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1  Introduction
During RAN3#119bis-e meeting, L1/L2 mobility for intra-DU as well as inter-DU was discussed and the related agreements are as follow:
The CU requests the candidate DU to provide RACH resource per candidate cell for TA acquisition in inter-DU case.

For intra-DU LTM, the gNB-DU sends a DDDS frame about unsuccessfully transmitted downlink data to the gNB-CU after LTM cell switch if RLC reestablishment is configured. 

For inter-DU LTM, the DDDS should be sent from source gNB-DU to CU-UP when the LTM cell switch command is sent. Then the CU-UP can start forwarding the unsuccessfully transmitted data to target gNB-DU.

The gNB-CU may modify or release L1/2 Triggered Mobility (LTM) candidate cells in the gNB-DU.

The (candidate) gNB-DU may cancel already configured L1/2 Triggered Mobility (LTM) candidate cells and notify to the CU.

The gNB-CU may use the UE Context Modification procedure to modify or release the prepared resources of candidate cells in the (candidate) gNB-DU and use the UE Context Release procedure to release the UE context in the (candidate) gNB-DU.

For intra-CU-UP case, in case of CP UP separation, once CUCP receives LTM cell switch signling from (source)DU , CU CP initiates E1 bearer context modification to the CU UP including DL tunnel ID per DRB for target cell, for data transmission.

For inter-CU-UP LTM, once the CU-CP receives LTM cell switch signaling from (source) DU, the CU-CP initiates E1 bearer context modification to the target CU UP including DL tunnel ID per DRB for target cell for data transmission.

For inter-CU-UP LTM, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.

In case of gNB-CU-UP change, the gNB-CU triggers the source gNB-CU-UP to start data forwarding after receiving LTM cells switch signalling from DU.

For inter-CU-UP LTM, Path switch procedure is performed towards the core network after detecting the UE has accessed to the target cell.

For intra-DU LTM, DDDS from gNB-DU to CU-UP is not needed for those DRBs for which RLC is not re-established.

For intra-CU inter-DU LTM, target gNB-DU sends initial DDDS using the new UL TEID to CU-UP after target gNB-DU detects the UE access (following legacy).

The (candidate) gNB-DU may use the UE Context Modification Required message to release the candidate cells, and the gNB-CU shall not reject.

The (candidate) gNB-DU may use the UE Context Modification Required procedure to request to cancel the prepared resources of a subset of candidate cells in it and use the UE Context Release Request procedure to request to release all candidate cells in it.

 Down-selection on cndidate cells configuration in one message or multiple message:
Option 1: One message

Option 2: multiple messages

Option 3: Both options are supported. In case that a list of candidate cells is included, the DU responds to the CU with the accepted candidate cells which have the same admitted result for DRBs.

FFS on the message for CU requesting “RACH resource”(UE Context Setup procedure or UE Context Modification procedure or both)

FFS: For intra-DU LTM, the gNB-DU sends initial DDDS using the new UL TEID if assigned by the CU to CU-UP after target gNB-DU detects the UE access.
Whether new message or legacy message is FFS.

In this contribution, we continue to discuss the remaining issues for intra-DU case as well as inter-DU case.
2 Discussion
2.1 Configuration of Target Cell
The debate on whether using a single message or multiple parallel messages during the preparation procedure is still ongoing. In addition, a compromise solution is provide in last meeting. 

Three options are shown as follow:

-
Option 1: One message;

-
Option 2: Multiple messages;

-
Option 3: Both options are supported. In case that a list of candidate cells is included, the DU responds to the CU with the accepted candidate cells which have the same admitted result for DRBs;

Companies supporting parallel preparation messages for each candidate cell hold the view that signalling design should fit different admission results and configurations for each candidate cell. Followed the way in CHO/CPAC, multiple messages provides the flexibility for DU to accept/reject the request for each candidate cell. Also DU provides lower-layer configuration separately for each candidate cell by using existing UE CONTEXT SETUP RESPONSE message or UE CONTEXT MODIFICATION RESPONSE message. As opposed to multiple parallel messages, the proponents of using single message insists that one message including all cell configurations could decrease the signalling overhead over F1. 
From our perspective, we think option 3 should be exclude because it does not bring too much benefits when combining two options and will increase the implementation complexity for DU since DU receives multiple UE associated message for each cell and responses to the accepted candidate cells with same admitted result for DRBs via one message. From our view, we think there will no precedent for gNB-DU receiving multiple messages and responding with one message.
Observation 1: Option 3 does not bring too much benefits when combining two options and will increase the implementation complexity for DU.
The most essential part for RAN3 is whether the technical issues or complexity signalling design identified if using one response message includes admission control for all cells. For example, the candidate cell list in the reply message from DU can implicitly indicate its preference for the candidate cell by arranging them in a sequence. In light of there is no design difficulty for DU to response the result of candidate cell list, we suggest to send LTM candidate cell configuration in one message to reduce the signalling overhead. 
Observation 2: There is no complexity signalling design identified if using one response message includes admission control for all cells.

