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1
Introduction

This paper explains the items introduced into the F1AP CR for network sharing concerning shared F1-C signalling transport.
It also looks into 38.401 and 38.472.
2
Discussion on F1AP
2.1
Non-UE associated signalling

2.1.1
Reset

The Reset procedure brings us right into the core of the discussions how shared F1-C signalling transport should work.

The Reset procedure provides two possibilities, either resetting the whole interface instance or resetting only certain UE associated signalling connections.

If a whole interface instance is to be reset, the interface instance can be distinguished by a partitioned Transaction ID, where, e.g. the first 3 or 4 bits are used to distinguish the sharing operator.

If only parts of an interface instance shall be reset by a single RESET message, the Part of F1 interface CHOICE is used.

There exists the possibility to reserve one special Transaction ID partition to indicate that more than one interface instance is concerned by a single RESET message, the exact meaning is supposed to be an OAM matter and should not be subject to standardisation.

This approach of using a partitioned Transaction ID value range is proposed to be followed for all non-UE associated F1-C signalling, which of course represents only one possible implementation.
Proposal 1-1:
Agree that associating a Transaction ID value to an interface instance, e.g. by partitioning the Transaction ID value range is possible. 
Observation 1-2:
The Reset procedure can operate on a per interface instance basis in a shared F1-C signalling transport environment.

2.1.2
F1 Setup

This following text in the general section 8.2.3.1 of the F1 Setup procedure needs further clarification in case several F1-C interface instances are sharing the same signalling transport:

This procedure shall be the first F1AP procedure triggered after a TNL association has become operational.
As AP specification text should concern a single interface instance only, one way to follow this principle would be to re-structure the latest version as follows:
The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered for the F1-C interface instance after a TNL association has become operational. 
NOTE:
If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedure is issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued via the same TNL association after that TNL association has become operational. 
The procedure uses non-UE associated signalling.

Such approach for stage 3 would also fit quite well into the approach taken in stage 2 where signalling transport sharing is captured in an informative Annex. Actually, the text in the NOTE can be deduced from the addition in the normative text.

Proposal 2-1:
Specify in F1 Setup general procedure discussion §8.2.3.1, that the requirement that the F1 Setup procedure shall be the first F1AP procedure triggered after a TNL association has become operational is valid for each F1-C interface instance.

Proposal 2-2:
To align with stage 2, the fact that for each F1-C interface instance a separate F1 Setup procedure is issued, which can be deduced from proposal 1 (via a partitioned Transaction ID), is put into an informative NOTE.

2.1.3
Introduction of an F1 Removal procedure

As discussed at last meeting, it was found beneficial to introduce an F1 Removal procedure to cater for the case where a PLMN becomes unavailable and would result in removing a logical interface instance as a whole.

As the reason to remove an F1-C interface instance may either stem from the DU side (OAM) or CU side (5GC/X2-C connectivity), both, CU and DU initiated F1 Removal procedure should be possible.

The respective, straightforward additions were added to the F1AP CR.
Proposal 3-1:
Agree to specify a F1 Removal procedure.

2.1.4
gNB-DU/CU Update procedures
In all the stage 2 BL CRs, we have captured a common understanding that at least for non-UE associated signalling concerning served cell info, one procedure instance should be able to carry information of more than one interface instance.

There are two F1AP procedures concerned with served cell information (and served cell control):

1)
gNB-DU Configuration Update

2)
gNB-CU Configuration Update

Containing Served Cells To Add, 

Ad gNB-DU Configuration Update


This procedure provides the gNB-DU with the possibility to setup/modify/delete served cells, to provide Cell Status information from the gNB-DU, and to allow the gNB-CU to request cells to be activated/de-activated.


The way how this procedure is used to transport information concerning multiple F1-C interface instances, retaining the logical architectural model, is supposed to work as follows:

-
Each served cell related information item is associated with a single logical node only.

-
As discussed during RAN3#103bis, a new IE corresponding to the NR RRC PLMNIdentityInfoList is introduced in the Served Cell Information IE to allow a logical node being aware of shared network related information.

Proposal 4-1:
Each served cell related information item in the gNB-DU Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

Proposal 4-2:
The Served Cell Information IE may contain a new IE corresponding to the NR RRC PLMNIdentityInfoList to allow a logical node being aware of all shared network related information broadcast.

Ad gNB-CU Configuration Update


This procedure provides the gNB-DU with the possibility to activate, de-activate and for cell barring. 


This procedure, like the gNB-DU Configuration Update procedure, is supposed to work in a way that the logical model is retained.

Proposal 4-3
Each served cell related information item in the gNB-CU Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

2.1.5
Coordination of SIB content for Warning messages.
As hinted in the stage 2 BL CR for 38.401 we have captured a common view on how SIB content owned by CUs and DUs are supposed to be coordinated:

Content for System Information Broadcast is assumed to be coordinated among the sharing PLMNs. PLMN specific SIB1 content is controlled by the respective PLMN owner. Non PLMN specific content needs coordination to avoid contradicting indication by PLMN specific gNB-CUs. For Warning messages (SIB6, SIB7 and SIB8), if provided by more than one gNB-CU, warning message duplicates are identified by provision of the Message Number and the Serial Number by the gNB-CU and not broadcast.

Editor’s Note:
PWS details need further check.

For warning messages, it was agreed to allow companies to check the approach to indicate message number and serial number by the CU to allow DUs to identify duplicates and to not broadcast duplicates.

