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1 Introduction
The issue on confirmation from gNB-CU to gNB-DU about completion of RRC messages was discussed in last meeting in [1][2][3], this paper tried to have further discussions with more observations, text proposals were also attached.
2 Discussion

2.1 Scenarios
In last meeting, the Introduction of UE Reconfiguration Complete procedure over F1 was discussed without conclusion, we think this issue deserves some further discussion, the rest of this paper tried to have further analysis from different scenario.
Scenario 1: EN-DC operation and NR-NR DC operation
Based on current agreements, during dual connection procedure, there will be a reconfiguration complete message (SgNB Reconfiguration complete) from master node to secondary node indicating the successful operation in its side. For the gNB-CU and gNB-DU split case, the gNB-CU will receive this message.
Scenario 2: RRC reconfiguration procedure

Here at least there are several use cases in which RRC reconfiguration procedure is involved, including UE initial access procedure, Intra-gNB-DU inter-cell mobility [1] and normal RRC reconfiguration operation towards the connected UE, for all the scenarios mentioned here, there will be a RRC Reconfiguration Complete message sent from UE to RAN node. Similar as above, for the gNB-CU and gNB-DU split case, the gNB-CU will receive this message.
However, we also see the fact that, there are no standard means for the gNB-DU to be aware of the successful operation over the radio interface, yet all the reconfigured L1/L2 parameters are from gNB-DU.

Observation 1: For all the scenarios of EN-DC operation and NR-NR DC operation, UE initial access procedure, Intra-gNB-DU inter-cell mobility and normal RRC reconfiguration operation, there are no standard means for the gNB-DU to be aware of successful reconfiguration operation over the radio interface, only gNB-CU is aware the situation.
Scenario 3: RRC connection establishment procedure (pending on RAN2)
Based on legacy mechanism in 3G and 4G, for normal RRC connection establishment case, there could be the case that RAN node is able to reject the RRC connection request, i.e. a RRC connection reject message could be sent to UE due to lack of resource in RAN side, and this reject message is sent from gNB-CU for the gNB-CU and gNB-DU split case, but gNB-DU doesn’t know if the RRC connection request is rejected or not.
Observation 2: For RRC connection establishment procedure, gNB-DU doesn’t know if the RRC connection request is rejected or not.
Scenario 4: gNB-DU initiated UE CONTEXT MODIFICATION REQUIRED procedure
In this scenario, gNB-DU initiated UE CONTEXT MODIFICATION REQUIRED procedure, e.g. gNB-DU wants to change some L1/L2 configurations, upon reception of this request, if gNB-CU decides to accept, gNB-CU should firstly reconfigure the UE with new configurations and a RRC reconfiguration complete message should be received from UE, then gNB-CU should reply to gNB-DU with “UE CONTEXT MODIFICATION CONFIRM” message, it seems that during this reconfiguration process, there is no need for the gNB-CU to confirm the completion of radio interface towards gNB-DU.

Observation 3: For gNB-DU initiated UE CONTEXT MODIFICATION REQUIRED procedure, there is no need for the gNB-CU to give additional indication to gNB-DU.

2.2 Discussions

Based on the observations above, the issue comes down to whether there is a need to introduce standard mechanism so that gNB-DU could be aware of the successful reconfiguration, and be aware of the connection being rejected.
For the reconfiguration case, we could use a timer inside gNB-DU based mechanism by implementation, once the timer expires and there is no further signalling or data received at gNB-DU for the concerned UE, gNB-DU could consider that the previous reconfiguration operation fails. On the other hand, it could be argued that it is difficult to set a reasonable value for that timer; needless to say, after gNB-DU provided the L1/L2 parameters for reconfiguration, gNB-DU may have stored data to send, or some further L1/L2 operation to be done, but gNB-DU doesn’t know if new configuration could be used or not before the timer expires, this introduces some inefficiencies. Especially, we already agreed to introduce SgNB Reconfiguration complete message from MeNB to SgNB, whose purpose is to let SgNB know the successful operation in MeNB side, since gNB-DU is the unit controlling the L1/L2 part, it is better for gNB-DU to know such information as well.
On the other hand, someone may argue that gNB-DU behavior is restricted, since the introduction of this indication seems to implicitly require the gNB-DU to wait for this indication before taking further actions, e.g. to release UE context, to act upon the configurations, etc. Here we think such limitations should also be avoided, e.g., implementation should allow gNB-DU to take actions before the indication is received.

Observation 4: Some inefficiencies could be foreseen if successful reconfiguration operation is not known to gNB-DU. 
Observation 5: Some limitations are also introduced if gNB-DU has to wait for the indication before taking any actions.
While for RRC connection reject case, the situation is similar, since gNB-DU already provided SRB1 configuration, but there is slight difference here is, there will be no further actions in gNB-DU side except for waiting for further incoming message. If the previous RRC connection request is rejected by gNB-CU, gNB-DU could just wait for a while, with an internal timer by implementation, then release SRB1 configuration, this timer setting might not be difficult, yet we still see some inefficiency here.  
Based on the observations above, we would like RAN3 to re-consider if there is a need to introduce a mechanism to let the gNB-DU know a successful reconfiguration operation, in our understanding, it is useful to let gNB-DU know it.
Proposal 1: It is proposed RAN3 agree to introduce a mechanism of letting gNB-DU know a successful reconfiguration operation. 
Proposal 2: It is proposed RAN3 discuss whether the rejection of RRC connection request by gNB-CU should be indicated to gNB-DU.

