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R4-1909082	About MPE enhancements
						  CR-  rev  Cat:  (Rel-16) v
					Source: OPPO
Abstract: 
Observation 1: More UL duty cycle capabilities have benefit on improving UL performance, and balance between signaling overhead and scheduling flexibility is needed.
Proposal 1: No more than 4 UL duty cycle capability can be reported.
Observation 2: More benefits can be achieved for UEs with severe MPE issue than UEs with less MPE issue by reporting more capabilities.
Proposal 2: UE should have the flexibility to decide whether report more capabilities or not.
Observation 3: 8dB is the allowed largest power back off value if scheduled UL duty cycle exceeds UE capability.
Proposal 3: How MPE impact radio link failure needs more analyse.
Proposal 4: RAN4 should focus on large power back off avoidance in radio link failure enhancements.

Discussion: 

Decision: 		The document was not treated.



R4-1907994	Improving connection reliability with increased communications about RF exposure situation
						  CR-  rev  Cat:  (Rel-16) v
					Source:  Incorporated
Abstract: 
We discussed problems with dynamic output power capability reporting and made one observation:
Observation 1: Timing aspect of the transmission capability reporting is ambiguous and needs further discussion
We further discussed reporting only duty cycle and reporting duty cycle in relation to power headroom and observed that:
Observation 2: Reporting remaining energy headroom given network more flexibility for scheduling
And to progress the work towards a high quality solution, we proposed:
Proposal: Dynamic reporting of UE’s restricted output power capability because of RF exposure problem contains enough information for network to deduct remaining energy for transmissions

Discussion: 
Sony: PHR is not fast enough, amount of P-MPR would still be open.
QUALCOMM: PHR can be configured to be fast enough, but we can also consider faster signalling methods.
Nokia: We agree with QUALCOMM that we need to understand carefully what information NW can utilize, just having dynamic reporting may not help if the content of the signalling is not useful.

Decision: 		The document was treated.


R4-1908021	Uplink duty cycle enhancements for the MPE scenario
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 
Proposal 1:	Introduce P-MPR assistance information that will allow the network to choose the most appropriate UL uplink duty cycle.
Proposal 2:	P-MPR assistance information can be implemented differently and is subject for further discussions in RAN WG4 and WG2.  
Discussion: 
Nokia: Some kind of assistance information would be very helpful and we also agree that we need help from other WGs.
Sony: We agree signalling the P-MPR information and support P2.

Decision: 		The document was treated.


R4-1908718	Enhancement of MPE mitigation for avoiding link failure
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson, Sony
Abstract: 
In this contribution we recap results on MPE and discuss the duty-cycle reporting
Observation 1: generally, the 3GPP requirements on minimum peak EIRP can be met under the expected RF EMF exposure restrictions, which reduces the risk that the power back off P-MPR would be large.
Observation 2: Reporting uplink duty cycle dynamically could effectively avoid significant and unpredictable P-MPR.
Observation 3: RAN4 should take the RAN1 decision into account when designing the enhancement of MPE mitigation technology.
Discussion: 
No comments of questions.

Decision: 		The document was treated.


R4-1908792	Discussion on dynamic maxUplinkDutyCycle for FR2 in Rel-16
						  CR-  rev  Cat:  () v
					Source: LG Electronics Finland
Abstract: 
Proposal. Introduce UE oriented dynamic reporting of maxUplinkDutyCycle in FR2. 
Discussion: 
No comments or questions.
Decision: 		The document was treated.


R4-1908819	UE Beam Management enhancements to help in FR2 MPE issues
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Proposal: Inform RAN1 about the performance drawbacks of the Rel-15 FR2 MPE solutions; P-MPR and maxUplinkDutyCycle-FR2 and encourage RAN1 to develop beam management enhancements for FR2 MPE issue in Rel-16.

Discussion: 
Samsung: RAN1 is currently discussing this issue and RAN will discuss this again in September, No RAN1 LS is needed now.
OPPO: RAN4 should not inform RAN1. RAN1 has already agreed to do something. RAN4 needs to solve this.
QUALCOMM: One of RAN1 options is to do nothing so RAN1 has not agreed to fix this and they do not have understanding on this without RAN4 guidance.
LG: LG agrees with Samsung.
OPPO: Do nothing can mean UE implementation specific solution.
Nokia: In RAN there was no description what are these UE implementation specific fixes. Can you give one example of these UE specific fixes.
Apple: UE needs to inform NW so there will be standardization impact.
Sony: RAN1 will not anymore further discuss this in this meeting so LS is beneficial.
Decision: 		The document was treated.


