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In this paper, we provide our view on RF requirements for inter-band UL CA based on IBM for CA n257A-n259A. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In last RAN4 meeting, one WF was made for inter-band UL CA with IBM. 
Based on the WF, we would like to discuss the related RF requirements.
R4-2105393 [1]
	WF : Way forward on Inter-band UL CA
· Applicability
· According to latest WID RP-210914, in Rel-17 FR2 RF enhancement, specify requirements for inter-band UL CA for two bands between different frequency groups based on IBM
· Max EIRP
· Options
· 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). 
· Option 3: per band but the max EIRP limit for overlapping bands where the UL of both bands are in the over lapping region needs to be discussed further. 
· Issues
· Regulation requirements dependent
· Whether an aligned approach applies for L+H, L+L, H+H band combinations
· Whether an aligned approach applies for max EIRP and min peak EIRP
· Agreement:
· 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
· Options
· Option 1: per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm. The value of relaxation (e.g., X, Y) can equal the MBR.
· Option 2: per band with 3dB relaxed requirement compared to single-CC
· Option 3 (revision of option 1): 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)
· Option 3-1: X and Y is 2.5dB 
· Option 3-2: X and Y is 3dB + MBR 
· Option 3-3: X and Y FFS
· Issues
· How to define the relaxation value X and Y, especially how to handle MBR
· Whether min peak EIRP for two bands achieved simultaneously at the same direction
· Agreement:
· 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
· Options
· Option 1: EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.
· Option 2: EIRP spherical coverage requirement is specified per band, while allowing 3 dB relaxation per band.
· Option 3: Other 
· Option 3-1: relaxation as 2.5dB
· Option 3-2: relaxation as 3dB + MBR
· Issues
· Whether common spherical coverage shall be the baseline as downlink CA
· Dependent on the agreement for min peak EIRP
· Agreement:
· 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




For inter-band UL CA with IBM for n257A-n259A
· Max EIRP
For inter-band UL CA with IBM, it can be supported with different UE implementations. 
For example, UE which has both V-pole and H-pole can support it by activating V-pole for n257A and H-pole for n259A or vice versa in CA mode. When fall back to single mode, the UE can activate both V-pole and H-pole. In this case, same max EIRP can be defined per UE for both CA mode and single mode. 
On the other hand, UE which has multiple pairs of {V-pole & H-pole}. One pair of {V-pole & H-pole} is activated for n257A and the other pair of {V-pole & H-pole} is activated for n259. When fall back to single mode, either one pair of them can be powered off. In this case, same max EIRP can be defined per band. However, the implementation is somewhat complicated and seems not be practically implemented because high power consumption and heating problem. 
Our preference is max EIRP per UE.
Proposal 1: Specify max EIRP as per UE for inter-band CA based on IBM for n257A-n259A.

· Min Peak EIRP
Up to Rel-16, Min Peak EIRP of 22.4dBm and 18.7dBm were specified for n257 and for n259 respectively for Power Class 3. The values were derived with assumption of diversity, i.e., activating both V-pole and H-pole. 
For inter-band UL CA, as mentioned above, it is possible to support the inter-band UL CA by activating V-pole for n257A and H-pole for n259A or vice versa. In this case, Min peak EIRP needs to be relaxed with diversity gain of 3dB. In addition, MBR(multi-band relaxation) needs also to be considered because both V-pole and H-pole can be assumed to support both bands.
Proposal 2: Specify Min Peak EIRP as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=22.4-X dBm , X = 3+0.7(MBR)
· n259=18.7-Y dBm,  Y = 3+0.5(MBR)

· Spherical Coverage
Up to Rel-16, UE spherical coverage (minimum EIRP at the 50th percentile of the distribution of radiated power measured over full sphere) was specified for only single CC. For n257 and n259, the requirement of 11.5dBm for n257 and 5.8dBm for n259 were specified respectively for Power Class 3. The values were also derived with assumption of diversity(V-pole and H-pole) with full sphere. 
As mentioned in Min Peak EIRP,  it is possible to support the inter-band UL CA by activating V-pole for n257A and H-pole for n259A or vice versa. Therefore, spherical coverage requirement needs to be relaxed with sum of diversity gain of 3dB and MBR(multi-band relaxation).
[bookmark: _GoBack]Proposal 3: Specify Spherical coverage requirement as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=11.5-X dBm , X = 3+0.7(MBR)
· n259=5.8-Y dBm,  Y = 3+0.5(MBR)
Conclusion
In this contribution, we provided our views on RF requirements for inter-band UL CA based on IBM for n257A-n259A based on the agreed WFs in last meeting. Proposals are as follows.

For inter-band DL CA with CBM
Proposal 1: Specify max EIRP as per UE for inter-band CA based on IBM for n257A-n259A.
Proposal 2: Specify Min Peak EIRP as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=22.4-X dBm , X = 3+0.7(MBR)
· n259=18.7-Y dBm,  Y = 3+0.5(MBR)
Proposal 3: Specify Spherical coverage requirement as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=11.5-X dBm , X = 3+0.7(MBR)
· n259=5.8-Y dBm,  Y = 3+0.5(MBR)
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