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1 Introduction
Revised Rel-17 WI for UE RF enhancement was approved in RAN#91[1]. UL inter-band CA of n257-n259 is a one of the objectives of the WI. This paper shows our views on Japanese regulation and maximum output power requirements.
2 Discussion
2.1 Background

Rel-17 revised WID for UE RF FR2 enhancement was approved in RAN#91 [1]. This paper discusses maximum output power requirement for FR2 inter-band UL CA with different band group from the perspective of Japanese regulation. The excerpt from the WID [1] are shown below:


Excerpt from WID [1]

· Inter-band UL CA [RAN4 RF/RRM] 

· Specify requirements for inter-band UL CA for two bands between different frequency groups based on IBM.
· Define requirements for  CA_n257A-n259A based on IBM (Note this CA configuration will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Both RF and RRM requirement aspects are in scope for UL interband CA.


 In RAN4#98-e, following agreements were captured in WF [2]:



Agreement from WF [2]

Max EIRP & Max TRP of CA_n257A-n259A based on IBM
· Worldwide regulator requirement study are encouraged
· Focus on CA_n257A-n259A based on IBM discussion as first step, that is requested and non-overlapping bands type
· Max EIRP
· Option 1: Specify max EIRP as per band
· PC1: max EIRP of each band set to 55 dBm 
· PC3/4: max EIRP of each band set to 43 dBm
· Option 2: Specify max EIRP as per UE
· FFS on how “per UE” concept work, and the exact corresponding requirements
· Max TRP (subject to revisit pending the final agreement on Max EIRP)
· PC1: Specify max TRP as per band, with max TRP of each band set to 35 dBm
· PC3/4: Specify max TRP as per band, with max TRP of each band set to 23 dBm


2.2 Maximum output power regulation for FR2 UL CA in Japan
Before describing the current state of Japanese regulatory requirements, we would like to show our understanding on possible options for max EIRP for FR2 inter-band CA. The values of each option for Max EIRP are listed in the table below. The difference between Options 2 and Option 3 is whether to allow dynamic power sharing while the aggregated power from EIRP of both bands is limited by 43dBm in both options.
Table 2.2-1: max EIRP for PC3 FR2 inter-band UL CA
	Option
	Max EIRP for each band

(28GHz or 40GHz)
	Max EIRP in total

(28GHz + 40GHz)

	1
	43 dBm
	46 dBm
(To be limited by max EIRP for each band)

	2
	43dBm
	43 dBm

(Dynamic power sharing)

	3
	40dBm
	43 dBm

(To be limited by max EIRP for each band)


Regarding the current state of Japanese regulatory requirements, until now there are no regulatory requirements for 40GHz in 5G mobile communications. Accordingly, it is the same situation for UL inter-band CA of 28GHz+40GHz. Therefore, at least at this moment, there are no specific constraints caused by the current regulatory requirements. We describe the detail about maximum output power requirements and MPE (Maximum Permissible Exposure) requirements in the following.

In the regulation [3], the maximum transmission power requirements has already been specified in 28GHz as follows: 

In the case of CA in the frequency range from 27GHz to 29.5GHz, the total transmitted power from all component carriers is 23dBm or less. In addition, the absolute gain of the transmit antenna is 20 dB or less. If the value adding the total transmitted power and the antenna gain is less than 43 dBm, the antenna gain is allowed to exceed 20 dB and cover the shortage.
Therefore, this regulation matches the max EIRP requirement in 28GHz specified in 3GPP. On the other hand, no regulation have been specified for max EIRP in 40GHz at this time in Japan. Accordingly, no regulation have also been specified for max EIRP of inter-band UL CA (28GHz + 40GHz).
Next, we need to take into account the MPE issue. In the regulation [3], PD (Power Density) requirements have already been specified for the 28 GHz as follows:
In the frequency range from 6GHz to 30GHz, the MPE is specified as 2mW or less per square centimetre for both human head and body.
On the other hand, no regulation have been specified for MPE in 40GHz for 5G mobile communications at this time in Japan. Therefore, no regulation have also been specified for MPE of inter-band UL CA (28GHz + 40GHz) . Furthermore, PD requirements request UE to meet allowable level of PD regardless of how much UE transmit its EIRP or TRP. In the future, if MPE requirements for inter-band UL CA for 28GHz+40GHz are specified, power relaxation will be necessary by P-MPR to meet PD requirements.
Observation 1: There are no Japanese regulation for max EIRP of inter-band UL CA for 28GHz+40GHz at this time.

Observation 2: There are no Japanese regulation for MPE of inter-band UL CA for 28GHz+40GHz at this time.
Observation 3: When the PD requirement for 40GHz is introduced in the future, if the PD requirement is specified as sum of 28GHz and 40 GHz, it is necessary to control the P-MPR value appropriately in consideration of each transmission power.
From the above observations, at least at this moment, there are no specific constraints caused by the current regulatory requirements to select either of options for max EIRP. Therefore, it is desirable to analyse the technical issues for each option and select a better one.
3 Conclusion
Here we summarize our contributions:
Observation 1: There are no Japanese regulation for max EIRP of inter-band UL CA for 28GHz+40GHz at this time.

Observation 2: There are no Japanese regulation for MPE of inter-band UL CA for 28GHz+40GHz at this time.
Observation 3: When the PD requirement for 40GHz is introduced in the future, if the PD requirement is specified as sum of 28GHz and 40 GHz , it is necessary to control the P-MPR value appropriately in consideration of each transmission power.
From the above observations, at least at this moment, there are no specific constraints caused by the current regulatory requirements to select either of options for max EIRP. Therefore, it is desirable to analyse the technical issues for each option and select a better one.
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