R4-1908820	Mitigating Radio Link Failures due to MPE on FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
link failures and connection releases in Rel-16. In the document we make the following observation:
Observation 1: In FR2, the consequence of a power back-off in is significantly more severe than in legacy spectrum, i.e. FR1, because of the directive nature of the radio link. Moreover, power back-off levels are dramatically higher in FR2. Therefore, addressing MPE compliance with P-MPR is likely to lead to RLFs.
Observation 2: When the user is very close to the  array in use, MPE compliance actions (i.e. P-MPR and/or maxUplinkDutyCycle-FR2 constraints) taken by the UE are likely to cause RLFs, originating from low UL power and/or from high throughput loss.
Observation 3: RLFs due to MPE actions might be very frequent, depending on the array size.
Observation 4: Informing the gNB of a blocking user at the UE allows it to adapt scheduling transmissions, power levels and eventually attempt mitigating the sudden link degradation. There is a strong need for the network to receive information from the UE on MPE event detection (i.e. a user blocking the path of the beam used for communication) to better cope with failing link.
Observation 5: For ensuring that the gNB receives the user detection information, it would be beneficial to be sent before applying the MPE actions.
Observation 6: L1 based reporting can be done before restricting the UL, as MPE is time averaged.
Observation 7: If informed of the power and duty cycle levels under MPE actions, the gNB might be able to avoid an RLF and to compensate for a degraded link. This complete information can be sent under the MPE UL restrictions.
Based on the discussion we make the following proposals for developing enhanced FR2 MPE mitigation solutions. Wealso propose to send a LS to RAN1 and RAN2 informing them about the solutions RAN4 is working on as it is expected that RAN1 and/or RAN2 support is needed on this area. 
[bookmark: _Hlk16857786]Proposal 1: Utilize or enhance the existing L1 signaling to inform the gNB of a user detection, such that the gNB knows to expect an upcoming degraded link
Proposal 2: Inform the gNB on the upcoming presence of a blocking user well before MPE actions are triggered to evaluate alternative links. 
Proposal 3: Send a LS to RAN1 and RAN2 informing the solutions RAN4 is investigating in Rel-16 for avoiding radio link failures and connection releases due to the FR2 UE RF exposure compliance reasons

Discussion: 
No questions or comments
Nokia: We need a revision as there are some editorial errors.
Decision: 		The document was treated.


R4-1908821	Draft LS on enhanced FR2 MPE mitigation solutions for avoiding radio link failures and connection releases in Rel-16
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Samsung: RAN4 WID does not mention RAN1 or RAN2.
Nokia: Then we suggest to send LS to RAN to ask adding to add RAN1 and RAN2 to the WID.
Discussion: 
Who is supporting informing RAN1 and RAN2: Nokia,  Sony, Verizon, Apple, Intel, Ericsson.
Who is against sending LS to RAN1 and RAN2 from this meeting? OPPO, LG
Samsung do not want to send LS to RAN1
Chair: Lets continue the discussion during the week.

Decision: 		The document was treated.

MPR Enhancements AI: 9.13.9
R4-1909945	Inner RB Allocations Region 1 Extension For Power Class 3 Operation in FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Skyworks Solutions Inc.
Abstract: 

Discussion: 

Decision: 		The document was not treated.

R4-1909927	Power Boost and IBE in FR2
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source:  Incorporated
Abstract: 
Technical boundaries constrain  increase in transmit power in exchange for IBE relaxation.We discuss scope and ramifications
Discussion: 
Decision: 		The document was treated.
Nokia: Certainly, an idea which is interesting as this would increase coverage.
Skyworks: Good way to increase the coverage and we have also a paper to extend coverage R4-1909945.
Verizon: this 1 dB is verified with measurements.
QUALCOMM: 1 dB came from early simulations
Skyworks: We have made measurements and saw that we may not get 1 dB on all allocations.
Intel: 0 dB region is not always IBE limited it is EVM limited also thus we do not see the benefit.
QUALCOMM: this feature can be optional.
Nokia: This also needs to be NW controlled.
Huawei: How the gNode knows when the power boost is allowed? Can NW react fast enough?
Nokia: If UE indicates that it can do boost and the whole cell does not have other UEs especially urllc then it can allow the operation.
Docomo: 1 dB is applied to MPR?
QUALCOMM: We are fine with 2 proposals we mentioned in our paper
Chair: In this AH is anybody against P1 and P3?
Nokia: there need to be gain then ok.
Chair: RAN4 studies this further limiting the studies to DFT-S-OFDM BPSK and QPSK. No clear view on P1 and P3 but seems possible outcome.
