliminary thinking, if there’s any drawback or if there’re other good solutions needs to be studied and discussed.
Observation 2: RAN1 power allocation prioritizing order considers both physical channels priority and Cell priority. The physical channel priority should be treated first.
Observation 3: PUCCH can be configured on SUL and also NUL, UE may need to report the UL duty cycle for every carrier according to the other carrier’s configuration.
There also should be some blind scheme. It seems there’re 3 schemes, fall back to PC3, cap one of the carrier’s power and P-MPR. We think fall back or P-MPR can be the options to be further discussed.
3. Conclusion
This contribution provides our preliminary thinking on the SAR solutions for PC2 SUL. We have the following observations.
Observation 1: The scenario for SUL PC2 is 23 dBm SUL + 26 dBm TDD NUL
Observation 2: RAN1 power allocation prioritizing order considers both physical channels priority and Cell priority. The physical priority should be treated first.
Observation 3: PCC and SCC is UE specific, UE may need to report the UL duty cycle for every carrier according to the other carrier’s configuration.
For the blind scheme, we think fall back or P-MPR can be the options to be further discussed.
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