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1 Introduction
Revised Rel-17 WI for UE RF enhancement was approved in RAN#90[1]. UL inter-band CA of n257-n259 is a one of the objectives of the WI. This paper shows our views on maximum output power requirements.
2 Discussion
2.1 Background

Rel-17 revised WID for UE RF FR2 enhancement was approved in RAN#90 [1]. This paper discusses maximum output power requirement for FR2 inter-band UL CA with different band group with IBE. 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.

· 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).

· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).

· Study and if feasible define UE requirements for CBM and/or IBM CA within the same freq. group (e.g. 28GHz + 28GHz), on hold until there is operator request.

· Both RF and RRM requirement aspects are in scope for UL interband CA.


 In RAN4#97-e, following agreements were captured in WF [2]:



Agreement from WF [2]

· For the case of simultaneous uplink in multiple bands, companies are encouraged to study

· whether per band or per UE :

· max TRP and max EIRP limit requirements

· Emissions requirements

· P-MPR and PHR

· whether EIRP or TRP :

· Power sharing between bands if applicable (configured power)


  This paper provides our view on UE Tx requirements for FR2 UL inter-band CA. 

2.2 Maximum output power for FR2 UL inter-band CA
Before discussing band combination specific requirements, we need to discuss general Tx requirements for UL inter-band CA with LB+HB based on IBM, i.e., band combination agnostic requirements. This paper focus on discussion about max TRP and EIRP since this is a fundamental Tx requirement.
In last meeting, we proposed that max TRP and max EIRP should be specified by per UE. However, based on feedbacks from companies, now we would like to also discuss the feasibility of per band requirements.
We think there are following three options assuming PC3:
· Option 1(Per band): Max TRP and max EIRP is 20dBm and 40dBm for each band, respectively
· Option 2(Per UE): Max TRP and max EIRP is 23dBm and 43dBm in total
· Option 3(Per band): Max TRP and max EIRP is 23dBm and 43dBm for each band, respectively
Table 2.2-1: Options for max TRP and max EIRP
	Option
	Max TRP
for each band

(dBm)
	Max TRP

in total
(dBm)
	Max EIRP
for each band
(dBm)
	Max EIRP
in total
(dBm)

	1
	20
	23

(To be limited by max TRP for each band)
	40
	43
(To be limited by max EIRP for each band)

	2
	23
	23
(Dynamic power sharing)
	43
	43
(Dynamic power sharing)

	3
	23
	26
(To be limited by max TRP for each band)
	43
	46
(To be limited by max EIRP for each band)


The difference between Options 1 and 2 is whether to allow dynamic power sharing while the aggregated power from TRP of both bands is limited by 23dBm. Regarding option 1, it would be easier for UE to control its power, but UL performance might decrease. From this perspective, option 2 would be more preferable. In particular, if base stations for 28GHz and 40GHz are non-located, given that one is close to UE and the other is far away, there is a possibility that UE transmits almost 23dBm on one band.
Option 3 is preferable from both perspectives of easier power control and UL performance. In addition, the test method would be easier accordingly. We would like to know how much benefits it has, especially the benefit from the viewpoint of UE implementation, testing effort, and the benefit of NW performance. In FR2, only upper limit of TRP is specified, and thus it depends on UE implementation until how much it uses TRP to achieve its EIRP. There may be UE that uses TRP less than 20dBm.  In addition, we would like to also consider whether dual UL has an effect on increasing the amount of interference, and any concern caused by 26dBm of TRP and 46dBm of EIRP in total. We guess if FR2 bands is synchronous (non-simultaneous Rx/Tx), there is no MSD issues.
 When discussing the feasibility and performance of these options, we also take into account the effect of MPE issue. As far as we understand, PD (Power density) requirements request UE to meet allowable level of PD regardless of how much UE transmit its TRP. The higher TRP UE use, the more difficult it is for the UE to meet MPE compliance. But we understand that during the period when the effects on the human body are not a problem, it may be possibility to use higher TRP to enhance UL performance.
Finally. we would like to note that this discussion on maximum output power should be treated separately divided into CA with same band group and different band group. This is because, given that, in the case of Intra-band CA, the total TRP of 23 dBm has already been specified, CA with bands which frequencies is close to or overlapping with each other may need to follow intra-band CA requirement. We can also consider the rules that whether maximum output power is based on per UE or per bands is determined according to the frequency distance between the bands.
In summary, we would like to consider advantage and feasibility of per bands-based maximum output power requirements. 
Proposal: RAN4 should study advantage and feasibility of per bands-based maximum output power requirements for FR2 UL inter-band CA with different band group with IBE, at least from the following perspective:
· Compare with advantages of following options:
· Option 1(Per band): Max TRP and max EIRP is 20dBm and 40dBm for each band, respectively

· Option 2(Per UE): Max TRP and max EIRP is 23dBm and 43dBm in total

· Option 3(Per band): Max TRP and max EIRP is 23dBm and 43dBm for each band, respectively

· Evaluate following perspectives:
· UL performance gain of option 3(23d+23dBm transmission).

· How much it has performance gain while there would be MPE issues 

· Effect on increasing the amount of interference caused by simultaneous 23 +23dBm transmission. 

· Confirm no MSD issues under assumption FR2 bands are synchronous and non-simultaneous Rx/Tx
3 Conclusion
Here we summarize our contributions:
Proposal: RAN4 should study advantage and feasibility of per bands-based maximum output power requirements for FR2 UL inter-band CA with different band group with IBE, at least from the following perspective:

· Compare with advantages of following options:

· Option 1(Per band): Max TRP and max EIRP is 20dBm and 40dBm for each band, respectively

· Option 2(Per UE): Max TRP and max EIRP is 23dBm and 43dBm in total

· Option 3(Per band): Max TRP and max EIRP is 23dBm and 43dBm for each band, respectively

· Evaluate following perspectives:

· UL performance gain of option 3(23d+23dBm transmission).

· How much it has performance gain while there would be MPE issues 

· Effect on increasing the amount of interference caused by simultaneous 23 +23dBm transmission. 

· Confirm no MSD issues under assumption FR2 bands are synchronous and non-simultaneous Rx/Tx
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