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1
Introduction
This paper discusses the open issues for intra/inter-gNB-CU mobility and proposes to solve them. TPs are also provided.
2
Discussion

2.1
The indication of stopping UE scheduling
At the RAN3#97bis, it was agreed to use UE Mobility Command procedure to stop the UE scheduling at the gNB-DU in case of inter-gNB-DU mobility. However, as discussed in [1], the same issue exists in SgNB Release case and we should consider it together. Using UE Mobility Command procedure in SgNB Release is not suitable as discussed in [1], we propose to reuse UE Context Modification procedure instead of introducing UE Mobility Command procedure. This approach is more suitable and future proof. It should be noted that the same procedure is used for SeNB change and SeNB release in LTE DC from SeNB point of view. We should apply the same principle in gNB-CU/DU split case.

Observation 1: The same procedure is used for SeNB change and SeNB release in LTE DC from SeNB point of view. The same principle should be applied to gNB-CU/DU split case.

Proposal 1: It is proposed to reuse UE Context Modification Request and Response for inter-gNB-DU mobility to stop UE scheduling for the gNB-DU, and remove UE Mobility Command procedure.

2.2
Indication of RACH Success
Currently, no indication from the gNB-DU to the gNB-CU is supported when the gNB-DU has successfully performed RACH procedure with the UE as captured in the following editor’s note. Without having such indication, desynchronization issue may occur at the gNB-CU especially in EN-DC if RACH is not succeeded, but LTE node (MeNB) indicates to the gNB-CU about the success of UE reconfiguration. Therefore, we propose to introduce a procedure of UE Attached Indication from the gNB-DU to the gNB-CU with class 2 procedure. This should be applied to all the related procedures for alignment.

Editor’s note: It is FFS whether the gNB-DU indicates the gNB-CU that UE has successfully attached.
Proposal 2: It is proposed to introduce a procedure of UE Attached Indication from the gNB-DU to the gNB-CU with class 2 procedure, and reflect it in all the related procedures. 

2.3
Inter-gNB-CU mobility
Currently, there are some FFS on whether to capture a flow or enhance the F1-C messages in inter-gNB-CU mobility case. However, general inter-gNB mobility should be equally applied to the inter-gNB-CU mobility. We don’t see any need to capture such scenario nor enhance.

Editor Note: It is FFS whether to capture a signalling flow for inter-gNB-CU mobility case. 

Editor’s note: It is FFS whether the UE Mobility Command message contains the information on whether the handover is inter-CU or intra-CU.
Editor’s note: It is FFS whether the UE Mobility Command Acknowledge may contain the information about the unsuccessfully delivered PDCP PDUs.
Proposal 3: It is proposed to remove the related FFS on inter-gNB-CU mobility case.

2.4
Inter-cell mobility
It is still FFS whether to capture intra-gNB-DU inter-cell mobility. However, it is enough to capture in F1AP specification as part of UE Context Modification procedure since there is no additional interaction and less benefit. If needed, RAN3 should ask RAN2 to fill this part. We propose to remove this section. It should be noted that SCG Change was not introduced by RAN3 in LTE DC case.
Proposal 4: It is proposed to remove Section 8.2.1.2 intra-gNB-DU inter-cell mobility.

Proposal 5: The TPs capturing Proposal 1 through Proposal 4 are provided in Annex for TS 38.401, [2] for TS 38.470 and [3] for TS 38.473.

3
Conclusions
Observation 1: The same procedure is used for SeNB change and SeNB release in LTE DC from SeNB point of view. The same principle should be applied to gNB-CU/DU split case.

Proposal 1: It is proposed to reuse UE Context Modification Request and Response for inter-gNB-DU mobility to stop UE scheduling for the gNB-DU, and remove UE Mobility Command procedure.

Proposal 2: It is proposed to introduce a procedure of UE Attached Indication from the gNB-DU to the gNB-CU with class 2 procedure, and reflect it in all the related procedures. 

Proposal 3: It is proposed to remove the related FFS on inter-gNB-CU mobility case.

Proposal 4: It is proposed to remove Section 8.2.1.2 intra-gNB-DU inter-cell mobility.

Proposal 5: The TPs capturing Proposal 1 through Proposal 4 are provided in Annex for TS 38.401, [2] for TS 38.470 and [3] for TS 38.473.
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8.2
Intra-gNB-CU Mobility




8.2.1
Intra-NR Mobility
8.2.1.1
Inter-gNB-DU Mobility
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation. Figure 8.2.1-1 shows the inter-gNB-DU mobility procedure for intra-NR.
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Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR
1.
The UE sends a Measurement Report message to the source gNB-DU.

2.
The source gNB-DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received Measurement Report. 
3.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers, which contains Target Cell ID (FFS).
4.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message, which contains MobilityControlInfo (FFS). 
5.
The gNB-CU sends a UE Context Modification Request message, which includes a generated RRCConnectionReconfiguration message and indicates to stop the data transmission for the UE, to the source gNB-DU. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU.


6.
The source gNB-DU forwards the received RRCConnectionReconfiguration to the UE.

7.
The source gNB-DU responds the gNB-CU with UE Context Modification Response message.

8.
Random Access procedure is performed at the target gNB-DU. 
9.
The gNB-DU indicates the gNB-CU that UE has successfully attached. 

10.
The UE responds the target gNB-DU with an RRCConnectionReconfigurationComplete message.
11.
The target gNB-DU sends an Uplink RRC Transfer message to convey the received RRCConnectionReconfigurationComplete to the gNB-CU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.
12.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.
13.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.
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8.2.2
EN-DC Mobility
8.2.2.1
Inter-gNB-DU Mobility using MCG SRB
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU when only MCG SRB is available during EN-DC operation. Figure 8.2.2.1-1 shows the inter-gNB-DU mobility procedure using MCG SRB in EN-DC.
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Figure 8.2.2.1-1: Inter-gNB-DU Mobility using MCG SRB in EN-DC
1.
The UE sends a Measurement Report message to the MeNB.

2.
The MeNB sends an SgNB Modification Request.

3.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers.
4.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message. 
5.
The gNB-CU responds the MeNB with an SgNB Modification Request Acknowledge message.

6.
The gNB-CU sends a UE Context Modification Request message to the source gNB-DU indicating to stop the data transmission to the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.
7.
The source gNB-DU responds the gNB-CU with an UE Context Modification Response message.
8.
The MeNB and the UE perform RRC Reconfiguration procedure.

9.
The MeNB sends an SgNB Reconfiguration Complete message to the gNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU. 
10.
Random Access procedure is performed at the target gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.
11.
The gNB-DU indicates the gNB-CU that UE has successfully attached. 

12.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.
13.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.
8.2.2.2
Inter-gNB-DU Mobility using SCG SRB
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU when SCG SRB is available during EN-DC operation. The procedure is the same as inter-gNB-DU Mobility for intra-NR as defined in Section 8.2.1.1.
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