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1. Introduction

RAN4 has discussed the TDD UL/DL configuration for HPUE in order to solve the SAR issue and has defined the maximum uplink duty cycle capability to satisfy the SAR regulatory purpose for power class 2 UE. Last meeting the way forward [1] proposed as default 50% if the capability is absent, however the evaluation period for this capability remains for discussion. In this contribution we provide our view on the format for the UL duty cycle definition and propose the period time for the evaluation to satisfy the SAR requirement for HPUE.
2. Discussion
The method to determine how to satisfy the SAR requirement for HPUE becomes more complex in NR compared to LTE due to the flexibility in the slot format definition in NR. The last meetings the format definition for the UL duty cycle has been discussed and two options were provided. One option was to restrict the slot formats to those who satisfy 50% duty cycle restriction and the other option was that the network configuration should satisfy that less than 50% symbols are used as UL during a predefined evaluation period. In this contribution we provide our view on the format for the UL duty cycle definition and propose the period time for the evaluation to satisfy the SAR requirement for HPUE.
Background

WF on FR1 HPUE behaviour [1]
· To solve the SAR issue for power class 2 UE, a UE capability of maxUplinkDutyCycle is proposed to be defined which represents the maximum percentage of uplink time that can be scheduled during [X]ms to ensure compliance with applicable electromagnetic energy absorption requirements. 
· The default value of maxUplinkDutyCycle is 50%. E.g. If the field is absent, the UE shall apply the default value. 
· For a power class 2 capable UE operating on Band n41 n77 n78 n79, when the percentage of uplink time scheduled by the network in [X]ms is larger than its capability, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply. 
· Send a LS to inform RAN2 on the signaling impact.
· RAN4 continue to discuss and determine the value of evaluation period [X]ms in May meeting
UE maximum output power in TS 38.101 [2]

For a power class 2 capable UE operating on n41, when an IE P-max as defined in TS 38.331 [?] of 23 dBm or lower is indicated in the cell, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.
For each supported frequency band other than n41, the UE shall:
· If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-
if the band is a TDD band and 50% or more slots in radio frame are used for UL transmission; or
-
if the IE P-Max as defined in TS 38.331 [?] is not provided; or

-
if the IE P-Max as defined in TS 38.331 [?] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.5;

-
else (i.e the IE P-Max as defined in TS 38.331 [?] is provided and set to the higher value than the maximum output power of the default power class):

-
apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.5;
TDD UL/DL HPUE

The frame structure was defined in RAN1 such that the downlink and uplink transmissions are organized into frames with 10 ms duration, consisting of ten subframes of 1ms duration each. In [3] 62 different slot format has been specified, in a slot the number of consecutive OFDM symbols depends on the cyclic prefix. OFDM symbols in a slot can be classified as ‘downlink’ (denoted ‘D’), ‘flexible’ (denoted ‘X’), or ‘uplink’ (denoted ‘U’). This configuration introduced in NR gives a greater flexibility with a slot format which can be dynamically changed. 
In our view limiting the number of uplink symbols over a period of time instead of the number of slots will ensure the flexibility in NR to use more possible combination of slot formats. The option to restrict the number of slot format will limit the advantage of this flexibility.

Observation: UL duty cycle time will be in terms of symbols, which will ensure flexibility in NR on the use of slots.

In [1] it has been stablished that less than 50% symbols/slots were used as UL during a predefined evaluation period to ensure UE could operate in power class higher than default and the same time be in compliance with SAR. Otherwise, UE is allowed to do power back off using P-MPR which is up to UE implementation. However, the period of time schedule by the network in which the capability has to be fulfilled is still under discussion.

According to the definition in [4] the ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync. The TDD UL/DL configuration is specified as follows:
	ServingCellConfigCommon information element

tdd-UL-DL-configurationCommon

SEQUENCE {



-- Periodicity of the DL-UL pattern. Corresponds to L1 parameter 'DL-UL-transmission-periodicity' (see 38.211, section FFS_Section)



dl-UL-TransmissionPeriodicity

ENUMERATED {ms0dot5, ms1, ms2, ms5, ms10}




OPTIONAL,



-- Number of consecutive full DL slots at the beginning of each DL-UL pattern. 



-- Corresponds to L1 parameter 'number-of-DL-slots' (see 38.211, section FFS_Section)



-- FFS_Value: Verify that 160 is correct (maximum number of slots within the longest period (10 ms) and the largest subcarrier spacing. 



nrofDownlinkSlots




INTEGER (0..160)










OPTIONAL,



-- Number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from nrofDownlinkSlots). 



-- Corresponds to L1 parameter 'number-of-DL-symbols-common' (see 38.211, section FFS_Section).



nrofDownlinkSymbols




INTEGER (0..maxSymbolIndex)








OPTIONAL,




According to the configuration for the TDD UL/DL the transmission periodicity can be 0.5ms, 1ms, 2ms, 5ms and 10ms. The longest period is 10 ms which is the same duration as the definition of the frame. In Figure 1 the frame (transmit periodicity) has a 10 ms duration and the evaluation period is 10 ms. In case we consider the 50% duty cycle - marked in red in the figure - then the capability must be fulfilled within 5 ms.
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In the other hand in Figure 2 it is considered a smaller value for the evaluation period such as 5 ms. The sub-section of the frame marked in red shows that the capability must be fulfilled within 2.5 ms which translates to 25% regarding the 10 ms frame. For the case with the evaluation period of 5 ms instead of having 50% of the UL duty cycle in practice it is reduced to 25 % making the requirement more stringent.
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Based on the examples above having a 10 ms evaluation period will cover the full period and also al the sub-periods of the configuration for the TDD UL/DL transmission periodicity (i.e., 0.5ms, 1ms, 2ms, 5ms) which are fractions of the 10 full period. Therefore, our proposal is to define the evaluation period time as 10 ms.
Proposal: Define the evaluation period time as 10 ms.
3. Conclusions
In this contribution we provide our view on the format for the UL duty cycle definition and propose the period time for the evaluation to satisfy the SAR requirement for HPUE. In summary, we have made the following observation and proposal: 

Observation: UL duty cycle time will be in terms of symbols, which will ensure flexibility on the use of slots.

Proposal: Define the evaluation period time as 10 ms.
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