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1.
Proposals to RAN4 #86
	TDoc
	Title
	Source

	R4-1802352
	EMF regulations and its impact on power limits and power sharing
	Ericsson

	R4-1801806
	Enhanced emission safety for FR2
	Intel Corporation

	R4-1801954
	Regulatory RF Exposure and transmitter requirements for mmWave
	Qualcomm Incorporated


Summary of Ericsson view:

· Further investigations are needed to study the implications of EMF exposure limits with proposed RAN4 UE configurations

· 3GPP should advocate for the use of internationally harmonized and science-based EMF exposure limits

· For UE with multiple transmitters operating simultaneously at different frequencies, EMF compliance assessments should be based on the total cumulative exposure value (i.e. including all transmitters)

Ericsson: intention is to show implications of EMF limits on output power requirements; also address that power sharing between FR1 and FR2 is not independent; EIRP could be in the range up to 25 dBm; we recommend 3GPP to collaborate with IEC on developing limits for human exposure; we should use science-based limits

Summary of Qualcomm view:

· There are three key aspects of the mmWave limits, currently defined in terms of power density for mmW, that will be defined in the regulatory requirements:

· Limit amplitude: Power density level amplitude

· Averaging area: Area over which power density is averaged 

· Averaging time: Time period assessed energy is averaged

· Each device can control RF exposure compliance differently by addressing these three parameters in design specific implementations for compliance

· It is not possible and unnecessary for 3GPP to be addressing RF Exposure Maximum Permissive Exposure “MPE” limits and compliance for the range of possible UE devices (e.g. handsets, tables, automotive, fixed, etc.)

· At the most, 3GPP should provide flexibility in the UEs ability to mitigate RF exposure by including a mechanism to adjust transmitter transmit power, such as P-MPR in 36.101

Qualcomm: we described the key aspects which impact the MPE limit and measurement; 3GPP does not need to get into the details of defining limits; 3GPP should provide a framework of flexibility so that implementations can meet the limits defined by these bodies

Summary of Intel view:

· The definition of measurement distance for mmWave MPE is currently under review at the FCC, and it is quite feasible that the FCC may define highly conservative MPE limits with the goal of preventing long-term exposure to users of the mmWave technology
· Seek to motivate the further study of beam management algorithms in NR FR2 in the context of user proximity and maximum permissible exposure.  Some potential techniques to enhance emission safety in NR FR2 are as follows:

· Enhancement of PRACH resource selection so that the UE can include safety-related power back-off in the resource selection criterion

· Enhancement of radio link monitoring procedures so that the UE can inform the network with beam refinement requests, uplink duty cycle limitations, etc.

· It is proposed to establish a general framework for further MPE discussions in the context of RAN4 work with the eventual goal of informing other working groups of any additional requirements on the NR FR2 physical layer design
Question 1: Can we identify the scope for further efforts on the MPE topic in NR?

Question 2: What MPE issues can be identified for FR1?  Given that LTE already has an approach for SAR compliance, can we re-use the LTE approach?  Are there any additional aspects we still need to study for FR1?
Question 3: What MPE issues can be identified for FR2?  Can we apply the LTE approach?  Are there any additional aspects we still need to study for FR2?

Discussion:

Intel: regarding Question 2 for FR1, since SAR was discussed in LTE, but in NR we have a 2-Tx option; do we need to discuss how to address this requirement in the 2 Tx case? For example, B41 has HPUE option, and we will have two options: 1 Tx chain with 26 dBm or 2 Tx chains with 23 dBm per chain; for the 2 Tx chain case to meet SAR, do we need to scale both Tx equally? Can we turn off one of the Tx chains?
LGE: For the FR1 EN-DC cases we already have agreement to consider the P-MPR to satisfy SAR or MPE regulation; for FR2 cases regulation for MPE, RAN4 should satisfy these regulations; to Intel regarding 2 Tx case, the important this is that the total power satisfy the SAR limit

Ericsson: For Q2 for FR1, we can consider P-MPR possibilities; for the EN-DC case we should also specify the total output power (which is conducted) such that we can meet SAR; we recognize it is a different measurement; for Q3 we may need to account that we may not be able to use the full P-MPR limits; FR1 and FR2 power control may be independent; the aggregate of SAR and MPE may be different; this is not simple to specify
Qualcomm: to Q1, we prefer to focus on FR2; P-MPR is what is needed for FR1; to Q3, power back-off is needed; we don’t think there are any additional aspects

NTT DOCOMO: even if we specify total power FR1 + FR2, then the UE may transmit WiFi; how to think about this case?

Ericsson: this is relevant but not in scope of 3GPP; this is why P-MPR was introduced, since other RATs may motivate reduction

Qualcomm: the requirements are at the device level; Regulators look at compliance of all requirements.  Not just total power which is just one parameter part of the solution.
Samsung: for 2-Tx case we need more clarification how to satisfy SAR

Ericsson: we have discussed a number of Pcmax proposals; they have included P-MPR per beam; but P-MPR may introduce large P-MPR, and UL operation may degrade; we also need to allow the UE to meet all possible exposure limits; is there a need for a power cap?

Intel: can we also consider other procedures, such as UL duty cycle limitation or beam refinement to allow the UE to meet emission limits in FR2?

Intel: to clarify, introducing P-MPR means we scale down the power? Or do we allow some implementation choice?

Qualcomm: to Ericsson, we are concerned with over-designing; P-MPR per beam may not be needed; this is an average quantity; to Intel, regarding UL duty cycle limitations, this may be too much detail; regulators may not test with these approaches

LGE: in FR2 if we apply P-MPR to Pcmax, what is the metric to assess that P-MPR is properly applied? EIRP? TRP? Emission should be TRP, but Pcmax is EIRP based definition

Qualcomm: MPE is electrical field over area; 3GPP does not test this

NTT DOCOMO: we share the same concern as Ericsson with P-MPR; we cannot control this value, and it is a risk; is it possible to specify the total power for FR1 + FR2 in future release after we identify the required value? 

Qualcomm: There is a combined exposure limit for FR1 + FR2. It is based on the limit ratio[ (SAR/SAR_limit + MPE/MPE_limit) < 1 ].
Intel: what about duty cycle restriction? Can we consider this for further discussion?
Qualcomm: we don’t expect the UE to meet SAR in undefined operation; our view is that we need to work under existing regulations; doing this in Rel-15 may be difficult; once there is a regulation we can reconsider; testing complexity should also be considered

Potential agreements

For FR1:

Introduce P-MPR to Pcmax definition; for 2-Tx case, we also need to introduce P-MPR

For FR2:

Introduce P-MPR to Pcmax definition; for 2-Tx case, we also need to introduce P-MPR

P-MPR is defined per beam, just like Pcmax
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