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1 Introduction
How to solve NSA FDD+TDD HPUE SAR issue have been discussed for several meetings, and in last RAN4 meeting, several proposals based on the maxUplinkdutycycle capability have been provided and discussed. Finally the WF [1] was agreed but with SAR solutions open.
[image: image1.png]¢ Wayforward for RAN4#91:
* Target on concluding a solution to solve SAR issue in RAN4#91, feasibility and
necessity provided in this meeting can be further studied
* Reporting combined maximum duty cycle capability between LTE and NR
* Solving SAR issue by only reporting one overall maximum duty cycle capability

* UE centric solution can be further studied, including combining with network centric
solution

« TDM patterns based on NR TDD configuration requested by operators as well as existing LTE TDD
configurations

¢ Other solutions are not precluded




This paper further discuss SAR solutions based on the discussions in last meeting.
2 Discussion
During the discussion in last meeting, it was recognized that for LTE FDD+NR TDD band combinations the FDD band and TDD band will have different SAR effects especially when the bands are not in the same antenna or the antennas are different locations since the SAR effects are high when the antenna is near human body, it is low when far away from human body.
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Observation 1: It is recognized that SAR effects is different for different bands due to different antennas used or antenna location is different.
It was also recognized that the LTE FDD duty cycle capability and NR TDD duty cycle capability actually are interdependent on each other. It needs to be taken into account when designing the SAR solutions based on duty cycle capabilities. 
Observation 2: The duty cycle capabilities of LTE FDD band and NR TDD band are interdependent on each other.

In paper [1] it is proposed to report a serials of combined duty cycle capability like (LTEmaxUplinkDutyCycle, NRmaxUplinkDutyCycle), however, certain company think this will restrict BS scheduling, like if UE report (30%, 85%) and (40%, 70%) but BS would like to schedule LTE duty cycle as 35% then the corresponding duty cycle of NR band is unknown. One way is to check the closest upper bound LTE duty cycle capability combinations, for example in this case the reference NR duty cycle is from capability combination of (40%, 70%) i.e. NR should be kept below 70%. The more UE capabilities are reported, the more precise of capability scheduling freedom will be but complexity will be even higher.
Observation 3: SAR can be solved based on reporting a serials of duty cycle capability combinations like (LTEmaxUplinkDutyCycle, NRmaxUplinkDutyCycle), and the BS scheduling restriction can be mitigated when more capability combinations are reported.
In order to give freedom of BS scheduling, another possible and easier way is to get connection between these two band capabilities. Previously, in FR1 and FR2 SA, the duty cycle is a per-band capability and is defined based on UE transmit at its max power at each band. For the LTE FDD+NR TDD HPUE, this means the duty cycle capability is defined in condition of LTE FDD 23dBm and NR TDD 23dBm. 
If we define the LTE FDD band and NR TDD band SAR effect ratio of as “RatioSAR = SARLTE FDD/SARNR TDD”, then we can change the scheduled duty cycle of LTE FDD band to equivalent NR TDD band duty cycle, i.e. equivalent duty cycle of LTE FDD band to NR TDD band is LTEDutycycle*RatioSAR. 
The overall scheduled equivalent LTE FDD+NR TDD duty cycle is LTEDutycycle*RatioSAR+ NRDutycycle. This overall duty cycle should be less than the capability of SA NR TDD band which transmit at 26dBm, i.e. LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle. For the UE which support SA NR TDD band HPUE this NRSAmaxUplinkDutycycle is already reported to the network in SA HPUE per-band capabilities. For UE which does not support NR TDD band SA HPUE, BS can use 50% as NRSAmaxUplinkDutycycle. What BS need to know is just the “RatioSAR”.
Observation 4: It is possible to use one parameter “RatioSAR” to balance the scheduled LTE FDD band and NR TDD band duty cycle. This “RatioSAR” is reported by UE which is the SAR effect ratio of LTE FDD band and NR TDD band each transmit at 23dBm, i.e. RatioSAR = SARLTE FDD/SARNR TDD.
Observation 5: SAR issue can be solved by meeting the relation of “LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle” and meanwhile giving enough room to BS scheduling freedom.

· Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
· NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
Proposal 1: In order to solve SAR problem of LTE FDD+NR TDD HPUE and also give freedom to BS scheduling, it is proposed to define a new UE capability signalling “RatioSAR” which is the SAR effect ratio of LTE FDD band and NR TDD band when each transmit at 23dBm.
Proposal 2: BS scheduling of LTE FDD band and NR TDD band duty cycle should consider the relation of “LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle”. If this relation is not met, UE will fall back to PC3.
· Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
· NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
3 Conclusion
This paper firstly discuss the SAR solutions based on initial proposal of reporting combined LTE FDD duty cycle and NR TDD duty cycle. Considering there is concern from operators that BS scheduling freedom should be considered in the SAR solutions, this paper giving a new solution of reporting the SAR ration of LTE FDD band and NR TDD band.
Observation 1: It is recognized that SAR effects is different for different bands due to different antennas used or antenna location is different.

Observation 2: The duty cycle capabilities of LTE FDD band and NR TDD band are interdependent on each other.

Observation 3: SAR can be solved based on reporting a serials of duty cycle capability combinations like (LTEmaxUplinkDutyCycle, NRmaxUplinkDutyCycle), and the BS scheduling restriction can be mitigated when more capability combinations are reported.
Observation 4: It is possible to use one parameter “RatioSAR” to balance the scheduled LTE FDD band and NR TDD band duty cycle. This “RatioSAR” is reported by UE which is the SAR effect ratio of LTE FDD band and NR TDD band each transmit at 23dBm, i.e. RatioSAR = SARLTE FDD/SARNR TDD.

Observation 5: SAR issue can be solved by meeting the relation of “LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle” and meanwhile giving enough room to BS scheduling freedom.

Proposal 1: In order to solve SAR problem of LTE FDD+NR TDD HPUE and also give freedom to BS scheduling, it is proposed to define a new UE capability signalling “RatioSAR” which is the SAR effect ratio of LTE FDD band and NR TDD band when each transmit at 23dBm.

Proposal 2: BS scheduling of LTE FDD band and NR TDD band duty cycle should consider the relation of “LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle”. If this relation is not met, UE will fall back to PC3.

· Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
· NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
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