3GPP TSG-RAN WG4 Meeting #92-Bis						R4-1912319
Chongqing, CN, 14th – 18th October 2019
	

Source:	Ericsson, Sony
Title:	Views on MPE
Agenda item:	8.14.1
Document for:	Approval
1 Background
RAN4 has continued the discussion on maxUplinkDutyCycle-FR2 for FR2 UE capability after sending an LS [1] and made the following agreements during RAN4#91:  
· Evaluation period for UE capability maxUplinkDutyCycle-FR2 for is 1 seconds 
· 15 % value should be allowed for UE capability maxUplinkDutyCycle-FR2 in addition to values what were in WF from plenary i.e. possible declarable values are 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100%
· If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c
· If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.
· maxUplinkDutyCycle-FR2 is applicable for all power classes in FR2
The following work item has also been agreed in RAN# 83 as part of the RF requirement enhancement in FR2 [2]:
· Enhancements methods for avoiding radio link failures and connection releases due to significant and unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons
Multiple enhancements on mitigating the MPE issue have also been proposed in RAN4#92 from RAN4 perspective [3]-[8].
In this contribution we further propose our views on possible solutions to mitigate the MPE issue for avoiding radio link failures and connection releases through enhancement in the uplink duty cycle report.
2 Discussion
Current issue with reporting maxUplinkSutyCycle
For the Rel-15, The MPE issues for UEs are mitigated through reporting maxUplinkDutyCycle as a UE capability. However, there are a couple of issues that exist with this solution, which may lead a radio link failure (RLF). 
1.     The maxUplinkDutyCycle is a UE capability, which is static and does not change. However, the MPE situation can change fast in real life (though still slow compare to radio frames). A fast variation of UE MPE situation can lead to the fact that the UE needs to apply P-MPR and the value can vary frequently and dramatically. 
2.     The maxUplinkDutyCycle could be used for other purposes by the UE, e.g., for the power saving. Therefore, the gNB cannot judge the severity of MPE issue through the reported UE capability maxUplinkDutyCycle. 
Observation 1: 	The network cannot understand the dynamics of MPE issues in the UE with only a maxUplinkDutyCycle capability information.
Therefore, for the network to fully understand the issue of MPE from the UE, the P-MPR that the UE needs to apply shall be explicitly reported to gNB. As indicated in [8], 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. Therefore, there is a strong need for the network to receive information from the UE on MPE event to better cope with failing link.
Observation 2: 	Reporting P-MPR value to the network or an indication that P-MPR is applied is benefit for avoiding RLP. 
Potential enhancement on mitigating the MPE issue without causing RLF
Currently, there is no mechanism in the specification for UE to inform the network with its P-MPR value explicitly. Though the power headroom report (PHR) can include the P-bit which indicate the presence of P-MPR, it does not give an exact value of it. Therefore, a mechanism needs to be introduced for the UE to report its P-MPR value based on an uplink duty cycle value to gNB. 
Proposal 1: 	A mechanism that allow the UE to report P-MPR value to gNB shall be considered. 
The information of P-MPR can be possible to communicate over either on the physical layer or MAC layer or both.  For MAC layer, there is the P bit exists for multi-entry PHR to indicate the usage of P-MPR in Pc,max. However, there are two issues with it: 1. The multi-entry PHR is a very large report and thus the overhead will be increased dramatically if the multi-entry PHR is triggered frequently.  2. The P bit is a single bit information which can only indicate whether P-MPR used but without providing the value of P-MPR.  

On the other hand, the single-entry PHR is a much smaller report comparing to multi-entry PHR. However, there is no P bit or other P-MPR related information included in the single-entry PHR. Therefore, to transmit the P-MPR over MAC layer, addition bit (or bits) can be introduced to single entry PHR report to include the P-MPR information. 

Proposal 2: 	Introducing additional bit(s) in single-entry PHR for reporting/indicating P-MPR.

As an alternative to MAC layer, the P-MPR value can also be carried through the physical layer. To our understanding there are some advantages on physical layer reporting mechanism comparing to MAC layer: The PHR report in MAC control element can be only transmitted when the UE has been given a valid scheduling grant, which may lead to a delay in reporting the P-MPR value and causes the RLF. On the other hand, the UE can inform the gNB of the P-MPR before it applied with a quick message over the physical layer, as indicated in [8]. Such a quick message also offers the UE to use its approximate sensors to detect the UE can transmit the information to gNB in real-time. The P-MPR information can be carried in UCI on PUCCH or PUSCH, in this case, the UE can report future P-MPR even if it has not been granted an uplink scheduling. 

[bookmark: _GoBack]Proposal 3: 	Transmitting the P-MPR over the physical layer shall also be considered.
3 Conclusion
In this contribution we have discussed the potential enhancement on the solutions to mitigate the UE’s MPE issue without causing the RLF. The following observations and proposals have been given:
Observation 1: 	The network cannot understand the dynamics of MPE issues in the UE with only maxUplinkDutyCycle information.
Observation 2: 	Reporting P-MPR value to the network is benefit for avoiding RLP. 
Proposal 1: 	A mechanism that allow the UE to report P-MPR value to gNB shall be considered. 
Proposal 2: 	Introducing additional bit(s) in single-entry PHR for reporting the P-MPR.

Proposal 3: 	Transmitting the P-MPR over the physical layer shall also be considered.
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