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1 Introduction
WF [1] was approved in RAN4#92bis meeting, agreements for inter-band CA 28GHz+39GHz are captured on RF testability, RF requirement and beam management. 
The deployment scenario, UE MRTD requirement and power/PSD between two bands are still open issues.

This paper provides analysis on the above open issues on FR2 inter-band CA. 
2 Discussion
2.1 28GHz+39GHz deployment scenario
In[2], operators show their requirement on NW deployment flexibility, it is coming from very practical consideration that the places for installing BS is limited and the coverage for different Band are not the same. From implementation perspective, even 28GHz and 39GHz BS are collocated deployed, 0.26us TAE is not feasible for inter-band combination with a big frequency gap between each other. Generally, the BS synchronization system are not shared between different Bands, if 28GHz and 39GHz RRUs do not share the same BBU, the TAE would be up to 3us. Many cases may cause different BBU case: 28GHz and 39GHz BS are provided by different vendors, integrated BBU/RRU and non-collocated scenario.
The other issue is that whether the same power or PSD can be ensured by the gNB side. In TS 38.104, different output power is specified for 28GHz and 39GHz respectively, gNB always transmit with the maximum power with no power control. Considering different path loss on 28GHz and 39GHz, different output power on BS side, the DL PSD/power received by UE cannot be ensured as the same. We do understand that different PSD will cause EVM problem on the lower PSD CC especially for UEs share the RF components, but it cannot be supported by BS side considering the current mechanism. 
Observation 1: the same DL PSD/power between 28GHz and 39GHz cannot be ensured for both collocated and non-collocated scenarios.
Observation2: for inter-band CA 28GHz+39GHz, the current BS TAE requirement 3us cannot be reduced considering the deployment requirement and synchronization difficulties.
Proposal 1: For FR2 inter-band CA, the current BS TAE shall be kept as 3us. UE MRTD requirement shall be kept as 8us.
Proposal 2: RAN4 defines no limitation on DL PSD/power balance requirement for FR2 inter-band CA.
2.2 RF requirement
In the WF[1], spherical coverage requirement have two options as below:

· Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28 GHz and 39 GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
· Alt. 2: The UE shall meet the inter-band CA spherical coverage requirement per band. 
These two alternatives don’t have much difference in principle, while alternative 1 highlights the importance that the RF requirement shall be satisfied in the common sphere range. It is worth noting that the per band spherical coverage RF requirement is also required by Alt.1. 
Proposal 3: For inter-band CA, the UE shall meet the spherical coverage requirement on 28 GHz and 39 GHz on each band simultaneously, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
Single AOA RF test was agreed as the first study step for FR2 inter-band CA(if TE can provide 28GHz+39GHz from one direction simultaneously), then the test procedure need to consider different UE RF architecture and RF modules placement. As shown in Fig1, for each test grid, the TE needs to capture the 28GHz and 39GHz result respectively, the CDF statistics shall also record the test grid number to see whether there are 50% common points larger than the threshold.
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Fig 1. Spherical coverage test need to be applicable for different UE RF architecture
Proposal 4: For spherical coverage RF requirement test, the TE shall capture 28GHz and 39GHz test results on each test grid and check whether there are 50% common test grids are larger than the spherical coverage requirement specified for each band when calculate the CDF statistics.
For the RF requirement on peak direction, it would be a little bit different from the spherical coverage requirement. We can imagine on 3 possibilities:

· Option1: both peak direction for 28GHz and 39GHz show in the common 50% spherical coverage range

· Option 2: Only one of 28GHz and 39GHz peak direction show in the common 50% spherical coverage range

· Option 3: none of the peak direction on 28GHz and 39GHz show in the common 50% spherical coverage range

For option2 and option 3, we can focus on one extreme case that 28GHz and 39GHz do have 50% common spherical coverage range but their peak direction are not in the common range either, it can be seen in Fig 2.
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Fig 2. UE meet common CDF requirement but peak direction are not within the common range

In fact, the UE shown in Fig 2 behaves better for non-collocated deployment, assume the gNBs send 28GHz and 39GHz signal on the UE’s peak direction, the UE will form two best beam to receive the signals transmitted from opposite directions. Besides the common 50% spherical coverage range, such UE can support additional DL beam directions. Therefore, we propose to accept both option 1, option 2 and option3. It means the UE shall meet the RF requirement on peak direction specified per band but it is not required to be shown in the common spherical coverage range.

Proposal 5: For inter-band CA, the UE shall meet the peak direction RF requirement on 28 GHz and 39 GHz per band, and it is not required that the peak direction be shown in the common spherical coverage range.
2.3 Refsens for 28GHz+39GHz CA

For inter band CA 28GHz+39GHz, under the condition that the UL-DC configuration is not the same between the two bands, we need to discuss on the simultaneously Tx/Rx case for this band combination. Assume 28GHz transmit and 39GHz receive simultaneously, and Tx noise floor is -20dBm/100MHz on 28GHz. Considering refsens on 39GHz is -83dBm/100MHz, 63dB attenuation would be needed.
If 28GHz and 39GHz are implemented with separate antenna, there would be 10-20dB isolation. Assume 15dB isolation between 28GHz and 39GHz antennas, 48dB attenuation is still needed. For the LTCC filter operating on 28GHz, the suppression on 39GHz is typically 30dB. We can see that the MSD can be larger than 10dB for FR2 inter band CA TRx simultaneous case.
Therefore, we propose to define the simultaneously TRx capability as optional for inter band CA 28GHz+39GHz, and define the MSD requirement accordingly.

Proposal 6: RAN4 agrees to define the simultaneously TRx capability as optional for inter band CA 28GHz+39GHz.

3 Conclusion

In this contribution we discussed on the open issues on FR2 inter-band CA, according to the analysis, we have the following proposals:
Observation 1: the same DL PSD/power between 28GHz and 39GHz cannot be ensured for both collocated and non-collocated scenarios.
Observation2: for inter-band CA 28GHz+39GHz, the current BS TAE requirement 3us cannot be reduced considering the deployment requirement and synchronization difficulties.

Proposal 1: For FR2 inter-band CA, the current BS TAE shall be kept as 3us. UE MRTD requirement shall be kept as 8us.

Proposal 2: RAN4 defines no limitation on DL PSD/power balance requirement for FR2 inter-band CA.
Proposal 3: For inter-band CA, the UE shall meet the spherical coverage requirement on 28 GHz and 39 GHz on each band simultaneously, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
Proposal 4: For spherical coverage RF requirement test, the TE shall capture 28GHz and 39GHz test results on each test grid and check whether there are 50% common test grids are larger than the spherical coverage requirement specified for each band when calculate the CDF statistics.
Proposal 5: For inter-band CA, the UE shall meet the peak direction RF requirement on 28 GHz and 39 GHz per band, and it is not required that the peak direction be shown in the common spherical coverage range.
Proposal 6: RAN4 agrees to define the simultaneously TRx capability as optional for inter band CA 28GHz+39GHz.
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