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1. Introduction

For Rel-16 Enhancements on NR MIMO, some descriptions/tasks regarding the potential enhancement of multi-beam operations are as follows [1]:
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In RAN1#95 meeting, there were some discussions on the Maximum Permissible Exposure (MPE) issue. Since it was the first time for RAN1 to discuss MPE issue and no official input from any other working groups, different companies had different views on which working group responsible for this issue and how to address it. Thus no consensus on this issue was achieved at the last meeting. Some information of offline discussions was captured in the feature leader’s summary as follows [2]:
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In this contribution, we will show the state of the art of the MPE discussion in RAN4, which is quite different from the information we got during RAN1#95 offline discussion.
2. Discussion
2.1. General information about MPE
The requirements regarding body safety are critical to ensure the health of our customers. Any UE which cannot meet the corresponding requirements will not and cannot be sold in the market.  Thus UE vendor have made and will continue making great efforts to ensure the customer’s body safety. From our side, Maximum Permissible Exposure (MPE) is a very important issue for UE vendor and needs carefully and throughout study.
From the view of working scope of WGs, MPE is a typical RAN4 issue, and there are official agenda items focusing on MPE in RAN4 meetings. For example, in RAN4#89 Meeting report [3], there was an agenda item “7.6.6.1.2 [FR2] RF exposure compliance in FR2 [NR_newRAT-Core]”. During the recent RAN4 meetings, many contributions were submitted to propose various kinds of potential solutions to address the MPE issue, and the related discussions were still on going. 
2.2. Motivation of RAN1 discussions on MPE 
In RAN1#95 offline discussion, some companies suggested to study the traditional RAN4 issue of MPE in RAN1 by raising the following reasons:

1. Due to the different directions of different Tx beams at UE side, the impact of different Tx beams on body safety will be different, which leads to different power backoff.
2. Current UL beam management cannot exploit the above-mentioned characteristics and will lead to poor performance
3. RAN4 will not discuss any solutions to exploit the above-mentioned characteristics to improve the performance. As a result, RAN1 should study some enhanced solution.
However, the above-mention Point 3 is not aligned with the facts. In RAN4 meetings, there were some contributions proposing some enhanced mechanisms to exploit the above-mentioned characteristics and improve the performance. Some RAN4 contributions are illustrated as example in the following sections. 
2.3. RAN4 contribution 1
In the RAN4 contribution [4], some illustration was given to show the impact of UE position as the following figure:
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Fig.1 From [4]
The conclusion part of [4] is copied as follows:
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Obviously, there are some specific solutions/frameworks have been proposed in this RAN4 contribution. Some online discussion was also carrying out on this contribution and the final decision was “The document was noted” [5]. The yellow part clearly states that RAN4 would inform other working groups if necessary. 
2.4. RAN4 contribution 2
Another RAN4 contribution [6] was also discussing some potential enhanced mechanisms as follows:
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The main proposals from the RAN4 contribution [6] are as follows:
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We can see that the RAN4 contribution [4] and [6] both suggest RAN4 to do some study and analyze the requirement, and then inform other working groups (e.g., RAN1, RAN2) if necessary. The potential solutions mentioned during the RAN1 offline discussion have been covered in these RAN4 contributions [4][6].
The meeting minutes regarding the contribution [6] are also copied from RAN4#88bis meeting report [7] as follows:
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2.5. Observations and proposal
Based on the above evidences from RAN4, we can have the following observations: 
Observation 1: RAN4 is responsible for the MPE issue.

Observation 2: RAN4 is studying the potential enhanced solutions to address the MPE issue and improve the performance.

Observation 3: RAN4 will inform other working groups (e.g., RAN1, RAN2) if they achieve a consensus that some additional UE information/reporting are needed and should be specified in other working groups.
From the view of cooperation among different working groups, RAN1 should not directly specify some mechanism for a RAN4 traditional topic without any official input from RAN4. 

