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1. Introduction
RAN1 has sent an LS [1] to RAN4 seeking the opinion of RAN4 on NR TDD UL/DL configurations and support of HPUE. In Jan RAN4 AH meeting, this issue was discussed in [2] and agreed a WF [3]. Two options are given in the WF. This paper will share our opinion on this issue.
	· Companies are encouraged to study the following options for HPUE :

· Option 1：Do not restrict the Slot Formats;

· Based on counting less than 50% UL duty cycle with a granularity of symbols;

· How to treat “flexible” symbol and appropriate evaluation period need to be solved.

· Option 2：Select an allowed subset of Slot Formats;

· Using fixed slot formats which is similar to LTE’s scheme

· Try to circumvent the dilemma of how to treat “flexible” symbol and finding appropriate evaluation period.

· New formats may be recommended by RAN4 if deemed necessary

· Other options are not precluded.

· Feedback to RAN1 after RAN4 reach conclusion.


2. Discussion
In LTE, 50% UL duty circle principle was used to avoid PC2 UE exceed SAR regulation limits. However, when this principle is reused in NR, it will cause dilemma, i.e. how to treat flexible symbols and how to limit 50% UL duty circle.
2.1. 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 as shown in Figure 3. UE will fall back to PC3 or use large MPR when UL duty circle is near 50%, but this will cause connection issue to the UE especially when UE is at the cell edge. Besides, this depends on UE and BS capability to do the real time calculation and also need RAN1/2 to specify physical layer and higher interaction schemes. Also, from power consumption point of view, it is not power efficiency.
Figure 3 Min UL duty circle (40/62=64.5%)
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Observation 1: RAN1 and RAN2 need to specify physical layer and higher schemes if free UL/DL format is used. It also depends on UE and BS capability to do real time calculation and is not power efficiency.

2.2. Limit UL/DL format method
As listed in [3], one option is selecting a subset of slot formats to utilize PC2 UE like LTE. Under this option there will be two sub-options, i.e. counting flexible symbol as UL or counting flexible as DL.
Figure 1 is the result of counting flexible as UL (Max UL duty circle) which results in 17 formats within 62 can limit UL transmission below 50%. While Figure 2 is the result of counting flexible as DL (Min UL duty circle) which results in 40 formats within 62 can limit UL transmission below 50%. It seems Max UL duty circle will have much limitation to the network, while Min UL duty circle will cause much SAR risk to the UE which is also not desirable especially considering higher frequency will lead to higher electromagnetic absorption.
If we have to make a choice between them, then Min UL duty circle is more preferable than network flexibility because SAR is the guarantee of safety to human body which cannot be violated, while in reality most of the scenario UL transmission is less than DL so using UL duty circle more than 50% is not a common case.
Figure 1 Max UL duty circle (17/62=27.4%)
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Figure 2 Min UL duty circle (40/62=64.5%)
[image: image3.png]Format 0 3 4 46 5 6 47 7 48 18 17 49 16 2 28 29 30 43 21 20 19
UL% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 7.1% | 7.1% | 7.1% | 7.1% | 7.1% | 7.1% | 7.1%
Format 8 31 32 54 33 57 44 61 24 23 60 2 9 27 26 25 45 58 53 55 42
UL% 7.1% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3% | 21.4% | 21.4% | 21.4% | 42.9% | 42.9% | 42.9% | 57.1% | 57.1%
Format 59 15 52 39 7 14 36 38 56 40 13 51 35 37 12 34 1 50 10 1

UL% 57.1% | 57.1% | 57.1% | 64.3% | 64.3% | 64.3% | 71.4% | 71.4% | 71.4% | 71.4% | 71.4% | 71.4% | 78.6% | 78.6% | 78.6% | 85.7% | 85.7% | 85.7% | 92.9% | 100.0%





Observation 2: SAR is the guarantee of safety to human body which cannot be violated.
Observation 3: In reality, UL transmission is less than DL in most of the scenarios, using UL duty circle more than 50% is not a common case.
Proposal 1: Counting flexible as DL, if “limit UL/DL format” is used.
Comparing “Free UL/DL format” and “Limit UL/DL format”, the second one is more straightforward, clear and can be used universally.
Proposal 2: “Limit UL/DL format method” is proposed comparing to “Free UL/DL format method”.
3. Conclusion
This contribution provides further discussion on NR TDD UL/DL configurations and support of HPUE.The following observations and proposals are made:
Observation 1: RAN1 and RAN2 need to specify physical layer and higher schemes if free UL/DL format is used. It also depends on UE and BS capability to do real time calculation and is not power efficiency.

Observation 2: SAR is the guarantee of safety to human body which cannot be violated.
Observation 3: In reality, UL transmission is less than DL in most of the scenarios, using UL duty circle more than 50% is not a common case.
Proposal 1: Counting flexible as DL, if “limit UL/DL format” is used.
Proposal 2: “Limit UL/DL format method” is proposed comparing to “Free UL/DL format method”.
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