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Introduction
The issue of inter-DU mobility has been discussed in RAN3#95-bis, with the following agreement captured in TS 38.801 [1]: 

	1.1.1    10.2.2.2.8
F1 UE context management function

The F1 UE context management function supports the establishment of the necessary overall initial UE context.

The establishment of the overall initial UE context is initiated by the gNB-CU.

The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU.

Editor’s note: What is UE context needs to be clarified.

1.1.2    10.2.2.2.9
Bearer management function
The bearer management function is responsible for establishing, modifying and releasing radio bearer resources for user data transport once a UE context is available in the gNB-DU. The establishment and modification of radio bearer resources is triggered by the gNB-CU requires respective resource reservation information and QoS information to be provided to the gNB-DU.

Editor’s note: Whether mobility functions such as intra-CU/inter-DU handover can be supported by bearer management function is FFS.

Editor’s note: The relationship of bearer management and simultaneous transmission from two DUs is FFS.

Editor’s note: How to split and configure RRM functions between gNB-CU and gNB-DU is FFS.




In this paper we provide further considerations on how RAN3 shall proceed to address this topic, specifically focusing on the question of “Whether mobility functions such as intra-CU/inter-DU handover can be supported by bearer management function is FFS.”.
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Discussion
Before discussing whether an explicit handover F1 function is needed or whether it can be realized using the F1 UE context management and bearer management functions, we’d like to discuss the functionality and requirements for the inter-DU mobility. 
Essentially, inter-DU mobility should support similar functionality to the plain HO. Perhaps the only difference between HO and inter-DU mobility is that in the latter case the PDCP is not reset. HO procedure is depicted in the figure 1 below.
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Figure 1: Inter-gNB handover procedures
With the Handover Request, the source gNB establishes a UE context and DRB configuration in the target gNB. Naturally, similar functionality is needed for the inter-DU mobility and it should be possible to realize by either:

1. Re-using UE context management and bearer management functions

2. Defining explicit inter-DU mobility function
On one hand, re-using the same procedures reduces the standardization effort to some extent. On the other hand, using two procedures (UE context management and bearer management are likely to be defined as two procedures) instead of one (explicit mobility procedure) may increase inter-DU mobility delay. 

It must be noted that NR has high requirements for handover interruption time. As discussed in the SI phase in RAN2, 0ms interruption for single connected handover and 0ms interruption for multi-connected handover should be achieved. With this goal in mind, increased F1 delay during inter-DU mobility is not desirable.
Observation 1: Re-using two separate procedures (UE context management and bearer management) for inter-DU mobility may increase the delay and make it more challenging to fulfill NR 0ms handover interruption time requirement.

Additionally, even though that from the stage-2 height inter-DU mobility and UE context management with bearer management may seem similar, there are differences at the stage-3 level (and more differences are likely to emerge in the future). Therefore, since it is likely that some mobility specific IE may need to be used (few examples are given below), adding mobility-specific IEs is cleaner (and in fact easier from the implementation perspective) into separate function.

Observation 2: Mobility specific IEs, which may be required, can be added more easily into separate inter-DU mobility procedures.
While it is obvious that we first need to define the basic inter-DU mobility procedures (regardless of which option is chosen above), we must also keep in mind that in order to fulfill NR mobility requirements, certain optimizations may be needed. Whether we decide to add mobility optimizations from the beginning or later, the basic mechanism should be flexible enough to allow such optimizations. 

Regarding potential mobility optimizations, one can refer to what has been defined for LTE in Rel-14. As was discussed in Rel-14 in RAN2, the longest procedure during mobility is the random access for the UE to access the target cell. Therefore, in Rel-14, make-before-break is introduced to reduce the interruption time by allowing the source cell continue to send/receive data from/to the UE during RACH procedure to the target cell and RACH-less procedure is also introduced to bypass the RACH procedure:   

The following components are specified to support the RACH-less solution:

· Indicate the uplink timing (i.e. NTA) to be used for the target cell in the handover command
· Provide the pre-allocated uplink grant in the handover command.
The following components are specified to support the Make-Before-Break solution:

· Delay the layer-2 reset after stopping the transmission and reception on the source cell(s)
· The source eNB (or source MeNB for the SeNB change) determines the Make-Before-Break handover/SeNB change by requesting the target eNB to add the make-before-break indication in the RRC message which is used for the mobility event. The target eNB adds the make-before-break indication in the RRC message which is sent to the UE via the source eNB when the handover/SeNB change is accepted
It is reasonable to assume that similar functionality will also be introduced in NR. While it is clear that this requires additional discussions in RAN3 and RAN2, it is equally clear that the basic inter-DU mobility procedure defined in RAN3 shall be forward compatible with such mobility interruption reduction optimizations. Naturally, such optimizations will require some F1 signaling (e.g. RACH configuration) and therefore this provides additional motivation to define an explicit inter-DU mobility management procedure.
Proposal 1: to define an explicit F1 UE Mobility function.
Once RAN3 agrees on how to implement the UE mobility, we need to progress the discussion on mobility features such as make-before-break and RACH-less mobility.
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Conclusions and proposals
Observation 1: Re-using two separate procedures (UE context management and bearer management) for inter-DU mobility may increase the delay and make it more challenging to fulfill NR 0ms handover interruption time requirement.
Observation 2: Mobility specific IEs, which may be required, can be added more easily into separate inter-DU mobility procedures.
Proposal 1: to define an explicit F1 UE Mobility function.
Appendix 
TP for TS 38.401

10.2.2.2.x
UE Mobility

The F1 UE Mobility function allows inter-DU mobility.
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