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1. Introduction

In RAN3#102 meeting, we achieve some agreements on what information should be delivered in F1AP for the purpose of MR-DC. In this contribution, we further request RAN3 to confirm the usage of inter-node messages and also propose a few mirror corrections according to the newly concluded RAN2 e-mail discussion [1].
2. Discussion
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 includes 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 1: We propose RAN3 to confirm the power coordination mechanism shown above, i.e. the MgNB-CU should provide the P-max value(s) to the MgNB-DU by including it in the RRC container (CG-ConfigInfo), while the MgNB-DU can require a modification when necessary.
In addition, RAN2 has already introduced the P-max coordination mechanism for FR2 in the newly concluded RAN2 e-mail discussion. We should also add this IE into TS 38.473 accordingly.

Proposal 2: 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.
Band Combination and Feature Set
In RAN3#102 meeting, we agreed that the coordination of band coordination and feature set should follow a similar mechanism as P-max coordination: The SgNB-DU determines the band combination and feature set to be used, whereas the SgNB-CU needs only to deliver the candidates toward the SgNB-DU, and deliver the decision back to the MN.
After checking with TS 38.331, we believe that the SgNB-DU may also request a new band combination and feature set if needed. The relevant ASN.1 code is:

ConfigRestrictModReqSCG ::=         SEQUENCE {

    requestedBC-MRDC                BandCombinationInfoSN        OPTIONAL,
    requestedP-MaxFR1               P-Max                        OPTIONAL,

    ...,
    [[requestedP-MaxFR2             P-Max                        OPTIONAL
    ]]
}

The simplest method to support this feature on F1AP is to reuse the two IEs we introduced into the structure “DU to CU RRC Information” in last meeting:
	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 

For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination.
	YES
	ignore

	Selected FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 

For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	YES
	ignore


However their IE name and semantic descriptions do not cover this use case. We propose RAN3 to adjust them.
Proposal 3: We propose RAN3 to revise the name and the semantic description of “Selected BandCombinationIndex” and “Selected FeatureSetEntryIndex” to cover the use case of gNB-DU-initiated modification.
In addition, the aforementioned discussions (and even current version of TS 38.331) only cover the SgNB split scenario. What mechanism should be used between the MgNB-CU and MgNB-DU is yet not discussed.

As an initial thought, the method for P-max coordination seems also applicable to be followed here: the MgNB-CU provides the “candidate” (normally only one candidate as already selected by the SN) in the request message, and then the MgNB-DU “selects” one and indicates it in the response message. If the MgNB-DU feels that the band combination or feature set currently used is not adequate, it may initiate another procedure suggesting a modification.
Proposal 4: We propose RAN3 to confirm that the method used between the SgNB-CU and the SgNB-DU to coordinate band combination and feature set can be used between the MgNB-CU and the MgNB-DU.
DRX
In the relevant RAN2 e-mail discussion [1], it was ever proposed that the value of the “drx-SlotOffset” IE should also be subject of coordination in NR-NR DC. After some further discussion, the common understanding in RAN2 seemed to be adding the entire “DRX-Config” structure of the SCG into the inter-node RRC message “CG-Config”.
The entire “DRX-Config” structure composes many DRX-related timers which RAN3 has agreed to be determined by the gNB-DU, i.e. the gNB-CU is unaware of them without decoding the CellGroupConfig RRC container. Therefore the most suitable mirror change on F1AP is to copy this entire structure into the “DU to CU RRC Information”, which allows the SgNB-CU to do nothing but to deliver it transparently.
Proposal 5: We propose to introduce a new “DRX-Config” IE in the “DU to CU RRC container” F1AP IE to support DRX coordination for NR DC.
3. Conclusion

Proposal 1: We propose RAN3 to confirm the power coordination mechanism shown above, i.e. the MgNB-CU should provide the P-max value(s) to the MgNB-DU by including it in the RRC container (CG-ConfigInfo), while the MgNB-DU can require a modification when necessary.
Proposal 2: 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.
Proposal 3: We propose RAN3 to revise the name and the semantic description of “Selected BandCombinationIndex” and “Selected FeatureSetEntryIndex” to cover the use case of gNB-DU-initiated modification.
Proposal 4: We propose RAN3 to confirm that the method used between the SgNB-CU and the SgNB-DU to coordinate band combination and feature set can be used between the MgNB-CU and the MgNB-DU.
Proposal 5: We propose to introduce a new “DRX-Config” IE in the “DU to CU RRC container” F1AP IE to support DRX coordination for NR DC.
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