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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our view on RF requirements for inter-band UL CA_n257A_n259A based on IBM. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In the last RAN4 meeting, one WF[1] was made for inter-band UL CA with IBM. 
Based on the WF, we would like to discuss PA-PA interaction, minimum peak EIRP, and spherical coverage for CA_n257A_n259A.
R4-2114961 [1]
	Way forward on FR2 Inter-band UL CA
· PA-PA interaction
· how to incorporate PA-PA interaction
· Down-select to Option 1 and Option 2.
· Option 1: Included in CA MPR
· Option 2: Included in relaxations X and Y
· further check if FR1 approach can apply to FR2, i.e. Option 1 (or why FR2 approach can not apply to FR2, i.e. Option 2)
· FFS PA-PA interaction aspect
· Option 1: Only inter panel interaction is considered
· Option 2: Depends on activation status
· Option 3: Others (both or none, etc)
· if MPRPA-PA is defined, FFS how to modify MPR equation and how to apply MPRPA-PA (per band or per band combination)
· Relaxation, X & Y for CA_n257A_n259A
· X and Y for min peak EIRP & Sphericaql coverage.
· Options 
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: 1UL ΔTIB,P,n = MBP,n  and 2UL ΔTIB,P,n = X2/Y2+MBP,n
· Option 4: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 5: X=Y=9 dB
· Option 6: X and Y is not needed but UL CA relaxation included in CA MPR 
· Agreement
· Before deciding X and Y values, agreement on how to incorporate PA-PA interaction is needed. And further study on relaxation framework is encouraged.
· Note: X is the relaxation value for n257 compared with its single cc requirement; Y is the relaxation value of n259 compared with its single cc requirement
· Total power concept
· Applicability of total power concept
· Options
· Option 1: Yes it is and is defined as the sum of EIRP in peak direction of two band shall not exceed the 43 dBm
· Option 2: Applied to TRP
· Option 3: Applied to minimum peak EIRP
· Option 4: Applied to EIRP spherical coverage
· Option 5: Not needed, cannot be used for MPE and power consumption and thermal issues; can be handled with P-MPR
· Agreement
· No new requirements than the per-band based requirement package of max EIRP, max TRP, min peak EIRP, EIRP spherical coverage.
· Further study the impact of total power concept to max EIRP, max TRP, min peak EIRP, EIRP spherical coverage, and how to address it.
· Power configuration
· Further discuss the power configuration side condition for FR2 inter-band UL CA MOP. UE power consumption under MOP status should be addressed and further study how to address it.
· [bookmark: OLE_LINK48][bookmark: OLE_LINK49]Option 1: maximum output power transmission is only required for tested band and a relative low output power can be configured for non-tested band
· other options are not precluded




For PA-PA interaction
At first, we do not understand why PA-PA interaction needs to be considered for FR2 inter-band UL CA. Because it was not considered for FR1 inter-band UL CA. We think that the PA-PA interaction can be modeled into IMD3, such as IM3L=2fL-fH and IM3H=2fH-fL, And the impact was considered for MPR of FR1 intra-band NC CA. 
Therefore, if there is no difference between FR1 and FR2 with PA-PA interaction, it is not necessary to consider the PA-PA interaction.
Proposal 1: Clarify what is the difference in PA-PA interaction between FR1 and FR2.

Relaxation, X & Y for CA_n257A_n259A
According to the agreement [1], agreement on how to incorporate PA-PA interaction is needed before deciding X and Y values.
In case of FR1 inter-band UL CA, the PA-PA interaction was not considered for relaxation of min peak EIRP & Sphericaql coverage.  The same principle can apply to it. 

In Rel-16, Rx requirements of inter-band DL CA_n260A_n261A were specified with an assumption of IBM. Comparing to single CC, the relaxation for EIS and EIS spherical coverage for power class 3 was specified, i.e, RIB,P = 3.5dB, RIB.S=3.5dB.  And, the requirements of EIS and EIS spherical coverage for single CC were specified including multi-band relaxation (MBR) for UE with each RF chain supporting multiple FR2 bands, i.e, n260 and n261.
On the other hand, for Tx requirements, MBR was defined in single CC for UE supporting multiple FR2 bands with a single RF chain. For UE not supporting multiple FR2 bands with a single RF chain, the MBR was not applied.
In Rel-17, for inter-band UL CA n257A_n259A, if each RF chain of IBM supports multiple bands, i.e, n257 and n259, MBR(0.7 dB for n257, 0.5dB for n259) needs to be applied additionally. However if not supporting multiple bands, MBR needs not to be applied. 
In aspect of implementation, it is possible to activate one pole between V and H for n257 and/or for n259. That is, minimum peak EIRP can be reduced up to a diversity gain of 3dB. The relaxation value of 3dB needs to be considered.

Proposal 2: Specify Min Peak EIRP as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=22.4-X dBm , X = 3.7 ( 3+0.7)
· n259=18.7-Y dBm,  Y = 3.5 ( 3+0.5)

· Spherical Coverage
Compared to single CC, the same relaxation as minimum peak EIRP needs to be considered. 
Proposal 3: Specify Spherical coverage requirement as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=11.5-X dBm , X = 3.7 (3+0.7)
· n259=5.8-Y dBm,    Y = 3.5 (3+0.5)
Conclusion
In this contribution, we provided our views on the RF requirement for inter-band UL CA_n257A_n259A based on IBM. Proposals are as follows.

For PA-PA interaction
Proposal 1: Clarify what is the difference of PA-PA interaction between FR1 and FR2.

Relaxation, X & Y for CA_n257A_n259A
Proposal 2: Specify Min Peak EIRP as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=22.4-X dBm , X = 3.7 ( 3+0.7)
· [bookmark: _GoBack]n259=18.7-Y dBm,  Y = 3.5 ( 3+0.5)

Proposal 3: Specify Spherical coverage requirement as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=11.5-X dBm , X = 3.7 (3+0.7)
· n259=5.8-Y dBm,    Y = 3.5 (3+0.5)
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