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1. Introduction
During last RAN meeting, a new Rel.19 RAN4-led work item, UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4, was approved [1]. This work item includes three main topics, including High power UE (HPUE) for CA in terrestrial network (TN) (including 3Tx), Power boosting and/or MPR reduction and 6 Rx for handheld and FWA UE.

The last RAN4 meeting is the first meeting discussing the Rel.19 UE RF enhancements, plenty of views and proposals were provided. And a WF on HPUE UE for UL CA and EN-DC was approved [2]. 

In our view, although the WF contains lots of options and proposals to be further discussed, the most important agreement had already been made that the 3Tx NR-CA and EN-DC configurations and corresponding requirements defined in Rel-18 are applied to handheld UE in Rel-19.
	Agreement online: 

3Tx NR-CA configurations and corresponding requirements defined in Rel-18 are applied to handheld UE in Rel-19.

3Tx EN-DC configurations and corresponding requirements defined in Rel-18 are applied to handheld UE in Rel-19.


In this contribution, we provide further views on new HPUE scenarios, SAR solutions and the increase higher power limit feature, based on the instruction from the WF [3].
2. Discussion

2.1 New HPUE scenarios proposed for FR1 inter-band EN-DC in Rel.19
Based on the WF in the previous meeting, there are WFs related to configurations for 2Tx and 3Tx inter-band NR-CA/EN-DC are listed below.
	3.4 Configuration for 2Tx inter-band NR-CA/EN-DC
Way forward: 

· For 2Tx inter-band NR-CA, strive to define general requirements in a band-combination configuration agnostic way
· For 2Tx inter-band EN-DC, strive to define general requirements in a band-combination configuration agnostic way, further check whether there is demand on FDD-FDD (PC2 in total)
Note: General requirements here do not include band-combination specific requirements like MSD. 


	3.5 Configuration for 3Tx inter-band NR-CA/EN-DC

Way forward: 

No restriction on the power/MIMO configurations of each band in the band combination. 

Only PC3 is considered for LTE FDD in EN-DC, per the WID

Both PC2 and PC1.5 are considered for inter-band NR-CA for 3Tx

In the following basket WI, have the following limitation,

If the power class is not specified for the single band, this band within a BC cannot have this power class capability

If UL MIMO is not specified for the single band, this band within a BC cannot have UL MIMO capability


Although these two WFs seem intended for the general requirements rather than the SAR solutions, which is slightly exceed our understanding that the WI mentions to focus on the SAR solution. But since we will propose to discuss SAR solutions for the new scenarios in Rel.19, we place the proposals related to the configurations here. 

And first, to reply the statements in the WF 3.4 on further check whether there is demand on FDD-FDD (PC2 in total); we do have the demand on the 2Tx inter-band PC2 FDD-FDD EN-DC which hasn’t been discussed before, we already proposed it for two meetings including plenary [3][4]. In addition, we also have the demand on the FDD-FDD EN-DC for the PC1.5 3Tx EN-DC with only PC3 is considered for LTE FDD per the WID.

As it is already agreed that the 3Tx NR-CA and EN-DC configurations and corresponding requirements defined in Rel-18 are applied to handheld UE in Rel-19, we think the group should focus on the new HPUE scenarios which have not been discussed before, and the existing HPUE scenarios can be handled in the corresponding baskets if there are new configuration requested.

To save the space, we re-propose the same requests in [3][4] below.
Proposal 1: RAN4 should focus on the new HPUE scenarios in the Rel.19 UE RF enhancement WID, and the following new scenarios of EN-DC for handheld and FWA are considered at least.

- PC2 with total 2Tx: LTE FDD + NR FDD with PC3+PC3 & PC3+PC2 configurations

- PC2 with total 3Tx: LTE FDD + NR FDD with 1Tx PC3 + 2Tx PC3 or PC2 configurations

- PC1.5 with total 3Tx: LTE FDD + NR TDD with 1Tx PC3 + 2Tx PC1.5 configuration
2.2 SAR solutions for new Rel-19 HPUE scenarios
Due to the limited time, the SAR solutions for Rel.19 HPUE hadn’t been fully discussed during last RAN4 meeting. Here we provide the WF related to the SAR solution below.
	1.2 SAR solution

Way forward: 

FFS on following options SAR solution with consideration the P-MPR is applicable.

