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1. Introduction

In last RAN3 meeting, there are some discussions on whether a new procedure i.e. UE reconfiguration complete should be introduced to enable CU to inform DU of the successful reconfiguration at UE side. There is no conclusion. In this contribution, we make some analysis and give our proposals accordingly.

2. Discussion
No generic solution is yet pointed out on when the DU shall begin to send the DL user data to the UE. Therefore we suggest that an extra F1-AP class-2 message, namely “UE Reconfiguration Complete”, shall be added to inform the gNB-DU that the UE has completed the RRC Connection Reconfiguration procedure and is ready to receive DL user data, and then the DU shall begin to send DL user data.
In order to determine the necessity of this message, 4 cases are analysed below: whether the RRC Connection Reconfiguration Complete message is transferred via the considered DU or via another RAN node (i.e. the MeNB), and whether there is an (random) access procedure or not between the UE and the considered DU. For convenience, we call them “RRC via DU”, “RRC via MN”, and “RACH involved”, “no RACH” for short respectively.
Case 1: RRC via MN, no RACH
An example is SgNB modification procedure with no bearer-type change or mobility change, in which PDCP instances are unchanged and keep sending DL user data to RLC instances:
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In this scenario, NR RRC Connection Reconfiguration Complete message is transferred from the UE to the MN, and then the CU can get aware of it by step 7. However, for the DU, if step 8 is not introduced, the DU may be unaware of when to perform PHY/MAC reconfiguration and send DL user data, especially for the user data on MN-terminated SCG/split bearers which are sent directly from the MN to the DU and therefore is impossible to be halted by the CU during reconfiguration procedure.
Proposal 1: F1-AP UE Reconfiguration Complete message, which aims to inform the DU about the completion of UE RRC connection reconfiguration, shall be introduced at least when NR RRC reconfiguration procedure is performed via another RAN node and there is no random access procedure towards the considered DU.
Case 2: RRC via DU, no RACH

In this case, the DU may perceive the completion when it receives an UL RRC message over DCCH, i.e. the CU shall treat any UL RRC message which the DU received over DCCH right after sending the RRC Connection Reconfiguration message as an RRC Connection Reconfiguration Complete message. However, it is possible that the UE has just initiated another independent procedure before decoding the RRC Connection Reconfiguration and therefore send another RRC message over DCCH, which may mislead the DU. Although the two messages may be distinguishable by different “time delay”, it is more appropriate to rely on an explicit indication from the CU.
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Case 3: RRC via MN, RACH involved

Take SgNB addition procedure as an example. If no SN-terminated bearer is used, and the DL ending point of X2 UP tunnel (i.e. for the SCG leg of MN-terminated bearers) is on the SgNB-DU, the procedure will be currently depicted as below (see also Figure 8.4.1.1-1 in TS 38.401):

[image: image3.emf]SgNB

UE DU CU MeNB

3. RRC Connection Reconfiguration

6. Random Access

4. RRC Connection Reconfiguration Complete

5. SgNB Reconfiguration Complete

DL MN-terminated SCG bearer user data

SgNB Addition Request / Response

DL MN-terminated SCG bearer user data

apply 

reconfiguration

no user data to be 

transferred to DU


In LTE DC, the SeNB shall apply PHY/MAC configuration and begin to send DL user data when both criteria are met: (1) random access procedure is completed (step 6), and (2) SeNB Reconfiguration Complete message is successfully received (step 5). However, here in EN DC, the DU has to apply reconfiguration and begin to send DL user data when only criterion (1) is met (because it is unaware of whether criterion (2) is met in the CU), while the CU will hardly perform any reaction when the SgNB Reconfiguration Complete is received. This is obviously at odd with the introduction of SgNB Reconfiguration Complete message. Therefore, it is a better solution to include the UE Reconfiguration Complete message after step 5 (in order to inform the DU that criterion (2) is met).
Case 4: RRC via DU, RACH involved

In other cases e.g. inter-DU mobility using SRB3, it may be feasible that the considered DU performs the reconfiguration and begins sending UP data to the UE when it confirms the completion of a random access. However we still prefer to add this UE Reconfiguration Complete message in all cases for consistence.
Proposal 2: For case 2‒4, it is optimal to reuse F1-AP UE Reconfiguration Complete message to inform the DU about the successful completion of the RRC Connection Reconfiguration.
The TP for Stage 2 can be found in [1], and for Stage3 can be found in [2].

3. Conclusion

Proposal 1: F1-AP UE Reconfiguration Complete message, which aims to inform the DU about the completion of UE RRC connection reconfiguration, shall be introduced at least when NR RRC reconfiguration procedure is performed via another RAN node and there is no random access procedure towards the considered DU.
Proposal 2: For case 2‒4, it is optimal to reuse F1-AP UE Reconfiguration Complete message to inform the DU about the successful completion of the RRC Connection Reconfiguration.
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