Attached please find the text proposals to 38.473, here for stage 3 details, we have the following as examples:

· To introduce indications for RRC connection reject in DL RRC transfer message;

· To introduce a standalone class 2 F1AP message, Reconfiguration complete notification
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1: For all the scenarios of EN-DC operation and NR-NR DC operation, UE initial access procedure, Intra-gNB-DU inter-cell mobility and normal RRC reconfiguration operation, there are no standard means for the gNB-DU to be aware of successful reconfiguration operation over the radio interface, only gNB-CU is aware the situation.

Observation 2: For RRC connection establishment procedure, gNB-DU doesn’t know if the RRC connection request is rejected or not.
Observation 3: For gNB-DU initiated UE CONTEXT MODIFICATION REQUIRED procedure, there is no need for the gNB-CU to give additional indication to gNB-DU.

Observation 4: Some inefficiencies could be foreseen if successful reconfiguration operation is not known to gNB-DU.
Observation 5: Some limitations are also introduced if gNB-DU has to wait for the indication before taking any actions.
Proposal 1: It is proposed RAN3 agree to introduce a mechanism of letting gNB-DU know a successful reconfiguration operation. 
Proposal 2: It is proposed RAN3 discuss whether the rejection of RRC connection request by gNB-CU should be indicated to gNB-DU.
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5 Text Proposal for TS 38.473 v15.0.0

8.3.x
Reconfiguration complete notification (gNB-CU initiated)
8.3.x.1 
General

The purpose of the Reconfiguration complete notification procedure is to notify gNB-DU that MN has successfully finished the operation of SN reconfiguration, or a RRC reconfiguration has been successfully finished at UE side.

8.3.x.2
Successful Operation
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Figure 8.3.x.2-1: Reconfiguration complete notification. Successful operation.

The gNB-CU initiates the procedure by sending the Reconfiguration complete notification message to the gNB-DU. 

Upon reception of the Reconfiguration complete notification message, if the Inter-Node-Container IE is included, the gNB-DU shall consider that the MN has successfully finished the operation of SN reconfiguration and take actions accordingly. Otherwise, the gNB-DU shall consider that the ongoing RRC reconfiguration procedure has been successfully finished over radio interface.
NOTE:
The gNB-DU doesn’t have to wait for this notification before taking any actions if it considers to be proper.

Interactions with Reconfiguration complete notification:
The Reconfiguration complete notification procedure shall be initiated by gNB-CU upon reception of a SN Reconfiguration complete message from MN, or a RRC reconfiguration complete message from UE
8.3.2.3
Abnormal Conditions

Not applicable.
<<<<<<<<<<<<<<<<<Unchanged texts omitted>>>>>>>>>>>>>>>
8.4.2 
DL RRC Message Transfer

8.4.2.1
General

The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message as a DL PDCP-PDU to the gNB-DU.

8.4.2.2
Successful operation
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Figure 8.4.2.2-1: DL RRC Message Transfer procedure.

If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. 
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure.
If the RRC Reconfiguration Complete Indication IE is received, the gNB-DU shall consider that the ongoing RRC reconfiguration procedure has been successfully completed via radio interface.
If the RRC Connection Rejection Indication IE is received, the Gnb-DU shall consider that the RRC connection request from UE has been rejected by the gNB-CU.
<<<<<<<<<<<<<<<<<unchanged texts omitted>>>>>>>>>>>>>>>
9.2.3.2
DL RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.

Direction: gNB-CU (gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCConnectionReestablishment is included in RRC-Container
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	
	YES
	reject

	RRC Connection Rejection Indication
	O
	
	ENUMERATED
(true, …)
	
	YES
	ignore


<<<<<<<<<<<<<<<<<unchanged texts omitted>>>>>>>>>>>>>>>
9.2.3.x
RECONFIGURATION COMPLETE NOTIFICATION
This message is sent by the gNB-CU to transfer the received SN REGONFIGURATION COMPLETE message from MN.
Direction: gNB-CU (gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Inter-Node-Container
	O
	
	OCTET STRING
	Includes the SGNB RECONFIGURATION COMPLETE message as defined in subclause 9.1.4.4 of TS 36.423 [x] for EN-DC operation, or S-NODE RECONFIGURATION COMPLETE in subclause 9.1.2.4 of TS 38.423 [9] for NG-RAN operation.
	YES
	reject


<<<<<<<<<<<<<<<<<End of changes>>>>>>>>>>>>>>>
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