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1  Introduction
During RAN3#117e meeting, L1/L2 mobility was discussed and the related agreements are as follow:
Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.

RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:

· Stand alone

· Carrier Aggregation (Change of PCell)

· NR-DC (Change of PCell at MN, Change of PScell at SN) 

RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.

WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.

RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.

The gNB-CU initiates the L1/L2 mobility configuration procedure.

The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU.

WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
In this contribution, we will continue to discuss the RAN3 impact on the L1/L2 based inter-cell mobility. 
2  Discussion
Compared to legacy handover, L1/L2 based inter-cell mobility provides an instant cell switch reducing mobility interruption time. UE executes L1/L2 based inter-cell serving cell change when receiving a L1/L2 signalling.  According to the conclusion in last meeting, both intra-CU intra-DU case and intra-CU inter-DU case are supported for L1/L2 based inter-cell mobility. We will firstly show our understanding on message flow of L1/L2 based inter-cell mobility for intra-DU case as well as inter-DU case and then discuss two cases respectively.
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Figure1: Message flow of L1/L2 based inter-cell mobility 
for intra-DU case
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Figure2: Message flow of L1/L2 based inter-cell mobility for inter-DU case


From the message flows for two cases, we find there are some similar procedures within the whole message flows, thus we separate the message flow into three phases for comparison, i.e., handover preparation, handover execution and handover completion. Next, we will give a detail analysis on two cases based on aforementioned three phases. 
Handover Preparation Phase:
During this phase, UE should report the L3 measurement report to the gNB-DU via the MeasurementReport message, and DU transfers it to gNB-CU. The controversial point in last meeting is which node initiates the L1/L2 mobility preparation procedure. Majority of companies support that gNB-CU initiates the handover preparation procedure which has been written in the conclusion of last meeting. Besides, there is a dissenting voice that DU initiates the procedure based on L1 measurements. Based on our understanding, the node which initiates the procedure can only be gNB-CU. The L3 measurement including the cell measurement is reported through RRC signalling to CU, hence CU will be the first node acquiring the measurement results. Assumed that DU initiates the procedure after receiving L1 measurements, we believe it is not reliable to use L1 measurements which are useful for procedures aiming for minimal delay, and has the risk of ping-pong effect between serving cells. Instead, L3 measurements are used in radio resource management decisions which require a long-term view of channel conditions. It is obvious that gNB hopes to choose a stable candidate cell list for UE to handover under this circumstance.
Observation 1: L1 measurements are useful for procedures aiming for minimal delay, and has the risk of ping-pong effect between serving cells.
Observation 2: L3 measurements are used in radio resource management decisions which require a long-term view of channel conditions.
Proposal 1: As a result of choosing a stable candidate cell list for UE to handover, it is not suggested that gNB-DU initiates the handover preparation procedure.
Regard to the decision of cell list, there are three options obtaining the cells for gNB-DU. 

· Option 1: gNB-CU provides the final selected cells to gNB-DU; 
· Option 2: gNB-CU provides a candidate cell list to gNB-DU, and gNB-DU decides the final selected cells from the candidate cell list; 
· Option 3: gNB-DU provides a candidate cell list to gNB-CU, and gNB-CU decides the final selected cells from the candidate cell list;
Considered with the previous analysis, option 3 is precluded because gNB-DU should not initiate the handover preparation procedure based on L1 measurement. As we agreed in last meeting, the configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. However, whether the gNB-CU is the node who decides the final cell list is in dispute. In our opinion, we prefer option 2. gNB-CU shall provide a candidate cell list to gNB-DU, and gNB-DU decides the final selected cells by taking into account the CellGroupConfig IE.
Observation 3: gNB-CU shall provide a candidate cell list to gNB-DU, and gNB-DU decides the final selected cells by taking into account the CellGroupConfig IE.
Proposal 2: For intra-DU case, gNB-CU provides a candidate cell list to gNB-DU and gNB-DU decides the final selected cells from the candidate cell list.

Proposal 3: For inter-DU case, gNB-CU provides a candidate cell list to candidate gNB-DU and gNB-DU decides the final selected cells from the candidate cell list.

For intra-DU case, once DU selects the candidate cell list, it will responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTEXT MODIFICATION RESPONSE message. For inter-DU case, once candidate DU selects the candidate cell list, it will responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTECT SETUP RESPONSE message.
Proposal 4: For intra-DU case, gNB-DU responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTEXT MODIFICATION RESPONSE message.
Proposal 5: For inter-DU case, gNB-DU responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTECT SETUP RESPONSE message.
After the gNB-CU receives the candidate cell configurations, it sends the DL RRC MESSAGE TRANSFER contains the RRC configuration of candidate cells for L1/L2 mobility to (source) DU. The (source) gNB-DU sends the RRCReconfiguration message to UE. Once obtaining the candidate cell configuration, UE will respond to the CU and DU with RRCReconfigurationComplete message. 
Handover Execution Phase:
The UE is configured to perform RRM measurements to report these measurements either periodically or event triggered. L1 measurements may include the measurement information on serving cell as well as candidate selected cells. The details of L1 measurement reported by UE are in RAN2’s scope. Then, the gNB-DU makes the L1/L2 mobility decision based on the L1 measurements and sends the indication including the target cell to trigger the L1/L2 handover for UE. For intra-DU case, only one gNB-DU decides the inter-cell handover. For inter-DU case, source gNB-DU sends the handover command to UE once it decides to trigger the L1/L2 based mobility. 
Handover Completion Phase:
For intra-DU case, after UE accesses to the new target cell, gNB-DU will send target cell ID where UE locates in and an indication that UE gets access successfully via F1 signalling. For inter-DU case, UE sends RRCReconfigurationComplete message to candidate DU and candidate DU forwards the message to CU. Once the new RRC connection is established, gNB-CU initiates the UE context release procedure to the source gNB-DU. 
Proposal 6: For intra-DU case, after UE accesses to the new target cell, gNB-DU will send target cell ID where UE locates in and an indication implies UE gets access successfully via F1 signalling.
Proposal 7: For inter-DU case, once the new RRC connection is established, gNB-CU initiates the UE context release procedure to the source gNB-DU.
3 Conclusions
In this contribution, we provide our considerations on L1/L2 based inter cell mobility for intra-DU and inter-DU case. Following observations and proposals are made in this contribution:
Observation 1: L1 measurements are useful for procedures aiming for minimal delay, and has the risk of ping-pong effect between serving cells.
Observation 2: L3 measurements are used in radio resource management decisions which require a long-term view of channel conditions.
Proposal 1: As a result of choosing a stable candidate cell list for UE to handover, it is not suggested that gNB-DU initiates the handover preparation procedure.
Proposal 2: For intra-DU case, gNB-CU provides a candidate cell list to gNB-DU and gNB-DU decides the final selected cells from the candidate cell list.

Proposal 3: For inter-DU case, gNB-CU provides a candidate cell list to candidate gNB-DU and gNB-DU decides the final selected cells from the candidate cell list.

Proposal 4: For intra-DU case, gNB-DU responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTEXT MODIFICATION RESPONSE message.
Proposal 5: For inter-DU case, gNB-DU responses to CU with the selected cell ID(s) and associated cell configuration via the UE CONTECT SETUP RESPONSE message.
Proposal 6: For intra-DU case, after UE accesses to the new target cell, gNB-DU will send target cell ID where UE locates in and an indication implies UE gets access successfully via F1 signalling.
Proposal 7: For inter-DU case, once the new RRC connection is established, gNB-CU initiates the UE context release procedure to the source gNB-DU.
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