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Introduction

According to the progress on the previous meetings, whether a gNB-DU ID is needed is still FFS, and wehther DU F1AP UE ID is needed is also FFS. In this paper, we discuss the left ID issues and propose to make decision on this meeting.  

Discussion
1) Whether DU ID is needed?

It’s controversial whether gNB-DU ID is needed or not in last meeting. Our understanding is that a standard defined gNB-DU ID has the following benefits:
a) It helps gNB-CU recognize and manage the multiple CU-DU connections easily.
If there is no gNB-DU ID, the gNB-CU needs to maintain the local CU-DU mapping table based on other information, e.g., IP addresses for each CU-DU association. Furthermore, in order to improve the capacity of F1 interface, if multiple SCTP associations between CU-DU pair is allowed, which means that there are multiple TNL IP addresses configured in DU and CU side to support multiple SCTP associations.

If CU initiates to remove an SCTP association, the currently used TNL IP address for this SCTP association will be released, while it will be probably used by another DU to establish a new SCTP association between CU and DU. If the gNB-CU maintains the local CU-DU mapping table based on TNL IP address infor, there is confusion on CU side that whether the CU-DU mapping table should be changed or not. One example is shown in Figure1:
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                          Figure1: Multiple SCTP associations impact

If one SCTP association between CU and DU1 was released (e.g., SCTP associstion2 shown in Figure1), the TNL Addr4 used as peer DU TNL IP address for this SCTP association will be released and it could be used by DU2 to establish the new SCTP association between CU and DU2. However, without gNB DU ID reported by individual DUs, the CU can not differentiate whether this new SCTP association was established towards DU1 or DU2. It will bring trouble on maintain the CU-DU mapping table in the CU side.

b) It helps gNB-CU maintain the CU-DU-NR cell relationship easily.

One argument from last meeting is that gNB-CU only needs to identify NCGI, initially the cell related configuration infor needs to be exchanged between gNB-CU and gNB-DU, for example, if we assume that gNB-CU and gNB-DU connect to different OAM, some lower layer cell related configuration infor is located in gNB-DU from gNB-DU OAM, while some higher layer cell related configuration infor is located in gNB-CU from gNB-CU OAM. When gNB-CU receives the lower layer cell related configuration infor from gNB-DU, it shall merge two parts of cell related configuration infor together as a complete cell configuration infor with one defined global unique NCGI, however, gNB-CU still needs to remember that this NR cell is managed by this specific gNB-DU (when gNB-CU needs to send NR cell specific infor/or perform cell specific function towards gNB-DU, it shall recognize the corresponding gNB-DU without ambiguity), which means that anyway gNB-CU needs to maintain the local NR cell<->gNB-DU mapping table based on other information, e.g., IP addresses for each CU-DU association. Then come back to the first point, IP addresses based implementation is not a good way to maintain the CU-DU-NR cell relationship.

If the standardized gNB-DU ID is introduced over F1 interface, then the relationship among NCGI, DU ID and Global gNB ID is quite clear and simple, especially when a gNB-DU is newly deployed or removed, the CU can manage the gNB-DU connection easily.

c) Per-DU related KPI or MDT measurements can be achieved easily.

If per-DU related KPI or MDT measurements record need to be collected and sent to OAM by CU (we shall acknowledge that DU may come from different vendors, and it is important for operators to know the performance of the DUs deployed on the network), then gNB-DU ID based report will help OAM system to simplify the subsequent processing.
Prposal1: According to the above analysis, gNB-DU ID shows benefits on network management, DU level measurements collection and future proof, therefore, we propose that gNB-DU ID over F1 interface is needed.

2) Whether gNB-DU UE F1AP ID is needed?

One argument is that UE context in gNB-DU is associated with gNB-CU UE F1AP ID. According to TS38.401[1], it is noted that “For resiliency, a gNB-DU may be connected to multiple gNB-CU by appropriate implementation”.
If we consider the scenario that DU may connects to multiple gNB-CUs, which means that gNB-CU UE F1AP ID allocated in different CUs for different UEs has the possibility to be the same value. When DU receives the UE associated signaling over F1 interface with single gNB-CU UE F1AP ID, DU needs to recognize the UE correctly on the above case, gNB-CU UE F1AP ID is not enough, some other assistance information is needed, e.g., DU has to remember the F1 AP UE associated signaling comes from which CU. It bring a more complex processing in the DU side.

Therefore, in order to avoid the confusion and simplify the F1 AP UE associated sigaling handling in the DU, it is safe that CU and DU allocate the unique gNB-CU UE F1AP ID and gNB-DU UE F1AP ID to uniquely identifies the UE association over the F1 interface.

Furthermore, gNB-DU can recognize the UE easily with gNB-CU UE F1 AP ID and gNB-DU UE F1 AP ID, rather than to use C-RNTI (16bits or more) and ECGI (36bits, the length is not stable yet) to recognize a UE in one cell.

Prposal2: gNB-DU UE F1AP ID is needed to uniquely identify the UE association over the F1 interface within the gNB-DU.

Conclusion
According to the above analysis, the following proposals are provided, and considering that the ID issues are quite basic and important on the standardization work of F1 interface, it is kindly asked RAN3 to make a final decision in this meeting.
Prposal1: According to the above analysis, gNB-DU ID shows benefits on network management, DU level measurements collection and future proof, therefore, we propose that gNB-DU ID over F1 interface is needed.

Prposal2: gNB-DU UE F1AP ID is needed to uniquely identify the UE association over the F1 interface within the gNB-DU.
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