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1   Introduction
In RAN3#96 meeting, the agreement on C-RNTI allocation for UE initial access is listed as below [1]:
· C-RNTI allocation at the DU for initial UE access
However, some issues on the C-RNTI management (e.g. C-RNTI allocation/maintenance/release) in mobility scenarios have not been studied yet. Aim to the C-RNTI management and the action of CU and DU in mobility scenario, this contribution gives some further analysis and provides some proposals on these issues.
2   Discussion

2.1   Initial UE Access
In order to reduce the latency of random access procedure, the C-RNTI has been decided to be allocated by the DU. The C-RNTI, as one of the key UE indexes, will be related to the UE associated resource configuration in the CU and DU (e.g., the memory, parameter setting of PHY/MAC/RLC/PDCP/RRC for the UE). Therefore, the DU will inform the CU about the C-RNTI allocation result of the UE. From the CU side, this C-RNTI shall be recorded if the RRC connection establishment is successful, otherwise the CU shall indicate the DU to recycle this C-RNTI. 
Observation 1: For initial UE access procedure, this C-RNTI shall be recorded if the RRC connection establishment is successful, otherwise the CU shall indicate the DU to recycle this C-RNTI.
2.2   Inter-cell Handover

As the analysis in the reference [2], the C-RNTI allocation is located at DU for inter-cell handover procedure. And CU also needs to record the new allocated C-RNTI for the handover UE. If the failure occurs during the handover procedure, the CU shall indicate the involved DU to release the UE Context. And the DU shall recycle the allocated C-RNTI. The source DU shall recycle the C-RNTI when it receives the UE Context release indicator from the CU.
Observation 2: In inter-cell handover procedure, the DU is in charge of allocating new C-RNTI. And the DU is responsible for recycling the C-RNTI based on the indication information from the CU.

2.3   Intra-cell Handover 

If the CU decides to trigger an intra-cell handover, the CU will generate a RRC Connection Reconfiguration message with MobilityControlInfo. And the C-RNTI is a mandatory IE in the MobilityControlInfo. In this scenario, C-RNTI allocation shall be also controlled by DU to avoid the conflict of C-RNTI allocation between CU and DU. The CU shall inform DU about whether to the allocate a new C-RNTI or keep the existing C-RNTI unchanged. Subsequently, the CU sends the RRC Connection Reconfiguration message to UE. Meanwhile, CU will indicate DU to reconfigure the PHY/MAC/RLC resource of this UE (e.g., reset PHY/MAC, and suspend RLC). After receiving the RRC Connection Reconfiguration Complete message from the DU, the CU shall indicate DU to update the C-RNTI information for this UE.
Observation 3: In intra-cell handover, the DU is responsible for C-RNTI allocation.

Observation 4: CU can decide whether to allocate a new C-RNTI for UE or not, and indicate the DU to update C-RNTI after RRC Connection Reconfiguration Complete.  
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Figure 1 intra-cell handover procedure
2.4   RRC Reestablishment in the source cell
In this scenario, the DU will allocate a new C-RNTI for the re-established UE during the random access procedure. Anthe new C-RNTI shall be also informed to the CU. Since the old C-RNTI, PCI, and short MAC-I will be included in RRCConnectionReestablishmentRequest, the CU will find that two C-RNTIs has been allocated for one UE. Subsequently, the CU shall inform DU to recycle the old C-RNTI and apply the new C-RNTI for the re-established UE.
Observation 5: For the reestablishment in the source cell, the DU shall recycle the old C-RNTI and apply the new C-RNTI according to the indication from the CU.
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Figure 2 RLF and Re-establishment in the source cell
3   Proposal
In this contribution, we further analyse the issues on the C-RNTI management and the action of CU and DU, and get the following observations:
Observation 1: For initial UE access procedure, this C-RNTI shall be recorded if the RRC connection establishment is successful, otherwise the CU shall indicate the DU to recycle this C-RNTI.

Observation 2: In inter-cell handover procedure, the DU is in charge of allocating new C-RNTI. And the DU is responsible for recycling the C-RNTI based on the indication information from the CU.

Observation 3: In intra-cell handover, the DU is responsible for C-RNTI allocation.

Observation 4: CU can decide whether to allocate a new C-RNTI for UE or not, and indicate the DU to update C-RNTI after RRC Connection Reconfiguration Complete.  

Observation 5: For the reestablishment in the source cell, the DU shall recycle the old C-RNTI and apply the new C-RNTI according to the indication from the CU.
Based on the above observations, we give the following proposals:
Proposal : the CU is responsible for recording the C-RNTI allocated by DU, and informing DU to recycle the old C-RNTI and update the C-RNTI for one UE.
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