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Introduction
In RAN4#98e meeting a WF [1] on FR2 inter-band UL CA was agreed in the following. In this contribution, views on UL CA is provided.
Work flow and WID objective
· About “Feasibility stage UL CA work flow”
· Agreement: FR2 inter-band UL CA feasibility studies are put on hold until FR2 inter-band DL CA feasibility studies have progressed. 
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
· Min Peak EIRP of CA_n257A-n259A based on IBM
· Min Peak EIRP
· Option 1: Specify min peak EIRP as per band
· Option 1a: Same requirement as single-CC
· i.e. n257=22.4 dBm, n259=18.7 dBm
· Option 1b: FFS relaxed requirement compared to single-CC
· i.e. n257=22.4-FFS dBm, n259=18.7-FFS dBm
· Option 1c: 3dB relaxed requirement compared to single-CC
· i.e. n257=19.4 dBm, n259=15.7 dBm
· Option 2: Specify min peak EIRP as per UE
· FFS on how “per UE” concept work, and the exact corresponding requirements
· Option 3: Others
· Others are not precluded
Discussion
We have agreed to study the FR2 inter-band UL CA, for the cases inter-band DL CA has been progressed. In this contribution, we focus on the inter-band UL CA for the different frequency group (without overlapping) based on IBM, such as CA_n257-n259 and CA_n260-n261. DL CA_n260-n261 is already completed in Rel-16. DL CA_n257-n259 has been progressed well for Rel-17 and is expected soon ready to be specified.
One of the open issues regarding UL CA requirement is whether the maximum EIRP and maximum TRP are applied per UE or per band, as well, as whether the minimum peak EIRP requirement is applied per UE or per band.
Maximum EIRP requirement, 43 dBm, for FR2 UE comes from FCC rules, which is primarily intended as the sharing requirement with other incumbent systems. There is no regulatory upper limit in TRP in FCC, however, RAN4 has assumed 23 dBm as maximum TRP, as it is considered sufficient to reach 43 dBm due to high antenna directivity in FR2. For those administrations who have used 3GPP specifications as guidelines for their regulations, where both maximum EIRP and TRP may have been introduced. Those requirements are typically specified per band; the coexistence requirement is specified band by band. No consideration of power limit sharing among bands (especially for bands different frequency group) are needed.
Observation 1: The regulatory coexistence requirement is specified per band in general.
The primary reason that per UE based power class is used in FR1 is due to SAR requirement. In FR1 case, the power sharing among bands can satisfy the same body absorption rate as the single band uplink case. 
For FR2, MPE requirement cannot be guaranteed by the power limitation per UE, which only reduces EIRP by 3 dB. Because of the high directivity nature of FR2 beams and sensitiveness to the proximity of human body to the antenna panels, much higher power reduction is generally needed for fulfilling MPE requirement. Furthermore, there are various implementation aspects in antenna panels. It is possible in CA scenarios that each band transmit towards a different direction in case of non-collocated network deployment based on IBM (independent beam management). In such case, MPE condition can only be applied to one band but another band can enjoy maximum transmit power. Therefore, the power sharing to meet MPE requirement would need more sophisticated solution and cannot be simplified by limiting the maximum EIRP per UE.
Observation 2: Per UE power limitation of maximum EIRP does not help MPE requirement in FR2 unlike FR1 SAR requirement.
As MPE needs to be mitigated in different ways, there is no need from regulatory perspective to limit the maximum EIRP and TRP per UE.
Proposal 1 Maximum EIRP and maximum TRP requirement are applied per band for inter-band UL CA for the different frequency group based on IBM

The minimum peak EIRP requirement for exiting FR2 bands are much lower than the maximum EIRP limit, 43 dBm. The highest minimum peak EIRP is 22.4 dBm for bands n257/n258/n261 such that more than 20 dB margin exists. There is no impact or constraint to the minimum peak EIRP even if the maximum EIRP limit were changed from per band to per UE. 
A motivation to lower the minimum peak EIRP requirement per UE is due to some implementation aspects such as power consumption of UE. If PA for each band at maximum transmit power, the power consumption of PA may be doubled compared from the single band uplink. However, it is not fair to mandate the power reduction, even if it is not required in regulations. It is our view that the minimum peak EIRP requirement and spherical coverage requirement can be specified per and while allowing some relaxations for CA per CA band combination. 
Proposal 2 Minimum peak EIRP and EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.

Conclusion
In this contribution, the FR2 inter-band UL CA among different frequency group with IBM has been discussed.
Observation 1: The regulatory coexistence requirement is specified per band in general.
Observation 2: Per UE power limitation of maximum EIRP does not help MPE requirement in FR2 unlike FR1 SAR requirement.
Proposal 1 Maximum EIRP and maximum TRP requirement are applied per band.
Proposal 2 Minimum peak EIRP and EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.

Reference
[1] R4-2103113 WF on FR2 UEs that support inter-band UL CA