- Option 1: Duty-cycle solution is not considered for any 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


First of all, it seems not very clear the SAR solutions mentioned in the WF include the 3Tx scenarios specified in Rel.18 for FWA, but applicable for handheld in Rel.19. Although it is also not very clear whether the SAR solution needs to be considered if only FWA is targeted, the group did include the SAR solutions in to the specification. Therefore, maybe there is no need to re-discuss the SAR solutions for the PC2 3Tx scenarios that is already defined from the Rel.18 specifications.
Proposal 2: The SAR solutions should first focus on the new HPUE scenarios in Rel.19.
Second, the WF for 1.2 above seems generic for all of the Rel.19 scenarios, including PC1.5 intra-band UL contiguous and non-contiguous CA with 2Tx, PC1.5 UE for two band NR inter-band uplink CA and PC1.5 and PC2 for two band EN-DC. However, if we looking to the SAR solutions for the PC2 HPUE, the intra-band TDD UL NR CA, the NR inter-band uplink CA, and the inter-band EN-DC are all using different approaches. As we are where we are now, we suggest separately discussing the SAR solution for different scenario and different combinations of the duplex mode, especially considering the fundamental difference of TDD and FDD bands. But for PC2/PC1.5 and 2Tx/3Tx, it seems straightforward and reasonable to apply the same approach.
Proposal 3: The SAR solutions for NR CA, and EN-DC, and different combinations of the duplex mode (ex: FDD-FDD, FDD-TDD) can be separately discussed. But consider using same approach between PC2/PC1.5 and 2Tx/3Tx under the same scenario as the baseline approach.
With the proposal 3, it seems only the PC2/PC1.5 FDD-FDD combinations need discussion on new solutions. The current specifications, the UE-implementation based methods (i.e. P-MPR) are applied by default for the PC2 HPUE of EN-DC FDD-TDD and the PC2 single band FDD. Therefore, considering the discussion in the past, it will be better to extend this default solution to all the HPUE EN-DC FDD-FDD and FDD-TDD scenarios if we want to reach the consensus. But as an operator, we are not fully confident on the P-MPR based approach, although we understand that the P-MPR is always available, setting the P-MPR solution as the “default” solution implies that we fully rely on the UE implementation on how much the power will be back off, which gives less guarantee of the high power. Therefore, we think the duty cycle solution based on the existing signalling or other new solutions that can report the high power capability more precisely can be considered as optional features. Some discussion can also be found in our previous paper [4].
Proposal 4: For HPUE inter-band EN-DC FDD-FDD and FDD-TDD including PC2 and PC1.5, the UE-implementation based methods (i.e. P-MPR) is applied by default, and duty cycle solutions based on the existing signalling or new solutions can be further considered as optional features.
2.3 Increase higher power limit feature
The WF 1.2 SAR solution in section 2.2 also mentions the “increasing UE transmission power limit” feature in option 3:
- Option 3：Duty-cycle solution is considered for all HPUE scenarios in this WI except for“increasing UE transmission power limit”
And then the WF [2] also provided two issues for this topic, which are scenarios to be considered in Rel-19, and the MSD impact. Regarding the scenarios to be considered in Rel-19, it is related to what kind of scenarios we are going to handle in Rel.19. Therefore, at least the new scenarios we proposed in option 1 should be considered when the power class for LTE and NR are different.
Proposal 5: The increase higher power limit feature in Rel.19 should include the new scenarios in Proposal 1.
The regarding the SAR and the MSD aspect for the increase higher power limit feature, it should be noted that in Rel.17 when the group first discuss the SAR solution for this feature, it was agreed that existing mechanisms of P-MPR and duty cycle reporting are sufficient [5]. And not only the SAR solution, it was agreed that the existing specifications for MSD, MPR and A-MPR can still apply, so that there is no specification change for those requirements in Rel.17 [6].
But in Rel.19, it seems that companies might want to discuss the MSD impact considering different power class combinations. But at least it might not be needed to have different SAR solutions when supporting the increase higher power limit feature and when not.
Proposal 6: The same mechanism of SAR solution can be applied when supporting increase higher power limit feature.
3. Conclusion

Four proposals are made in this contribution. 
Proposal 1: RAN4 should focus on the new HPUE scenarios in the Rel.19 UE RF enhancement WID, and the following new scenarios of EN-DC for handheld and FWA are considered at least.

- PC2 with total 2Tx: LTE FDD + NR FDD with PC3+PC3 & PC3+PC2 configurations

- PC2 with total 3Tx: LTE FDD + NR FDD with 1Tx PC3 + 2Tx PC3 or PC2 configurations

- PC1.5 with total 3Tx: LTE FDD + NR TDD with 1Tx PC3 + 2Tx PC1.5 configuration
Proposal 2: The SAR solutions should first focus on the new HPUE scenarios in Rel.19.
Proposal 3: The SAR solutions for NR CA, and EN-DC, and different combinations of the duplex mode (ex: FDD-FDD, FDD-TDD) can be separately discussed. But consider using same approach between PC2/PC1.5 and 2Tx/3Tx under the same scenario as the baseline approach.
Proposal 4: For HPUE inter-band EN-DC FDD-FDD and FDD-TDD including PC2 and PC1.5, the UE-implementation based methods (i.e. P-MPR) is applied by default, and duty cycle solutions based on the existing signalling or new solutions can be further considered as optional features.

Proposal 5: The increase higher power limit feature in Rel.19 should include the new scenarios in Proposal 1.
Proposal 6: The same mechanism of SAR solution can be applied when supporting increase higher power limit feature.
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