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1.	Introduction
In RAN4#93 a WF [6] was agreed. Discussion continued in RAN4#94-e but without agreements. With the latest agreed WF, principles for requirements for inter-band CA on FR2 are almost completed. This paper discusses remaining details for this objective in WI [1]. 
2. 	Discussion
2.1	Spherical coverage
The WF agreements were in addition to testability aspects: 
The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.
Rel-15 EIS spherical coverage requirement will be taken as baseline assuming that the relaxation for 50%-tile point for power class 3 UE is introduced. The relaxation framework and value are FFS. Relaxation value cannot be 0.
The common spherical coverage range is 50 %-tile and RAN4 agrees to discuss the non-zero relaxation value. We provided in our paper in Reno meeting [7] and example how the dBm value could be derived. In the paper, we took two a dual band design that meets spherical coverage requirement with zero margin on both bands. It should be noted that this design was artificially made to have zero margin to specification. Then we looked at the intersection of the areas where both bands meet spherical coverage requirement with a specific relaxation and found out that with 1.5 dB relaxation to spherical coverage requirement for each band, the design meets and even exceeds 50 %-tile of common area.
Proposal 1: Relaxation for spherical coverage for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB
2.2	Peak EIS
WF [6] also agrees about Peak EIS that 
The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS
Which is a bit confusing since it says UE will meet peak EIS requirement per band but also talks about relaxations. One possible interpretation is that UE shall meet Peak EIS requirement set for each band when configured for inter-band CA but the value is relaxed by certain amount. Relaxation can be introduced with a similar parameter than ΔRIB in sub-section 7.3A.2.1 in TS 38.101-2. In [8] we present exact language how this parameter can be introduced. 
Testing for peak EIS can be done by establishing and maintaining link connection on a band while performing RF testing on a different band.  Care should be takes while setting the level of the other band not to allow the PSD difference of the arrived signal interfere the test result. One possible way is to adjust the link band power level such that the throughput is equal on both bands for the same RMC.
On the value of relaxation, since the peak search will be made independently for each band, beam misalignment it is not a reason for relaxation. The presence of another band may cause desentization but the test condition should be set such that the power level of the other band, the band not being tested, does not interfere the performance in the band under test. This maybe difficult and to accommodate a certain desentization due to other band, we propose the same relaxation as for spherical coverage is applied to peak EIS value. 
Proposal 2: Relaxation to peak EIS for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB     
2.3	Multiband framework (MBR)
If proposals 1 and 2 are agreeable, what would be left for relaxation because of multiband framework are the relaxations because of UE supports other bands than what is included in the CA configuration. However, it is not justifiable why there should be additional multiband relaxation in addition to the one applied to single carrier cases. It is meaningful to apply the inter-band CA relaxations on top of the single band requirements which would be based on applicable multiband relaxations.   
Proposal 3: No additional multiband relaxations are defined because of inter-band CA 
This would mean that whenever single carrier requirement is referred in inter-band CA context, it would include any applicable MBR. We have provided further discussion and proposals in [9] regarding enhancements to multi-band relaxation framework in Rel-16.  
2.4	PSD difference
The WF [6] also mentions PSD difference. The value is TBD for inter-band CA between 28 and 39 GHz band groups and “[Equal]” between the same band groups. RAN4 has prior agreement that the PSD difference is moderate [3]. The reason for restricted PSD difference is UE’s limited ability to supress aggressors since the absence of feasible filter technology. On the otherhand, network deployments maybe non-co-located thus PSD difference may not be well controlled between the arrived signals. 
2.4.1	UE design consideration
We can assume that the UE can meet in-band blocking for which UE can tolerate 21.5 dB higher blocker when own signal is at REFSENS+14 dB level. SNR needed is 0 dB for this test. The test for REFSENS assumes also 0 dB SNR but if own signal level is lowered from REFSENS+14 dB to REFSENS level, the LNA gain must increase by 14 dB to keep the BB signal level the same. Increasing the gain reduces the linearity of the receiver chain. Here it he PSD imbalance is between own signal and aggressor. UE capability also maybe different when two wanted signals are in question. 
For higher SNR cases the power imbalance is a slightly more complicated to analyse since there are no receiver RF requirements for higher order modulations. The exact value therefore maybe better to leave to demodulation part of the WI. 
2.4.2	Network deployment expectations
Real estate for network component is hard to find since they need permanent electricity connections. FR2 cell size is relatively small. It is hard to imagine non-co-located deployments are very common since there would need to be proper installation facility for two base stations serving same are very close to each other within same network operator. 
Observation: Most probable network deployment is co-located for FR2
It is unlikely that received signals have large PSD imbalance at the UE and if network knows that UE may have a limitation in receiving with very different PSD difference, network can coordinate the scheduling of MCS’s and when CA is configured.  
2.4.3	UE requirements for PSD imbalance
RAN4 has been discussing PSD imbalance and the proposals in [11] which were not agreed were to agree a blanket number for PSD imbalance. There was no discussion on how this would be tested or in which test cases PSD difference would be become limiting issue. In [8] we presented a full feature change to 38.101-2 enabling inter-band CA. For possible agreement to make sense and morph in to a testable requirement, we should first agree in which conditions proposed PSD difference capability of the UE is relevant. 
Not to increase the testing burden, we propose that sufficient test for testing PSD difference capability of the UE is ACS test when own signals are at the level specified for ACS test. This would imply that the PSD difference at the UE is 23.5 dB. 
Proposal 4: PSD difference of the UE is tested through ACS test where both wanted signals are at the specified level for that ACS test case and one aggressor is presented at a time. 
Since there are two test cases for ACS, same test case on both bands shall be used. 

2.5	Blocking requirements 
For inter-band CA in LTE and NR FR1, the blocking requirements are defined in similar manner: the uplink is active on the other band whose downlink is being tested and same general requirements as single carrier apply. This means requirements apply to each but only one band at the time. Similar approach can be taken in FR2. 
Proposal 5: In band blocking and adjacent channel selectivity requirements will be specified in same manner as for LTE and NR FR1 inter-band CA.  
Our proposal for text is included in the draft CR we have provided for this feature [8].  
2.6	Band configurations
Basket WI [10] for inter-band CA contains agreed configurations from interested carriers for FR2 inter-band CA. 

Conclusion
We discussed remaining open items for inter-band CA and made one observation
Observation: Most probable network deployment is co-located for FR2
And made the following proposals:
Proposal 1: Relaxation for spherical coverage for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB
Proposal 2: Relaxation to peak EIS for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB     
Proposal 3: No additional multiband relaxations are defined because of inter-band CA 
Proposal 4: PSD difference of the UE is tested through ACS test where both wanted signals are at the specified level for that ACS test case and one aggressor is presented at a time. 
Proposal 5: In band blocking and adjacent channel selectivity requirements will be specified in same manner as for LTE and NR FR1 inter-band CA.  
With the proposals above, LB+HB inter-band CA can be concluded, and we have provided a draft CR to show what would be applicable changes to TS 38.101-2 [8].
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