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1. Introduction
During last two RAN4 meetings, a discussion about NR TDD UL/DL configurations and HPUE behaviour was initiated in [1] and way forwards were approved in [2][3]. However, the latest WF [3] still keep the main points open. In addition, SAR issue was also discussed in [4] for FR2 in last meeting and some of the tentative agreement were also related to sub6G FR1 cases.

In this paper, we re-submit some proposals based on the tentative solution option 1 included in Annex part of [3] which is the result of extensive discussion. Some proposals related to [4] is also discussed here.
2. Discussion
2.1. Background
The initial discussions and background could be referenced to [1][2]. In [3], it has been agreed that :

· Setting appropriate UL duty cycle is a potential solution to satisfy SAR requirements for HPUE.
· Possible options are included in Annex.
· Other solutions are not precluded.
· More analysis are encouraged in next meeting.
In the Annex part, two options were provided:

· Option 1:
· Network configuration should satisfy: Less than 50% symbols were used as UL during a predefined evaluation period to ensure UE could operate in power class higher than default. Otherwise, UE is allowed to do power back off using P-MPR which is up to UE implementation
· An evaluation period of [X] ms or [Y] symbols in which the number could be discussed further
· The flexible symbols can be categorized to UL/DL/Gap considering statistical approach and/or other factors, the details are FFS
· Option 2: 
· Restrict the slot formats to those who satisfy 50% duty cycle restriction. 
· If the TDD format is outside of the restricted set of TDD formats, the UE must still operate as HPUE, but may take P-MPR autonomously according to its implementation.
In [4], the following potential agreements were provided for FR1 and P-MPR was also mentioned:
For FR1:

Introduce P-MPR to Pcmax definition; for 2-Tx case, we also need to introduce P-MPR
…
In this paper, we still propose option 1 as the baseline and detailed proposals were provided. Some further analysis were also provided. 
2.2. Discussion
Here we still propose the option 1 in [3] as the baseline. In order to facilitate discussion, we re-arrange and dismantle it into a series of separate topics to facilitate discussion and making proposals.
UL duty cycle:
UL duty cycle control has been used for LTE to control emission. In past discussions reusing 50% UL duty cycle as in LTE was proposed by several companies. However, it has been argued that this number is not a hard limit and not too much evaluation was done when this number was set in LTE. Despite this, we think at current stage 50% may still the best number we can have for the following reasons:

· This is still the most straight forward number considering the maximum power was increased by 3dB. 
· Considering the difficulty of past OTA test and alignment, try to find a new number would be more challenging than it looks like. 
· Even this 50% UL duty cycle is still more than needed for UL under current deployment which actually use more resources for DL rather than UL, and no significant change of this situation is foreseen. 
· Even if more than one UL duty cycle numbers are introduced into one network, it is questionable whether they could be used or not since different UL/DL configurations in macro network may bring serious interference and let alone the complexity of schedulers and spec. 
In all, it is still believed that 50% would be a viable UL duty cycle limitation for HPUE to operate in higher power class without a specific power back off.

Proposal 1: Using less than 50% UL duty cycle as a network limitation to ensure UE could operate in higher power class without a power back off which is for the purpose of controlling SAR.
Granularity 

It has been pretty much analysis on this part. In the option 1 of [3] it has been proposed that symbol level granularity is used. That is to say that the UL duty cycle ratio calculation is based on (UL symbols / All symbols). 
Proposal 2: UL duty cycle calculation will based on symbol numbers.
Slot format restriction

Regarding whether to restrict the slot formats that was allowed to be used, it has been many discussions on this issue in [5][6][7] and different options were still provided in [3]. After the long online and offline discussion, we propose to not restrict slot format anymore and allow more flexible use of possible combinations of slot formats, as long as the UL duty cycle is assured. 

Proposal 3: Do not restrict the slot formats that could be allowed, ensure a much flexible use of slot format combinations.
Using P-MPR:

In LTE, P-MPR was introduced in very early stage to control mult-RAT transmission EMC energy absorption requirements which is out of scope of 3GPP. The description in 36.101 is as following:
P-MPRc is the allowed maximum output power reduction for

a)
ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;

b)
ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB

For band 41 HPUE which is introduced into Release 13, ΔPPowerClass of 3dB is used to control the UE power backoff.  


PCMAX_L,c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}

-
ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is indicated or if the uplink/downlink configuration is 0 or 6 in the cell; otherwise, ΔPPowerClass = 0 dB
Though ΔPPowerClass is simpler to use and test, we think it is somehow overkill and the power backoff needed is usually not that much. By using P-MPR and leave it to implementation, better performance could be achieved.

In addition, using P-MPR is also more consistent with the potential agreement listed in [4] both for FR1 and FR2.

Proposal 4: Using P-MPR as the power backoff item if UL duty cycle configuration requirements are not satisfied.
Evaluation Period

Based on previous proposal 3, an evaluation period is necessary to calculate the UL duty cycle, this would involve the definition of an evaluation period. The length would have impact to implementation and further study is needed.
Proposal 5: An evaluation period of [X] ms or [Y] symbols in which the number could be discussed further.
How to treat “flexible” symbol:

Even if UE need to do evaluation of the UL duty cycle, this evaluation of UL duty cycle based on the network configuration is preferred to be based on network configuration, to let this process to be a static or semi-static process to reduce the complexity. Then there is a need to properly categorize “flexible” symbols which may have different usage depend on the network scheduler.

The “flexible” symbol and the difficulty in counting it as UL/DL/Gap was discussed in various papers. The simple way in early stage of counting them as one was not agreeable.  Several ways provided in last meeting were deemed more reasonable, such as statistical approach mentioned in [5][6], or counting them as GAP if the “flexible” symbol number is less than a certain value in [5]. Here we propose to use a combination of these ways to count the “flexible” symbol in UL duty cycle calculation. The details can be FFS.

Proposal 6: UE is preferred to evaluate the UL duty cycle based on the network configuration. The flexible symbols can be categorized to UL/DL/Gap considering statistical approach and/or other factors, the details are FFS.
3. Conclusion
Here we still propose the option 1 in [3] as the baseline. This option was re-arranged to the following proposals:
Proposal 1: Using less than 50% UL duty cycle as a network limitation to ensure UE could operate in higher power class without a power back off which is for the purpose of controlling SAR.
Proposal 2: UL duty cycle calculation will based on symbol numbers.
Proposal 3: Do not restrict the slot formats that could be allowed, ensure a much flexible use of slot format combinations.
Proposal 4: Using P-MPR as the power backoff item if UL duty cycle configuration requirements are not satisfied.
Proposal 5: An evaluation period of [X] ms or [Y] symbols in which the number could be discussed further.
Proposal 6: UE is preferred to evaluate the UL duty cycle based on the network configuration. The flexible symbols can be categorized to UL/DL/Gap considering statistical approach and/or other factors, the details are FFS.
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