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Introduction
In the previous meeting a proposal to add clarification regarding the description of the RRC Reconfiguration Complete Indicator IE and the conditions to send it to the gNB-DU after a gNB-DU initiated UE Context Modification procedure was discussed. In this contribution we will further elaborate on this proposal and provide our arguments on its necessity.
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The summary of offline discussions on the issue is shown below:



Proposal 2: It is proposed to acknowledge the following Problem Statement on the basis of the technical inputs received:
Problem statement: The standard needs to be enhanced to describe how successful/unsuccessful completion of an RRC Reconfiguration triggered by the gNB-DU via signalling of a UE CONTEXT MODIFICATION REQUIRED can be signalled to the gNB-DU.

Proposal 3: It is proposed to base the discussion on Solution 1 and Solution 2 and taking the inputs from the offline discussion into account. 
The two referred solutions are the following:
	Solution 1
	Described in R3-202031 and in R3-202115. Add the following text, already present in the UE Context Modification (gNB-CU Initiated) procedure, to the description of the UE Context Modification (gNB-DU Initiated) procedure:

Interaction with other procedures:
If the ongoing reconfiguration procedure involves changes of the L1/L2 configuration at the gNB-DU signalled to the gNB-CU via the CellGroupConfig IE included in the UE CONTEXT MODIFICATION REQUIRED message and if the reconfigurations is completed, the gNB-CU shall trigger a UE CONTEXT MODIFICATION REQUEST including the RRC Reconfiguration Complete Indicator IE to inform the gNB-DU that the ongoing reconfiguration procedure, including CellGroupConfig IE, has been successfully or unsuccesfully performed. In the case that the ongoing reconfiguration procedure has failed, the gNB-DU shall continue to use the old UE configuration.



This implies that, in order to confirm the successful/unsuccessful outcome of the RRC reconfiguration to the gNB-DU, a new gNB-CU initiated UE context Modification Procedure needs to be triggered.  


	Solution 2
	Take the assumption that the UE Context Modification Confirm message also confirms successful completion of the RRC Reconfiguration.

This implies that UE Context Modification Confirm cannot be signaled until the RRC Reconfiguration is terminated (nested procedures). 
It also implies a change in the UE Context Modification (gNB-DU initiated) procedure. Currently a failure in this procedure can be signalled only as quoted from TS38.473: 
“In case none of the requested modifications of the UE context can be successfully performed, the gNB-CU shall respond with the UE CONTEXT MODIFICATION REFUSE message with an appropriate cause value.”

Hence, the sole failure of the RRC Reconfiguration would not trigger a UE CONTEXT MODIFICATION REFUSE. It is therefore not possible to signal to the gNB-DU that the RRC Reconfiguration failed, while other changes in the UE context succeeded.



	


Regarding solution 2 we see some disadvantages with the suggestion to utilize the UE Context Modification Confirm message to confirm completion of the RRC reconfiguration.
1) The UE Context Modification procedure would be nested outside the RRC Reconfiguration procedure. “Nesting” of procedures has been a discouraged practice in RAN3 for a long time as it may trigger race conditions and dependencies between procedures
2) A failure in the RRC reconfiguration would imply a failure in the whole UE context Modification procedure, which means that any other context modification would be denied (e.g. signalling of Resource Coordination Transfer would fail). 


We would like to clarify at this point that the UE context is obviously related to the F1AP protocol and comprises various functionalities as is most easily evident in the tabular representation of the UE Context Modification Confirm message. Namely, the gNB-DU initiated UE Context Modification procedure could be used to change various aspects of a UE context and also to trigger an RRC reconfiguration. 
It would constitute a breach of protocol layers to assume that the UE CONTEXT MODIFICATION CONFIRM constitutes a confirmation of changes at RRC layer, unless this is explicitly flagged. 
The UE Context Modification Confirm message confirms that the updates to the UE context requested by the UE Context Modification Required have been successfully applied. But the UE Context Modification Confirm message has never been described as a completion of a procedure at RRC level, hence implying that the gNB-DU will not know if the reconfiguration is completed or not. 
Observation 1: the UE context Modification Confirm message has never been described as a completion of a procedure at RRC level

Another point that requires our attention has to do with the following restriction in section 5 of TS 38.473:
Unless explicitly indicated in the procedure specification, at any instance in time one protocol endpoint shall have a maximum of one ongoing F1AP procedure related to a certain UE.

