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1. Introduction

In RAN4#97e, the problem on how to describe the requirements of UL CA was proposed as shown [1], in this contribution, we share some points of view about this issue. 

· 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) 


2. Discussion
2.1 max EIRP and MPE issue
For mmWave band above 24GHz, the max EIRP is proposed to meet regulatory requirements, which is related to the allowed field strength and (radiation) power density. In [2], the related content is described as follows 
(b) …. the average power of the sum of all antenna elements is limited to a maximum EIRP of +43 dBm.
For inter-band UL CA, it can be seen as a scenario where multiple beams exist on different bands. From the requirements of CA itself, the pointing ability of multiple CCs (in other words, the peak direction) is roughly the same to ensure minimum spherical coverage, otherwise the CA will fail in a large area. From this perspective, most beams of UL CA should overlap, so it may be reasonable to apply max EIRP per UE.
Observation 1: From the need of UL CA to ensure similar coverage, it may be reasonable to apply max EIRP per UE.
In [4], we provide our simulation for inter-band DL CA, the result shows that under co-located deployment, no matter PCC or SCC, UE will choose the same Rx beam. So for the uplink, it is likely to be a similar situation, that is to say, the uplink will radiate energy in the same direction. In this case, the max EIRP should be applied per UE. However, for the non-co-located deployment, the performance of CBM deteriorates seriously. Even though we can try to use wider beam to mitigate the degradation in downlink, but for uplink, it also means sacrificing the coverage and throughput, contrary to the original intention of CA. In our understanding, IBM is a better way to achieve higher system performance, which also means the beam direction in this case is different of CCs. So for the non-co-located deployment, the max EIRP should be applied per band.
However, even if it is defined as above, there still would be a problem, that is, the requirement is related to the specific deployment scenario, which is somewhat contradictory to the standardization itself.
Observation 2: Co-located and non-collocated deployment may be used for different rules (per-UE/per-band), but still there are some problems.
Proposal 1: The max EIRP and P-MPR may be applied per UE under co-located deployment, and be applied per band under non-co-located deployment, however, some problems still remain.

 Another closely related issue is MPE, In [3], the FCC limits on MPE are summarized as follows
(d)…. Measurements and calculations to demonstrate compliance with MPE field strength or power density limits for devices operating above 6 GHz should be made at a minimum distance of 5 cm from the radiating source
MPE measurement is quite closely depend on actual implementation of panel, e.g. whether transmission is done in one panel or across different panes. Problems with different directions for beams will have problems under MPE. If we assume that all CCs are radiated from the same panel, the EIRP should be shared between bands to meet regulatory, since the measurement methodology would almost ensure all the beams be covered in the same panel. This is also the more likely working mode of the current millimeter wave antenna module, that is, only one panel is activated at the same time. From the perspective of future development, we may prefer that multiple panels can work at the same time to have higher flexibility. In this case, if CC is launched from different panels, MPE obviously does not need to be accumulated between CCs.
Observation 3: MPE measurement is quite depend on actual implementation of panels.

Since there is so much difficulty in per-UE/per-band definition for EIRP/P-MPR, we are also trying to dive a bit deeper. Maybe the most basic concept/metric of EIRP cannot fully adapt to the current scenarios:
The definition of EIRP (Effective isotropic radiated power) is the hypothetical power that would have to be radiated by an isotropic antenna to give the same ("equivalent") signal strength as the actual source antenna in a certain direction. Obviously, the concept of EIRP is more suitable for single beam, and there will be ambiguities in a multi-beam scenario like inter-band CA. this is also the fundamental reason why it is difficult to be adaptive to either per band or per UE.
Observation 4: The concept of EIRP is based on one direction and more suitable for single beam scenario, and its application is ambiguous for simultaneous multi-beam transmission. This could be one of the underlying reasons for previous standardization difficulties.
So if we want to solve this problem fundamentally, one possible method is to introduce a new metric in FR2 to evaluate the power in a multi-beam scenario. Considering that in the future in FR2, multi-beam scenarios may become more and more common, so it is valuable to try to discuss related issues in inter-band CA first, to prevent possible conflicts in the future. 
Proposal 2：It is encouraged to discuss if a new power metric for multi-beam scenario, e.g., “mEIRP”, could be helpful to counter EIRP's shortcomings.  
2.2 max TRP and min peak EIRP
The TRP describes the total power that radiated by UE, and also reflects the level of co-channel interference in the network caused by the UE. The max TRP is to ensure that co-channel interference does not exceed the limit. For inter-band CA, two CCs is from the different bands, so it is more reasonable to apply max TRP to limit the interference of each band. In addition, considering the relation between TRP and EIRP,

If the max TRP is sharing between the bands, it will narrow down the dynamic range of TRP of each band which will influence the EIRP. The min peak EIRP, which is derived from ensuring the UL spherical coverage, may decrease in this situation if the UE beamforming capability is consistent. However, the spherical coverage is a parameter that is related to the frequency tightly, so the min peak EIRP be applied per band is more reasonable.  
Proposal 3: The max TRP and min peak EIRP can be applied per band to maintain the respective system performance.
3. Conclusion
In this contribution, we share some views of the requirements definition in FR2 UL CA as follows
Observation 1: From the need of UL CA to ensure similar coverage, it may be reasonable to apply max EIRP per UE.
Observation 2: Co-located and non-collocated deployment may be used for different rules (per-UE/per-band), but still there are some problems.
Proposal 1: The max EIRP and P-MPR may be applied per UE under co-located deployment, and be applied per band under non-co-located deployment, however, some problems still remain.
Observation 3: MPE measurement is quite depend on actual implementation of panels.

Observation 4: The concept of EIRP is based on one direction and more suitable for single beam scenario, and its application is ambiguous for simultaneous multi-beam transmission. This could be one of the underlying reasons for previous standardization difficulties.
Proposal 2：It is encouraged to discuss if a new power metric for multi-beam scenario, e.g., “mEIRP”, could be helpful to counter EIRP's shortcomings.  
Proposal 3: The max TRP and min peak EIRP can be applied per band to maintain the respective system performance.
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