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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
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, WF was made for inter-band UL CA with IBM. 
Based on the WF, we would like to discuss the related RF requirements.
R4-2103113 [1]
	WF : FR2 UEs that support inter-band UL CA with IBM
· About “Feasibility stage UL CA work flow”
· 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
· 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




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, Rel-16 UE can support it with activating V-pole to n257A and H-pole to n259A or vice versa in CA mode. In single mode, the Rel-16 UE can activate both V-pole and H-pole. For both CA mode and single CC mode, same max EIRP can be defined per UE. 
On the other hand, one pair of {V-pole & H-pole} for n257A and the other pair of {V-pole & H-pole} can be thinkable in Rel-17 UE. In single mode, either one pair of them can be powered off. However, we think the implementation is somewhat complicated and not practical considering specifically power consumption and heating problem even though max EIRP can be defined per band 
As a result, max EIRP per UE seems to make sense.
Proposal 1: Specify max EIRP as per UE for inter-band CA based on IBM for n257A-n259A.

· Min Peak EIRP
[bookmark: _GoBack]In single CC, Min Peak EIRP of 22.4dBm and 18.7dBm were specified for n257 and for n259 respectively. The values were derived with assumption of diversity, i.e., V-pole and H-pole. However, we think the Min peak EIRP can be met with either pole.. Therefore, Min Peak EIRP can be defined per band. Regarding 2 bands to be supported, multiband relaxation needs to be considered for Min Peak EIRP in CA.
Proposal 2: Specify Min Peak EIRP as per band for inter-band CA based on IBM for n257A-n259A taking multiband relaxation (RMB) into account.

· Spherical Coverage
In case of Rel-16 Power Class 3, 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, 11.5dBm and 5.8dBm were specified respectively. The values were also derived with assumption of diversity(V-pole and H-pole) and 2 panels to cover full sphere. 
If it is possible to support the inter-band CA by activating V-pole to n257A and H-pole to n259A, there can be issue whether to meet the existing spherical coverage or not. For example, in case that V-pole can be activated for n257 and H-pole for n259 simultaneously, , the existing spherical coverage requirements can be met. However, these behaviour is not guaranteed. In other words, due to complexity of implementation, one panel is limited to support only one band. For example, panel#1 supports n257 with V-pole and H-pole and panel#2 supports n259 with V-pole and H-pole, however, panel#1 cannot support n257 with V-pole and n259 with H-pole simultaneously (panel#2 is same situation). In this case, spherical coverage is different from that of single CC. 
Proposal 3: Specify Spherical Coverage for inter-band CA based on IBM taking UE architecture into account.

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 for inter-band CA based on IBM for n257A-n259A taking multiband relaxation (RMB) into account.
Proposal 3: Specify Spherical Coverage for inter-band CA based on IBM taking UE architecture into account.
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