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1. Introduction

There are several IEs for DC coordination in the current inter-node RRC messages. In this contribution we check if there is any necessary enhancement on F1AP for the case of NG-RAN DC in which the MN is a CU/DU split gNB, in order for the MgNB-CU to generate the DC coordination IEs properly.
2. Discussion
There are several IEs for DC coordination in the current inter-node RRC messages, and three of them are related to the gNB-DU behaviour: DRX info, band combination info, and power coordination info. We will give their analysis respectively as following.
DRX
The DRX configuration of the MCG can be delivered toward the SN in the CG-ConfigInfo structure mainly for UE power saving. The MN should transfer not only the DRX cycle info but also the DRX offset info, or otherwise this feature cannot work as supposed. Ordinarily, the DRX cycle in the MCG side does not change when adding an SN.
On the other hand, RAN3 has agreed that the DRX cycle info is determined in the gNB-CU, while the DRX offset info is determined in the gNB-DU. Based on this agreement, RAN3 introduced a “DRX cycle” IE in the UE-associated message from the gNB-CU to the gNB-DU. However, the gNB-DU does not send any DRX offset information explicitly to the gNB-CU, which makes the gNB-CU unaware of any DRX offset information while serving the UE.
As a result, the gNB-CU is unable to fill the DRX (offset) info when it decides to add an SN.
A simple solution to this issue is to demands that any DU should always provide the DRX offset information toward the CU upon its setup or modification if the DU is capable to support NG-RAN DC.
Proposal 1: We propose to add an optional “DRX offset” IE in the F1AP DU-to-CU UE-associated messages.

Band Combination
The MN and the SN should negotiate the band combination of each cell group, or otherwise there will be severe radio interference. The negotiation mechanism on XnAP is:
Step 1. The MN provides the SN a list of candidate band combinations which can be used by the SN, and within each band combination, a list of candidate feature sets.

Step 2. The SN selects one band combination and one feature set from the candidate lists, and responds to the MN.

Although the band combination IEs are mainly used by the gNB-DU, they generally depend on the UE capability much more than the radio resources in the gNB-DU, and are not expected to change frequently. It will be fine if these IEs are determined by the gNB-CU as it knows the cell bandwidths in every gNB-DU (and their load status since Rel-16):
Step 1. The MN-CU generates the candidate band combinations and feature sets which can be used by the SN, and sends them to the SN by the CG-Configinfo inter-node RRC container.
Step 2. The SN-CU selects one band combination and one feature set from the candidate lists, and delivers them to the SN-DU.

Step 3. The SN-DU configures the SCG and responds to the SN-CU, including the CellGroupConfig IE.

Step 4. The SN-CU delivers to the selected band combination and feature set to the MN-CU by the CG-Config inter-node RRC container.
Step 5–6. The MN-CU configures the MN-DU accordingly with the band combination and feature set to be used in the MCG, if necessary.

NOTE: This mechanism should also be applied for EN-DC.

Step 2 and Step 5–6 is not supported in the current TS 38.473. Hence we have the following proposal:
Proposal 2: We propose that the gNB-CU should determine the band combination and transfer the selected band combination and feature set toward the gNB-DU in the CU-to-DU RRC information.

Power Coordination
Many UE has a limited maximum aggregated Tx power when working in DC mode. Ordinarily the MN and the SN should both configure a maximum UE Tx power (P-max) associated with their respective cell group, and the sum of the two P-max values should not exceed the maximum aggregated power.
When specifying the NR, RAN WG1 relaxed the restriction, specified that the sum of the Pmax values configured may exceed the aggregated power if the UL data are transferred to the two cell groups on different TTIs. However this is not always the case and a method is still necessary for the MN and the SN to negotiate the band combination of each cell group.
Ordinarily the P-max value in DC is determined with both the UE capability and the radio condition which may vary frequently. As the MN is typically unaware of the radio condition in the SN side, one mechanism is introduced so that the SN can request the MN for a greater P-max when necessary. In EN-DC scenario when the SN is a CU/DU split gNB, RAN3 agreed that such procedure should be triggered by the SgNB-DU and added a “Requested P-maxFR1” IE in the “DU to CU RRC Information” structure accordingly. Following the mechanism in EN-DC, NR-NR DC can be handled in a similar pattern:
Step 1. The MN-CU determines both the P-max to be used in the MCG and the P-max to be used in the SCG, includes them into the CG-ConfigInfo structure and sends it to the SN.
Step 2. The SN-CU forwards the CG-ConfigInfo structure toward the SN-DU.

Step 3. The SN-DU configures the SCG accordingly and responds to the SN-CU.

Step 4. The SN-CU responds to the MN.
Step 5. The MN-CU decides both the P-max to be used in the MCG and the P-max to be used in the SCG, includes them into the CG-ConfigInfo structure and sends it to the MN-DU.
NOTE: RAN2 has agreed that CG-ConfigInfo IE could also be used by the MN-CU to modify the MCG. MN-CU could just use this IE to tell the MN-DU configure or update the P-max value.
Step 6. The MN-DU configures the MCG accordingly and responds to the MN-CU.

Step 7. At some point of time, The SN-DU finds that the P-max is not large enough, and requires the SN-CU for a larger P-max.
Step 8. The SN-CU forwards this requirement to the MN in the CG-Config structure.
Step 9. The MN-CU decides a new P-max value to be used in the SN, includes it in the CG-ConfigInfo structure and sends it to the SN.
Step 10. The SN-CU forwards the CG-ConfigInfo structure toward the SN-DU.
Step 11. The SN-DU configures the SCG accordingly and responds to the SN-CU.

Step 12. The SN-CU responds to the MN.
Step 13. The MN-CU includes the newly updated P-max values into the CG-ConfigInfo structure and sends it to the MN-DU.

Step 14. The MN-DU configures the MCG accordingly and responds to the MN-CU.

As shown in the abovementioned analysis, power coordination on FR1 is already supported in the current spec thefor all MR-DC cases. In case of NR-NR DC, both the MN and the SN may work in FR2 and thus power coordination on FR2 is also needed. It is reasonable to introduce a similar mechanism on F1AP for power coordination on FR2.
Proposal 3: We propose RAN3 to confirm the power coordination mechanism for FR1 i.e.the MgNB-CU should provide the corresponding P-max value(s) to the MgNB-DU and SgNB, while the MgNB-DU/SgNB-DU can require a modification when necessary.
Proposal 4: We propose to introduce a new “Requested P-MaxFR2” IE in the “DU to CU RRC container” F1AP IE to support power coordination for FR2.
3. Conclusion

Proposal 1: We propose to add an optional “DRX offset” IE in the F1AP DU-to-CU UE-associated messages.

Proposal 2: We propose that the gNB-CU should determine the band combination and transfer the selected band combination and feature set toward the gNB-DU in the CU-to-DU RRC information.

Proposal 3: We propose RAN3 to confirm the power coordination mechanism for FR1 i.e.the MgNB-CU should provide the corresponding P-max value(s) to the MgNB-DU and SgNB, while the MgNB-DU and SgNB-DU can require a modification when necessary.

Proposal 4: We propose to introduce a new “Requested P-MaxFR2” IE in the “DU to CU RRC container” F1AP IE to support power coordination for FR2.
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