3GPP TSG-RAN WG3 Meeting #96
R3-171434
Hangzhou, China, 15 - 19 May 2017
Agenda item:
10.11.3
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Resolution of open issues on F1 interface functions
Document for:
Discussion and Decision
1
Introduction
At RAN3#95bis meeting, it was agreed to capture F1 interface functions in TS 38.401 with some FFS.

This paper discusses those FFS and proposes to solve them. TPs are also provided in [1] for TS 38.401, and in [2] and [3] for TS 38.473.
2
Discussion
There are following FFS in F1 interface functions. We discuss and propose the solution for each FFS.
====
10.2.2
Functions of the F1 interface protocols and functional split

Editor’s note: Naming of each function is FFS.

====

Naming of each function is already clear enough. Therefore, we propose to agree to remove this FFS.

Proposal 1: It is proposed to agree on the proposed name of each function.

====

10.2.2.2.1
GTP-U tunnel management function (FFS)
This function is used to establish and release GTP-U (3GPP TS 29.281 [x3]) tunnels between the gNB-CU and the gNB-DU upon a bearer service request. This involves assigning a tunnel identifier for each direction.

Editor’s note: Whether this section is kept or moved to bearer management function or removed is FFS.

====

Since GTP-U tunnel is established as part of bearer management function, this function can be removed.

Proposal 2: It is proposed to remove GTP-U tunnel management function.

====

10.2.2.2.2
F1 interface management function
The error indication function is used by the gNB-DU to indicate to the gNB-CU that a logical error has occurred.

The reset function is used to initialize the peer entity after node setup and after a failure event occurred. This procedure can be used by both the gNB-DU and gNB-CU.

The F1 setup (respectively the gNB-DU and gNB-CU configuration update) function allows to exchange (respectively update) application level data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. 

Editor’s note: The space of NR Cell ID, and how/whether to map them in the gNB-CU are FFS.

====
This FFS is more like Stage 3. Therefore, we propose to remove the FFS and discuss in TS 38.473. Here, the error indication can be used by the gNB-CU as well.
Proposal 3: It is proposed to clarify the mapping mechanism of NR Cell ID as part of Stage 3 (i.e. TS 38.473), and remove the FFS from F1 interface management function. The error indication function should be used by both nodes.
====
10.2.2.2.3
gNB-DU management function (FFS)
Editor’s note: Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface is FFS.
====

Here, the following procedures should be supported by F1-C function in order for gNB-CU to efficiently manage the gNB-DU considering the other gNB-DUs connected. For example, addition/modification/release of cell must be ensured not to allocate the same ID within a gNB-CU.

· Cell procedures (addition, modification, release)

· BCCH schedule and data from gNB-CU to gNB-DU

· PCCH schedule and data from gNB-CU to gNB-DU

· DL/UL CCCH data between gNB-CU and gNB-DU 

gNB-DU management function is the signalling associated with the control of logical resources (including channels, cells, beams, etc.) owned by the gNB-CU but physically implemented in the gNB-DU. The gNB-CU controls these logical resources. This contains the Cell, BCCH, PCCH and CCCH related procedures.

Proposal 4: It is proposed to agree to support gNB-DU management function to perform the Cell, BCCH, PCCH, CCCH related procedures.
====
10.2.2.2.4
System Information management function

Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available.

Editor’s note: How to support this function is FFS.
====

Since RRC function is located in gNB-CU, it is better for gNB-CU to have capability to centrally control gNB-DU’s scheduling and transmission of System Information on the radio interface. The gNB-DU is responsible for transmitting the received System Information according to the scheduling parameters provided. 

Some parts of the System Information (including SFN) is generated by the gNB-DU. If requested by the gNB-CU, the gNB-DU is responsible for creating and updating this gNB-DU related parts of the System Information according to the scheduling parameters provided.

Proposal 5: gNB-CU can provide information used for scheduling and transmission of System Information on the radio interface at the gNB-DU.

====

10.2.2.2.5
gNB-DU measurement reporting function (FFS)

The gNB-DU measurement reporting function is used to report the radio measurements of gNB-DU and UE associated measurements to the gNB-CU. 
====
There is no specific function regarding UE associated gNB-DU measurement reporting function on F1-C. Therefore, we propose to support the radio measurements of gNB-DU (i.e. non-UE associated reporting) only. In addition, we propose to rename this as measurement reporting function.
Proposal 6: It is proposed to support the radio measurements of gNB-DU (i.e. non-UE associated reporting) only and rename as measurement reporting function.
====

10.2.2.2.6
Load management function (FFS)

The load management function allows the gNB-CU to request the reporting of load information to the gNB-DU. The gNB-DU reports the result of load information to the gNB-CU.
====
In order to support a proper call handling, it is essential to rely on the knowledge of the overload level of both serving gNB-CU and serving gNB-DU.