Let’s see what that implies in our case, if we follow the suggestion of solution 2.
Solution 2 is based on the following sequence:
· gNB-DU generates UE CONTEXT MODIFICATION REQUIRED with a new CellGroupConfig.
· gNB-CU triggers an RRC reconfiguration towards the UE, which will have to be signalled to the gNB-DU via DL RRC MESSAGE TRANSFER. 
· That is followed by an UL RRC MESSAGE TRANSFER to transfer the reply from the UE to the gNB-CU.
· After reception of the UL RRC MESSAGE TRANSFER, the gNB-CU signals to the gNB-DU a UE CONTEXT MODIFICATION COMPLETE message. 
But according to the above restriction from Section 5 of TS 38.473, neither DL RRC MESSAGE TRANSFER nor UL RRC MESSAGE TRANSFER (which are UE associated) cannot be signaled as the UE CONTEXT MODIFICATION REQUEST is still waiting for a UE CONTEXT MODIFICATION CONFIRM.
Finally, the following requires caution. Our understanding is that the UE Context Modification Confirm message is used to confirm that the requested update is accepted by gNB-CU.
In TS 38.473 the UE CONTEXT MODIFICATION CONFIRM contains the RRC-Container IE that as it is explained in the semantics description includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331, encapsulated in a PDCP PDU. Looking in TS 38.331 we see the following:
DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.
-- ASN1START
-- TAG-DL-DCCH-MESSAGE-START

DL-DCCH-Message ::=              SEQUENCE {
    message                         DL-DCCH-MessageType
}

DL-DCCH-MessageType ::=         CHOICE {
    c1                              CHOICE {
        rrcReconfiguration              RRCReconfiguration,
        rrcResume                       RRCResume,
        rrcRelease                      RRCRelease,
        rrcReestablishment              RRCReestablishment,
        securityModeCommand             SecurityModeCommand,
        dlInformationTransfer           DLInformationTransfer,
        ueCapabilityEnquiry             UECapabilityEnquiry,
        counterCheck                    CounterCheck,
        mobilityFromNRCommand           MobilityFromNRCommand,
        dlDedicatedMessageSegment-r16   DLDedicatedMessageSegment-r16,
        ueInformationRequest-r16        UEInformationRequest-r16,
        dlInformationTransferMRDC-r16   DLInformationTransferMRDC-r16,
        loggedMeasurementConfiguration-r16 LoggedMeasurementConfiguration-r16,
                spare3 NULL, spare2 NULL, spare1 NULL
    },
    messageClassExtension   SEQUENCE {}
}

-- TAG-DL-DCCH-MESSAGE-STOP
-- ASN1STOP

What we see is that the RRCReconfiguration is included in the DL-DCCH-Message. This means that when gNB-CU sends the UE CONTEXT MODIFICAITON CONFIRM message to gNB-DU, the RRCReconfiguration message is still not delivered to the UE.  By that it becomes evident that the gNB-CU cannot inform the gNB-DU of whether an RRC re-configuration is completed at the time of sending the UE Context Modification Confirm.

In light of the above the following is proposed:
Proposal 1: the RRC Connection Reconfiguration Complete Indicator IE should be used also to indicate the result of RRC Reconfigurations triggered by a gNB-DU initiated UE Context Modification procedure.

Conclusion
In this contribution the issue of RRC Reconfiguration in DU initiated UE Context Modification Required has been discussed and the following proposal was made:
Proposal 1: the RRC Connection Reconfiguration Complete Indicator IE should be used also to indicate the result of RRC Reconfigurations triggered by a gNB-DU initiated UE Context Modification procedure.

CRs reflecting the proposal above are available in R3-203292 and in R3-203304.
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