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1. Introduction
In the last meeting, the WF [1] have approve that:

max EIRP:
· Option 1: per UE 
· Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
· For current scope, i.e., IBM between different frequency group, down-select from option 1 and option 2 in RAN4#99 meeting
min peak EIRP:
· per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS
spherical coverage: 
· Common spherical coverage requirement shall be defined for inter-band UL CA as that in downlink CA
· EIRP spherical coverage requirement is specified per band rather than per UE, while the relaxation value per CA band combination is FFS.

This paper provides our views about “per UE” concept of EIRP and the requirements of min peak EIRP and spherical coverage based on IBM.
2. Discussion
2.1 max EIRP
The max EIRP is mainly derived from regulatory requirements which generally take RF exposure into consideration, and the exposure issue is related to overall power density rather than specific frequency. So “per UE” is more in line with the intention of max EIRP. We have also noticed that in the current FR2 spec, it seems that the scenarios like multi- CCs/beams transmit simultaneously are absent, and how to handle the power requirement in these scenarios is not clear. if we apply the “per band” concept to max EIRP, it will be risky when some scenarios require multi-beam simultaneous transmission, for example, multi-TRP.

Observation 1: The multi-beam simultaneous transmission will increase the risk if the “per band” applies to max EIRP.

A simple way to describe the “per UE” EIRP is to sum the peak EIRP of different CCs/beams, but it’s not reasonable because the EIRP characterizes the radiated power in a specific direction. In [2], we proposed a possible definition of the “per UE” concept of EIRP, which can be described as Figure 1:
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Figure1 “Per UE” concept of EIRP


The starting point is to be as consistent as possible with the definition of EIRP itself, that is, the product of power supplies to the antenna and the antenna gain in a given direction. Some companies concern the “per UE” concept will constrain the UE capability and may increase the complexity of the test. In our understanding, this concept is only applied to max EIRP to ensure that the power of UE is within a safe range, and the maximum power limitation is normally much larger than the actual power of UE in actual work. So the impact on UE capability should be small; As for the test procedure, anyway we need to test the EIRP of different bands, and this concept only needs to sum the test results in the same direction, which would bring more work but the procedure itself is still not clear.  

Proposal 1: The “per UE” EIRP in multi-CC/Beam scenario can be clarified as the sum of the EIRP of all respective CCs/Beams in a certain direction, which can be express as:


2.2 min peak EIRP
For min peak EIRP, the issue that we should clarify is whether two bands need to meet the requirement in the same direction simultaneously. Considering the IBM should support both non-co-located and co-located deployment, it seems unreasonable to impose such restrictions on the UE. In our understanding, the UE only needs to achieve the requirement of different bands separately, and the common spherical coverage can ensure the basic performance of inter-band CA.

Proposal 2: The UE does not need to meet the min peak EIRP simultaneously in the same direction.

If we take the misalignment of peak direction into account, the relaxation only includes the multi-band relaxation is obviously not enough. Furthermore, the insertion loss also increases due to the more complex front-end. According to the discussion based on IBM's DL CA in the last meeting, the relaxation for peak EIS of band combination n257-n259 is [4] dB, and we prefer to reuse this value for UL CA.  

Proposal 3: The relaxation for min peak EIRP of n257-n259 can be [4] dB each band. 
2.3 spherical coverage
We agreed that common spherical coverage also need to be defined for inter-band Uplink CA in the last meeting. Some 3D EM simulations to find the reasonable relaxation value was also performed. The model and simulation result as shown in Figure 2. The antenna is a 1*4 patch array that support both n257 and n259, and the location is top of the phone. The frequency point of simulation is 28GHz and 41 GHz, which is the center of each band, and the performance of each band just meets the 50% spherical coverage requirement when there is no relaxation.


[image: ]
Figure 2 simulation model 
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Figure 3 spherical coverage simulation result

When the relaxation is zero, the common spherical coverage is only 34%, and 2dB relaxation of each band is needed to ensure the intersect spatial area meets the 50% spherical coverage requirement. The relaxation value is similar to the simulation result of n260-n261 DL CA in the discussion of R16[3]. 

Observation 2: To ensure the common spherical coverage meets the 50% requirement, 2dB relaxation of each band is needed. 

In our understanding, the relaxation for ensuring the intersect spatial area meet the requirement should be close between UL and DL, and the spherical coverage relaxation of n260-n261 DL CA is 3.5 dB which includes 0.7 dB multi-band relaxation. As for n257-n259, the multi-band relaxation is much larger. Considering the relaxation should capture the multi-band relaxation and margin of implementation, we prefer the relaxation value for PC3 with band combination n257-n259 is 4dB.

Proposal 4: The spherical coverage relaxation value for n257-n259 UL CA is 4 dB of each band (PC3). 
3. Conclusion
In this contribution, we provide our views on inter-band UL CA requirements, and the proposal as follows:
Observation 1: The multi-beam simultaneous transmission will increase the risk if the “per band” apply to max EIRP.

Observation 2: To ensure the common spherical coverage meets the 50% requirement, 2dB relaxation of each band is needed. 

Proposal 1: The “per UE” EIRP in multi-CC/Beam scenario can be clarified as the sum of the EIRP of all respective CCs/Beams in a certain direction, which can be express as:



Proposal 2: The UE does not need to meet the min peak EIRP simultaneously in the same direction.

Proposal 3: The relaxation for min peak EIRP of n257-n259 can be [4] dB each band. 

Proposal 4: The spherical coverage relaxation value for n257-n259 UL CA should be 4 dB of each band (PC3). 
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