From the view of specification efficiency, it should avoid duplicated work in RAN1 and RAN4. Duplicated work in different working groups will lead to more problem:

1. Waste efforts

2. Potential conflicting solutions among different WGs
Based on the above discussions, we have the following proposal:
Proposal 1: Postpone RAN1 discussion on MPE issues until RAN1 receives RAN4’s corresponding LS which asks RAN1 to support/design additional mechanism.
3. Conclusion

In this contribution, we discuss the current status of MPE issues in RAN4 and RAN1. Based on the above discussion, we have the following observations and proposal:

Observation 1: RAN4 is responsible for the MPE issue.

Observation 2: RAN4 is studying the potential enhanced solutions to address the MPE issue and improve the performance.

Observation 3: RAN4 will inform other working groups (e.g., RAN1, RAN2) if they achieve a consensus that some additional UE information/reporting are needed and should be specified in other working groups.

Proposal 1: Postpone RAN1 discussion on MPE issues until RAN1 receives RAN4’s corresponding LS which asks RAN1 to support/design additional mechanism.
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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 a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15


Specify measurement and reporting of either L1-RSRQ or L1-SINR











Regarding issues on UL transmission limited by MPE (Maximum Permissible Exposure),


RAN1 discussed that, due to human safety reasons, a UE may not be able to transmit in certain directions, or alternatively the maximum Tx power is limited in certain directions. Consequently, when the DL beam traverses the human body, the best UL direction may not correspond to the best DL beam.


Down-select among the three alternatives.


Alt.1: RAN1 to study mechanism(s) to properly handle issues on UL beam/panel selection limited by MPE (Maximum Permissible Exposure).


Note: This mechanism may or may not be implementation-based or existing Rel-15 specification based, which will be further studied.


Alt.2: Send an LS to RAN4 asking RAN4’s understanding and existing works (if any) on issues for UL transmission limited by MPE (Maximum Permissible Exposure) and whether additional mechanisms are needed to address the issues.


Alt.3: Agree on both Alt.1 and Alt.2





In this contribution we seek only to motivate the further study of beam management algorithms in NR FR2 in the context of user proximity and maintaining RF exposure compliance.  Some potential techniques to meet RF exposure requirements while enhancing performance in NR FR2 are as follows:


Enhancement of PRACH resource selection so that the UE can include a 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 discussions on this topic within RAN4 work with the eventual goal of informing other working groups of any additional requirements on the NR FR2 physical layer design.





Instead the network could try to take more controlled measures to make the situation better for the UE rather than triggering connection re-establishment procedures. Such network actions to avoid radio link failure and connection release could include e.g.


Changing to another beam requiring smaller P-MPR


Moving all UL data transmission to LTE in EN-DC


Handover to LTE in NR standalone operations 





Proposal 1: RAN4 should analyse what kind of new information the UE should provide to the network to avoid triggering NR UL radio link failure due to UE’s large P-MPR for ensuring RF exposure compliance


Proposal 2: RAN4 should also analyse how fast report from the UE to network should be for the network still to receive this additional information or UE report to enable controlled actions in the network


Proposal 3: Once RAN4 has analysed the proposals 1 and 2 above, RAN4 should trigger discussions with RAN1 and RAN2 to see how this additional new UE information/ reporting could be introduced in the NR specifications. 


 





R4-1813169	FR2 UE RF exposure compliance and new UE P-MPR information to network�					Source: Nokia, Nokia Shanghai Bell


Abstract: 


MPE impact to Network is disucssed and WF is proposed.


Proposal 1: RAN4 should analyse what kind of new information the UE should provide to the network to avoid triggering NR UL radio link failure due to UE’s large P-MPR for ensuring RF exposure compliance


Proposal 2: RAN4 should also analyse how fast report from the UE to network should be for the network still to receive this additional information or UE report to enable controlled actions in the network


Proposal 3: Once RAN4 has analysed the proposals 1 and 2 above, RAN4 should trigger discussions with RAN1 and RAN2 to see how this additional new UE information/ reporting could be introduced in the NR specifications. 


Discussion: 


Qualcomm: Is there any motivation to have WI? We are fine to analyse this exposure issue. For P3, it implies that we need some capability is necessary. But we will see multiple PHR reports?


Nokia: for this signalling aspect, we can further discuss it including RAN2 in the future after getting agreement. We are also open to discuss duty cycle. 


Ericsson: what is the principle difference b/w FR1 and FR2? 





Decision: 		The document was noted.








