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1.  Introduction
The issue of NR UL/DL ratio for HPUE was discussed in RAN4 AH1801 meeting [1-3] and RAN4 86 meeting [4~8]. But no solid progress has been reached so far. This paper intends to highlight this issue in RAN level so that a proper solution can be made during R15.
2.  Discussion
The importance of NR UL/DL ratio for HPUE comes from the SAR testing. SAR is a test to measure UE radiation level from health and environmental perspective. SAR regulation is generally specified and tested outside of 3GPP or cellular industry [5].  In LTE, to guarantee the HPUE phones can pass the SAR testing, the UL/DL ratio will not exceed 50%, which comes from a fact that 50% UL/DL ratio with 26dBm transmission power is equivalent to FDD with 23dBm transmission power (normal UE) in SAR testing. Then in LTE, the applicability of HPUE to TDD UL/DL configurations is restricted from 1 to 5 only, which is clearly specified in 36.101 (section 6.2.2 UE maximum output power) since R14 as following:

“For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in TS 36.331 of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.”
However, situation becomes quite different for NR. In NR, the slot formats are far more flexible than those of LTE. The investigation from RAN1 [1] is that it is difficult to determine the actual total transmission power for HPUE using the similar mechanism as LTE. In last two RAN4 meetings, there are many discussions on how to fix this issue [2~4, 6~8]. As a summary, there is two possible ways to solve the problem in principle [4]: 
· Free UL/DL format method
Free UL/DL format means no restriction in slot format selection. In order to meet SAR requirements, one possible method will be letting UE or BS to calculate the UL occupation percentage within SAR testing time (usually several minutes) in a cyclic manner. UE will fall back to PC3 or use large MPR when UL duty circle is near 50%. In theory, this method can fix the problems, but with following two issues:

· The UE power backoff may cause connection problem especially when UE is at the cell edge. Besides, to guarantee the same power class assumption for both NW and UE side and current power control mechanism can work well, a signalling mechanism is necessary, which has not yet existed.
· This method may require UE and BS to do the real time calculation for several minutes, which may further raises capability issues for both UE and NW side. 
· UL/DL format restriction method
This method restricts the applicability for the slot formats NW configures for HPUEs.  This is similar to the behaviors which have been specified for LTE HPUE. With 50% uplink duty cycle as a target and flexible symbols are counted as uplink symbols, 17 of 62 slot formats in NR are available for HPUE [6].  By taking a “statistical” approach and assuming that half of the flexible symbols are used for uplink while half are used for downlink, the number of slot formats available increases to 33 [6]. During the RAN4 meetings, concerns seem from two aspects:
· Whether or not 50% uplink duty cycle is a hard limit for NR HPUE

· The slot format restrictions also constitute restrictions for NW scheduling

The above analysis indicates that there seems no obvious way for solving this issue without affecting both UE and NW side interests. 
Observation 1: There seems no ideal approach to fix the problem based on the solutions on table
While it is important to note that, if no any solution can be specified in R15, there will be no guarantee in principle for NR HPUE phones to pass the SAR testing.  
Observation 2: If no solutions are specified in NR, there will be no guarantee in principle for NR HPUE phones to pass the SAR testing
Considering that SAR requirements can easily raise public concerns on health and environment, the failing of passing SAR testing in principle for HPUE in NR is a risk for the whole cellular industry, not just UE vendors. 

Observation 3: SAR is the guarantee of safety to human body and environment which cannot be violated.
With all the above discussions and observations, we propose that: 
Proposal: NR has to specify a solution to guarantee NR HPUE in principle can satisfy SAR requirement 

3. Conclusion

This contribution discusses NR UL/DL ratio issue for HPUE and has following observations and proposals:

Observation 1: There seems no ideal approach to fix the problem based on the solutions on table

Observation 2: If no solutions are specified in NR, there will be no guarantee in principle for NR HPUE phones to pass the SAR testing
Observation 3: SAR is the guarantee of safety to human body and environment which cannot be violated.
Proposal: NR has to specify a solution to guarantee NR HPUE in principle can satisfy SAR requirement
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