Proposal 1: It is proposed to send LTM candidate cell configuration in one message to reduce the signalling overhead.
2.2 LTM Command from DU to CU
In previous meeting, we reached the agreement that CU will start data transmission after LTM cells switch signaling from DU including target cell ID. Introduction of this cell switch signalling makes CU aware of the target candidate cell instantly. Once CU receives the signalling, it would start data forwarding as soon as possible, which greatly reduce the service interruption time. 
The remaining issue is whether to using new message or legacy message. From our view, it is found that there is no suitable procedure in F1AP to inform gNB-CU about the initiation of the L1/L2 triggered mobility. It would be inappropriate for utilizing the UE Context Modification procedure, since there is actually no UE context is modified. Thus, we suggest to design a new signalling over F1AP to carry out the information on initiation of the L1/L2 triggered mobility.
Proposal 2: It is proposed to design a new signalling over F1AP to carry out the information on initiation of the L1/L2 triggered mobility.
2.3 Collision-Free for LTM and L3 mobility
From the common understanding, LTM is decided by gNB-DU and L3 mobility is decided by gNB-CU. During last meeting, companies provide a scenario where LTM handover command as well as L3 handover command are sent to UE simultaneously, causing the handover collision. 
Based on the discussion in last meeting, three options are provided by companies:

-
Option 1: OAM configured priority.

-
Option 2: Network decides the priority based on scenario (intra-gNB-CU or inter-gNB-CU) and some assistance information (the measurement results, candidate target cells).

-
Option 3: Flexible priority. The handover triggered first take the high priority.
From our view, we prefer to choose the Option 3. For the Option 1 and Option 2, we think it is unnecessary to standardize the priority since the fixed priority will reduce the network flexibility. If the collision does happen between LTM and L3 mobility, it is suggested to introduce a mechanism to standardize the NG-RAN behaviour with the coordination between CU and DU. If the LTM is triggered ahead of the L3 mobility, DU shall inform CU about the initiation of the L1/L2 triggered mobility through aforementioned signalling over F1AP. Then gNB-CU would postpone or cancel the L3 mobility. If the L3 mobility is triggered ahead of the LTM, CU shall inform DU to disable the LTM procedure and initiate L3 mobility.
Proposal 3: HO collision between LTM and L3 mobility should be avoided with introducing a mechanism to standardize the NG-RAN behaviour with the coordination between CU and DU.
2.4 Subsequent LTM
Regard to subsequent LTM, RAN2 has agreed that there is no further RRC reconfigurations for subsequent LTM after initial LTM. Thus, UE is configured only for once for each candidate cell. DU can keep resources for part of candidate cells to avoid reconfiguration for subsequent LTM procedure. When the UE is configured with initial LTM configuration, subsequent LTM is considered feasible until DU releases the all LTM cells.
Proposal 4: When the UE is configured with initial LTM configuration, subsequent LTM is considered feasible until DU releases the all LTM cells.
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: Option 3 does not bring too much benefits when combining two options and will increase the implementation complexity for DU.
Observation 2: There is no complexity signalling design identified if using one response message includes admission control for all cells.

Proposal 1: It is proposed to send LTM candidate cell configuration in one message to reduce the signalling overhead.
Proposal 2: It is proposed to design a new signalling over F1AP to carry out the information on initiation of the L1/L2 triggered mobility.
Proposal 3: HO collision between LTM and L3 mobility should be avoided with introducing a mechanism to standardize the NG-RAN behaviour with the coordination between CU and DU.
Proposal 4: When the UE is configured with initial LTM configuration, subsequent LTM is considered feasible until DU releases the all LTM cells.
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