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Introduction
With the definition of P-MPR in the power control requirements in TS 38.101-2 [1] and the introduction of the UE capability maxUplinkDutyCycle [2], the Rel-15 NR FR2 specification supports UE-initiated procedures to enable the UE to comply with RF emission safety regulations.

In the Rel-16 scope of NR specification development, RAN1 has undertaken an effort to enhance beam management procedures as part of the NR MIMO enhancement Work Item [3]:

· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 
· Specify measurement and reporting of either L1-RSRQ or L1-SINR


Informative discussions related to beam management enhancement for the MPE scenario have been captured in RAN1 #95 and AH#1901 meetings [4], [5].

During the RAN #83 meeting a new Work Item on NR RF requirements for FR2 [7] which features an objective related to the MPE scenario:

· 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
· This work is started after RAN#84 when the Rel-15 requirements are completed


With work scope approved for RAN1 and RAN4 potentially targeting the same scenario, some cross-working group coordination may be useful to identify complementary efforts.  It is the aim of this paper to provide such a recommendation.
Discussion
It is not the intention of this paper to propose particular Rel-16 solutions for the MPE scenario, since this work has been agreed to begin after the RAN #84 meeting.  However, some clarification of RAN1/RAN4 work scope split can be helpful.

The MPE scenario can be considered in the Rel-16 enhanced beam management WI, since MPE is a highly directional requirement. Consider the scenario where the human body blocks the LOS direction, but there is a viable NLOS direction free of blockage. The DL RSRP of the beam along the LOS direction may be still larger than that of the NLOS beam even with the blockage loss; however, the UL RSRP of the beam along the LOS direction can be significantly less due to MPE related power back-off in this direction. Since the Rel-15 beam report only includes DL RSRP, the network would still select the beam in the LOS direction for the UL assuming beam correspondence. It is therefore critical for RAN1 to enhance the beam management framework (beam measurement and report) to improve the beamforming performance in case of MPE, to facilitate the adoption of FR2 technology.

Proposal 1: Further enhancements of NR beam management to mitigate performance in MPE scenarios can be handled within the Rel-16 NR MIMO enhancement WI, and an LS from RAN4 to RAN1 with the scenario definition can be helpful.

The enhancements mentioned in the RAN4 objectives are anticipated as separate and complementary solutions to any potential NR FR2 beam management enhancement solutions which RAN1 may define in the scope of the NR MIMO enhancement Work Item.  These enhancements may be, for example, dynamic indication of maxUplinkDutyCycle, MPE event indication, and power headroom report enhancement; other enhancements are not precluded.  However, it is possible for RAN4 to agree that beam management enhancements is clearly not in the scope of RAN4 work.

Proposal 2: RAN4 can clarify that the enhancements mentioned in the RAN4 Rel-16 FR2 RF Work Item are anticipated as separate and complementary solutions to any potential NR FR2 beam management enhancement solutions which RAN1 may define in the scope of the NR MIMO enhancement Work Item.

A corresponding draft LS to RAN1 which implements these proposals has been prepared in [8].
Conclusions
Based on the analysis provided in this paper, the following observations and proposals can be made:

Proposal 1: Further enhancements of NR beam management to mitigate performance in MPE scenarios can be handled within the Rel-16 NR MIMO enhancement WI, and an LS from RAN4 to RAN1 with the scenario definition can be helpful.

Proposal 2: RAN4 can clarify that the enhancements mentioned in the RAN4 Rel-16 FR2 RF Work Item are anticipated as separate and complementary solutions to any potential NR FR2 beam management enhancement solutions which RAN1 may define in the scope of the NR MIMO enhancement Work Item.
References
1. [bookmark: _Ref525858808][bookmark: _Ref4674769]3GPP TS38.101-2, “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone,” V15.5.0, 3GPP RAN #83, March 2019
1. [bookmark: _Ref4767149][bookmark: _Ref4665285]RP-190704, “Update of RAN4 UE feature list for REL-15 NR,” NTT DOCOMO, 3GPP RAN #83, March 2019
1. [bookmark: _Ref4782354]RP-182863, “Revised WID: Enhancements on MIMO for NR,” Samsung, 3GPP RAN #82, December 2018
1. [bookmark: _Ref4782588]R1-1814122, “Updated feature lead summary of Enhancements on Multi-beam Operations,” LG Electronics, 3GPP RAN1 #95, November 2018
1. [bookmark: _Ref4782590]R1-1901430, “Updated feature lead summary of Enhancements on Multi-beam Operations,” LG Electronics, 3GPP RAN1 AH#1901, January 2019
1. [bookmark: _Ref4782705]R1-1903686, “Feature lead summary of Enhancements on Multi-beam Operations,” LG Electronics, 3GPP RAN1 #96, February 2019
1. [bookmark: _Ref4782745]RP-190761, “NR RF requirements for FR2,” Nokia, Nokia Shanghai Bell, 3GPP RAN #83
1. [bookmark: _Ref4785262][bookmark: _GoBack]R4-1903068, “Draft LS on potential beam management enhancement in maximum permissible exposure scenarios,” Apple Inc., 3GPP RAN4 #90bis, April 2019



9/9
