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1. Introduction
In CU-DU split, for UE Initial Access procedure, the RRC connection establishment and resumes cases were discussed. However, the RRC connection reestablishment case has not been discussed. In this contribution, we focus on procedure for RRC connection reestablishment in CU-DU split and provide our view on it.

2. Discussion
The RRC connection reestablishment case is different from the RRC connection establishment and resume cases. First, when the UE detects the RLF, it tries to re-establish the RRC connection. At this time, if it selects the cell which the RLF happened as suitable cell, the gNB-DU controlling this selected cell has the UE context. On the other hand, when the UE attempts to establish or resume the RRC connection, the gNB-DU controlling the cell which it selects has not the UE context.
Second, for RRC connection reestablishment case, RRC state of the UE is not changed as the RRC_CONNECTED unless the reestablishment failure occurs. Meanwhile, in case of RRC connection establishment and resume cases, RRC state of the UE is transited from the RRC_IDLE to the RRC_CONNECTED or from the RRC_INACTIVE to the RRC_CONNECTED. Therefore, it is difficult to apply the RRC connection reestablishment case in UE Initial Access procedure.
Proposal 1: New procedure for RRC connection reestablishment should be considered.

For the UE, the case that RRC connection reestablishment is triggered in CU-DU split is one of the followings:
· Intra-gNB-DU RRC connection reestablishment: the UE attempts to re-establish at the same gNB-DU

· Inter-gNB-DU RRC connection reestablishment: the UE attempts to re-establish at another gNB-DU within the same gNB-CU

· Inter-gNB-CU RRC connection reestablishment: the UE attempts to re-establish at the gNB-DU within different gNB-CU

In case of inter-gNB-CU, the signaling between the gNB-CUs will be added. However, the signaling exchange between the gNB-CU and the gNB-DU is the same as inter-gNB-DU case. Intra-gNB-DU and inter-gNB-DU cases has different signaling between the gNB-CU and the gNB-DU. In intra-gNB-DU case, because the gNB-DU has the context of UE which tries to re-establish the RRC connection, when the gNB-CU receives the RRCConnectionReestablishmentRequest message, it can trigger the UE Context Modification procedure to modify the radio resource allocated for SRB2 and/or DRBs. On the other hand, in inter-gNB-DU case, since the gNB-DU which the UE attempts to re-establish has not the UE context, when the gNB-CU receives the RRCConnectionReestablishmentRequest message, it can trigger the UE Context Setup procedure to establish overall UE context in the gNB-DU and SRB2 and DRBs based on the UE context stored in the gNB-CU. Also, when the UE context is established through re-establishment in another gNB-DU, two gNB-DUs own temporarily the UE context for the same UE. So, it is necessary to release the UE context in old gNB-DU.
Proposal 2: Different procedures for intra-gNB-DU and inter-gNB-DU RRC connection reestablishment cases should be considered.

The following signaling flow for intra-gNB-DU RRC connection reestablishment case is shown in Figure 1.

[image: image1.emf]gNB

gNB-DU gNB-CU UE

11. RRCConnectionReconfigurationComplete

10. RRCConnectionReconfiguration

12. UL RRC Message Transfer

9. DL RRC Message Transfer

8. UL RRC Message Transfer

7. RRCConnectionReestablishmentComplete

6. RRCConnectionReestablishment

1. RRCConnectionReestablishmentRequest

3. UE Context Modification Request

2. Initial UL RRC Message Transfer

5. DL RRC Message Transfer

4. UE Context Modification Response


Figure 1. Signaling flow for intra-gNB-DU RRC connection reestablishment
1. The UE sends an RRCConnectionReestablishmentRequest message to the gNB-CU.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and PCI, and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT MODIFICATION REQUEST message to modify SRB2 and/or DRBs based on the stored UE context.
4. The gNB-DU transmits the F1-AP UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU, including RLC/MAC/PHY configuration of the corresponding SRB2 and/or DRBs requested by the gNB-CU.
5. The gNB-CU generates an RRCConnectionReestablishment message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionReestablishment message to the UE.

7. The UE transmits an RRCConnectionReestablishmentComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRASNFER message.

