Page 1
3GPP RAN4 WG Meeting #91	R4-1907176
Reno, USA, May 13 – 17, 2019

Agenda item:	6.5.9.5
Source:	Intel Corporation
Title:	Finalizing UE capability maxUplinkDutyCycle for FR2
Document for:	Discussion
Introduction
Ever since the UE capability maxUplinkDutyCycle was approved to be introduced to help manage TX power while maintaining RF exposure (RFE) compliance in FR2 for Rel-15 [1], RAN4 discussions have focused on the parameters needed to conclude its definition [2-4]. In RAN4 #90, agreements were reached for the signaling range and evaluation period parameters of the capability and communicated to RAN2 [5].

Agreements captured in LS to RAN2 [5]:
RAN4 has discussed the value of maxUplinkDutyCycle which is the optional signaling UE capability of maximum percentage of uplink transmission time that can be scheduled within 1s time window in order to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. 
The optional values are {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}. The default value is FFS.


Then, during RP #83, agreements for the UE capability were revised and guidance was given for how to proceed with the discussions in RAN4 [6]:
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Lastly, an agreement to update the signaling range was captured in the Chairman’s notes [7] during online discussions in RAN4 #90Bis. However, no agreements were reached for the default value.
Agreement: the options of duty cycle are 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100%



Given our agreement to include this UE capability in Rel-15 [1], it is important to conclude its definition as soon as possible. This paper discusses our views on how to approach finalizing the remaining open items for the capability. 

Discussion
UE capability maxUplinkDutyCycle
RAN4 agreed to introduce the UE capability maxUplinkDutyCycle for FR2 in Rel-15 [1]. While progress has been made in recent meetings [2-5], there are still open items left to finalize the definition of the capability. The values for the signaling range of the capability have been discussed for several meetings, with updates captured in the RAN4 #90Bis meeting report [7]. The default value, however, is still TBD.

Defining a default value
Many of the contributions discussed in RAN4 #90Bis presented views on what is a reasonable number for the default value of maxUplinkDutyCycle. Overall, most companies favored a default value around 20%-30%. The thermal impact was also raised in [8], in favor of a default number below 30%. Also, given the expected slot configuration deployment, a default value of 25% is reasonable for the capability. 

Proposal 1: Define the default value of the UE capability maxUplinkDutyCycle in FR2 as 25%.

Two companies expressed their concerned for backwards compatibility and existing devices that can handle higher percentages and would be impacted by a lower default value [9-10]. For this reason, they proposed 100% for the default value. To avoid this situation, we can simply forgo defining a default value and have UEs directly choose their preferred max percentage if they wish. Without a default value, if the UE does not signal a percentage, the network will interpret no restriction is needed.

Proposal 2: Alternatively, we can forgo having a default value and let the UEs choose the value they want from the available choices in the signaling range.

Signaling range
During the March plenary meeting [6], RAN4 was advised to discuss whether or not to include any numbers ≤ 10% in the signaling range. As captured in the Chairman’s notes [7], most companies were ok with having 10% included in the range, but ultimately 15% was the compromise added to the range of values. It is worth noting, that given the static nature of the current signaling, we should also consider the feasibility of including higher percentages (e.g. above 90%) in the signaling range. As we have done for the lower percentages, we can discuss whether very high percentages are needed in the signaling range. 

Observation 1: Given the static nature of the current signaling, RAN4 should consider the feasibility of including higher percentages (e.g. above 90%) in the signaling range.

[bookmark: _GoBack]Considering expected deployment, including a 100% value in the signaling range does not make much sense. If the desired interpretation of signaling 100% is that the UE does not need restrictions, then a “no restriction needed” option can be added to the capability.

Proposal 3: Instead of signaling 100%, it is better to have a “no restriction needed” option for the capability.

Conclusions
In this paper, we discussed the remaining open items to conclude the definition of maxUplinkDutyCycle in FR2. The following proposals and observations were made:

Proposal 1: Define the default value of the UE capability maxUplinkDutyCycle in FR2 as 25%.

Proposal 2: Alternatively, we can forgo having a default value and let the UEs choose the value they want from the available choices in the signaling range.

Observation 1: Given the static nature of the current signaling, RAN4 should consider the feasibility of including higher percentages (e.g. above 90%) in the signaling range.

Proposal 3: Instead of signaling 100%, it is better to have a “no restriction needed” option for the capability.
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* RAN#83 has discussed RAN4’s agreement on FR2 maxUplinkDutyCycle
capability values for PC3 UE in [1].

* RAN would like to inform RAN4 and RAN2 that it has updated the FR2
maxUplinkDutyCycle capability values as follows {2%,-10% (TBD), 20%,
25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}

* RAN4 is asked whether any value <= 10% should be added

* RAN asks

* RAN2 to introduce FR2 maxUplinkDutyCycle capability signalling accordingly
* RAN2 to evaluate backwards compatibility
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