One of the overload scenarios of gNB occurs when the usage of any resource within a gNB-DU is beyond the engineering limit. Load management function aims at adapting the behaviour of both gNB-CU and gNB-DU when facing an overload condition in gNB-DU in order to limit the severity of the overload condition and avoid any resource starvation. The main objective is to avoid performance degradation and outages when a gNB-DU is facing traffic exceeding its processing capacity. This function provides a smooth adaptation by progressively restricting some functionalities of the gNB-DU as overload increases. This can be supported by informing load information of the gNB-DU to the gNB-CU and resuming normal operation when overload situation at the gNB-DU has ended. Stage 3 Text Proposal for load management function is provided in another contribution [2].

Proposal 7: It is proposed to support load management function. This function informs an gNB-CU to reduce the signalling load towards the concerned gNB-DU and to resume normal operation when overload situation at the gNB-DU has ended. Stage 3 Text Proposal for load management function is provided in another contribution [2].
====
10.2.2.2.7
Paging function (FFS)

The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
====
There is no specific function regarding paging on F1-C. Therefore, we propose to remove this function.

Proposal 8: It is proposed to remove paging function.

====
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.
====
UE context in gNB-DU is associated with F1AP ID. From F1 interface perspective, no further UE context is required in the gNB-DU. Therefore, we propose to remove this FFS and clarify as part of Stage 3 (i.e. TS 38.473).

Proposal 9: It is proposed to clarify the APID handling as part of Stage 3 (i.e. TS 38.473), and remove the FFS from F1 UE context management function.

====
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.

====
Bearer management function is defined in F1 interface, which will further support the mobility between gNB-DUs. RRM functions can be clarified as part of gNB-DU management function. Therefore, we propose to remove those FFS. Furthermore, QoS information seems not provided to the gNB-DU.
Proposal 10: It is proposed to remove FFS and QoS information from bearer management function.

====
10.2.2.2.10
Transfer of RRC message

This function allows to transfer RRC messages between gNB-CU and gNB-DU.

Editor’s note: Whether RRC message is transferred over F1-C or F1-U or both is FFS.

====
RAN3 has agreed the general principle of C-plane and U-plane separation. In order to ensure the reliable delivery of RRC message, F1-C (SCTP) should be used. If F1-U (GTP-U) is used, uplink F1-U SN and packet loss detection mechanism must be introduced for possible packet loss and out of order delivery. It seems F1-C solution is simpler and more reliable. We also propose to rename as RRC message transfer function.
Proposal 11: It is proposed to agree on F1-C (F1AP over SCTP) for delivering RRC message and rename as RRC message transfer function.
====
10.2.2.3.2
Flow control function 

This function allows to control the downlink user data flow to the gNB-DU. The detailed protocol is specified in TS 38.475 [4x].

Editor’s note: Whether to support uplink flow control is FFS.
====
Uplink flow control seems not necessary considering the capacity of gNB-CU at least in Rel15.
Proposal 12: It is proposed to not support uplink flow control in Rel-15.
Proposal 13: It is proposed to agree on the TP for TS 38.401 provided in [1], and the corresponding Stage 3 TPs for TS 38.473 provided in [2] and [3].
3
Conclusions
Proposal 1: It is proposed to agree on the proposed name of each function.

Proposal 2: It is proposed to remove GTP-U tunnel management function.

Proposal 3: It is proposed to clarify the mapping mechanism of NR Cell ID as part of Stage 3 (i.e. TS 38.473), and remove the FFS from F1 interface management function. The error indication function should be used by both nodes.
Proposal 4: It is proposed to agree to support gNB-DU management function to perform the Cell, BCCH, PCCH, CCCH related procedures.

Proposal 5: gNB-CU can provide information used for scheduling and transmission of System Information on the radio interface at the gNB-DU.

Proposal 6: It is proposed to support the radio measurements of gNB-DU (i.e. non-UE associated reporting) only and rename as measurement reporting function.

Proposal 7: It is proposed to support load management function. This function informs an gNB-CU to reduce the signalling load towards the concerned gNB-DU and to resume normal operation when overload situation at the gNB-DU has ended. Stage 3 Text Proposal for load management function is provided in another contribution [2].
Proposal 8: It is proposed to remove paging function.

Proposal 9: It is proposed to clarify the APID handling as part of Stage 3 (i.e. TS 38.473), and remove the FFS from F1 UE context management function.

Proposal 10: It is proposed to remove FFS and QoS information from bearer management function.

Proposal 11: It is proposed to agree on F1-C (F1AP over SCTP) for delivering RRC message and rename as RRC message transfer function.

Proposal 12: It is proposed to not support uplink flow control in Rel-15.

Proposal 13: It is proposed to agree on the TP for TS 38.401 provided in [1], and the corresponding Stage 3 TPs for TS 38.473 provided in [2] and [3].
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