10.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

11.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.
12.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
The following signaling flow for inter-gNB-DU RRC connection reestablishment case is illustrated in Figure 2.
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 Figure 2. Signaling flow for inter-gNB-DU RRC connection reestablishment
1. The UE sends an RRCConnectionReestablishmentRequest message to the gNB-CU.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and PCI, and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU and SRB2 and DRBs based on the stored UE context.
4. The gNB-DU transmits the F1-AP UE CONTEXT SETUP RESPONSE message to the gNB-CU, including RLC/MAC/PHY configuration of the corresponding SRB2 and DRBs requested by the gNB-CU.
5. The gNB-CU generates an RRCConnectionReestablishment message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionReestablishment message to the UE.

7. The UE transmits an RRCConnectionReestablishmentComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRASNFER message.

10.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

11.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.

12.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.

13.  The gNB-CU sends the F1-AP UE CONTEXT RELEASE COMMAND message to the old gNB-DU after it finds the old gNB-DU which has the UE context based on C-RNTI and PCI included into the RRCConnectionReestablishmentRequest message
14.  The old gNB-DU transmits the F1-AP UE CONTEXT RELEASE COMPLETE message to the gNB-CU.
Proposal 3: It is proposed for RAN3 to capture the signaling flows in Figure 1 and 2 for the TS 38.401 [1].
3. Conclusion
In this contribution, we focused on procedure for RRC connection reestablishment in CU-DU split and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: New procedure for RRC connection reestablishment should be considered.

Proposal 2: Different procedures for intra-gNB-DU and inter-gNB-DU RRC connection reestablishment cases should be considered.

Proposal 3: It is proposed for RAN3 to capture the signaling flows in Figure 1 and 2 for the TS 38.401 [1].
Proposal 4: It is proposed to agree the TP for TS 38.401.
4. References

[1] TS 38.401 v0.4.1
5. Text Proposal for TS 38.401
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
8.x
Connection Recovery
8.x.y
Intra-gNB-DU Connection Recovery
This procedure is used for the case the UE attempts to re-establish the RRC connection at the same gNB-DU. Figure 8.x.y-x shows the Intra-gNB-DU Connection Recovery procedure.
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Figure 8.x.y-x: Intra-gNB-DU Connection Recovery
1. The UE sends an RRCConnectionReestablishmentRequest message to the gNB-CU.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and PCI, and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT MODIFICATION REQUEST message to modify SRB2 and/or DRBs based on the stored UE context.
4. The gNB-DU transmits the F1-AP UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU, including RLC/MAC/PHY configuration of the corresponding SRB2 and/or DRBs requested by the gNB-CU.
5. The gNB-CU generates an RRCConnectionReestablishment message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionReestablishment message to the UE.

7. The UE transmits an RRCConnectionReestablishmentComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRASNFER message.

10.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

11.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.

12.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.

8.x.z
Inter-gNB-DU Connection Recovery
This procedure is used for the case the UE attempts to re-establish the RRC connection at another gNB-DU within the same gNB-CU. Figure 8.x.z-x shows the Inter-gNB-DU Connection Recovery procedure.
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 Figure 8.x.z-x: Inter-gNB-DU Connection Recovery
1. The UE sends an RRCConnectionReestablishmentRequest message to the gNB-CU.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and PCI, and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU and SRB2 and DRBs based on the stored UE context.
4. The gNB-DU transmits the F1-AP UE CONTEXT SETUP RESPONSE message to the gNB-CU, including RLC/MAC/PHY configuration of the corresponding SRB2 and DRBs requested by the gNB-CU.
5. The gNB-CU generates an RRCConnectionReestablishment message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionReestablishment message to the UE.

7. The UE transmits an RRCConnectionReestablishmentComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRASNFER message.

10.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

11.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.

12.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.

13.  The gNB-CU sends the F1-AP UE CONTEXT RELEASE COMMAND message to the old gNB-DU after it finds the old gNB-DU which has the UE context based on C-RNTI and PCI included into the RRCConnectionReestablishmentRequest message
14.  The old gNB-DU transmits the F1-AP UE CONTEXT RELEASE COMPLETE message to the gNB-CU.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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