This is realised by introducing new IEs into the gNB-CU System Information IE and the PWS System Information IE in F1AP

Proposal 5-1
Agree to introduce Message Identifier and Serial Number into the gNB-CU System Information IE to allow identification of duplicates by the DU.

2.2
UE associated and UE related signalling

2.2.1
Initial UL RRC Message Transfer

The title of section 2.2 caters for the fact that the INITIAL UL RRC MESSAGE TRANSFER procedure is supposed to be of the non-UE associated signalling category, this is why this message carries a Transaction ID IE. This message however is related to a UE not related to e.g. F1 interface management, this is why the gNB-DU provides a gNB-DU UE F1AP ID IE, to prepare the setup of a UE associated signalling connection. Anything said about the partitioning of the Transaction ID value range is valid for this procedure. If the possibility is chosen to use one Transaction ID partition to address all F1-C interface instances, this possibility is naturally not applicable for the Initial UL RRC Message Transfer procedure. How the gNB-DU UE F1AP ID IE can be used to denote the associated F1-C interface instance is described in the next chapter.
2.2.2
Other UE Context and Management and RRC Message Transfer procedures

Indicating the associated F1-C interface instance can be achieved, in a similar way as for the non-UE associated procedures, basically by associating a gNB-DU/CU UE F1AP ID value to an interface instance, e.g. by partitioning the gNB-DU/CU UE F1AP ID value range, to name one possibility. The way how the mapping of a gNB-DU/CU UE F1AP ID value to an interface instance is implemented and how this is communicated to the involved nodes is supposed to be an implementation and configuration matter. Respective NOTEs are added to the IE sections 9.3.1.4 gNB-CU UE F1AP ID and 9.3.1.5 gNB-DU UE F1AP ID.
Proposal 6-1:
Agree that associating a gNB-DU/CU UE F1AP ID value to an interface instance, e.g. by partitioning the gNB-DU/CU UE F1AP ID value range is possible.
3
Stage 2 changes for 38.401

There are the following FFS contained in the 38.401 BL CR, each Editor’s Note is commented and a proposal how to solve it is given:

Editor’s Note: Whether the above statement is limited to information concerning served cell info only is FFS.

Stage 3 is discussed for this FFS in 2.1. It is proposed to remove the EN and replace it by the statement “Non-UE associated signalling is associated to an F1-C interface instance by allocating the corresponding Transaction ID from a value range associated to that F1-C interface instance.”
Further, it should be made clear that association of the Transaction ID to an interface instance and potentially distributing the message content to different protocol termination instances is an implementation matter.

Editor’s Note: Details on UE-associated functions are FFS.

Stage 3 is discussed for this FFS in 2.1.5. It is proposed to remove the EN.

Editor’s Note:
PWS details need further check.

Stage 3 is discussed for this FFS in 2.2. It is proposed to remove the EN and replace it by the statement “A UE associated signalling connection is associated to an F1-C interface instance by allocating the corresponding gNB-DU UE F1AP ID and gNB-CU UE F1AP ID from value ranges associated to that F1-C interface instance.”

Observation 7-1:
All open items in the 38.401 BL CR can be closed, the additional text can follow discussions in section 3.
4
Changes necessary for 38.472 ?

The relevant paragraphs are the following. We number them and discuss them one by one:

1)
The gNB-DU and gNB-CU shall support a configuration with a single SCTP association per gNB-DU/gNB-CU pair. Configurations with multiple SCTP endpoints per gNB-DU/gNB-CU pair should be supported. When configurations with multiple SCTP associations are supported, the gNB-CU may request to dynamically add/remove SCTP associations between the gNB-DU/gNB-CU pair.

Ad 1)
As long as the logical node concept is kept, there is no issue with these statements. There is no contradiction contained in case a single SCTP association is shared among several DU/CU pairs, etc.

2)
The gNB-DU shall establish the SCTP association. The SCTP Destination Port number value assigned by IANA to be used for F1AP is 38472.
Ad 2)
Also this statement does not contradict the case of shared signalling TNL. Sharing TNL associations means that one of the logical entities sharing the signalling transport will have to establish the association.
3)
Within the set of SCTP associations established between one gNB-CU and gNB-DU pair, a single SCTP association shall be employed for F1AP elementary procedures that utilize non-UE-associated signalling with the possibility of fail-over to a new association to enable robustness. Selection of the SCTP association by the gNB-DU and the gNB-CU is specified in TS 38.401 [7].

Ad 3)
No issue identified, can be applied to shared TNL.
4)
When the configuration with multiple SCTP endpoints per gNB-DU is supported and gNB-DU wants to add additional SCTP endpoints, the gNB-DU Configuration Update procedure shall be the first F1AP procedure triggered on an additional TNLA of an already setup F1-C interface instance after the TNL association has become operational, and the gNB-CU shall associate the TNLA to the F1-C interface instance using the included gNB-DU ID.
Ad 4)
The yellow highlighted part is probably the one to further look at. The important thing is to check whether, although all kind of signalling might have gone overa an TNLA already, for a certain F1-C interface instance, which only started to make use of an additional TNLA, the gNB-DU Configuration Update procedure is the first signalling occurring for an F1-C interface instance. This is very well captured in the current 38.472.
Observation 8-1:
38.472 is phrased in a sufficient accurate manner to cater for the shared signalling TNL transport case. No changes are needed.
5
Conclusion and Proposals
We went through the main parts of F1AP and have analysed the changes needed to specify protocol additions needed for support of shared F1-C signalling transport.
The following was observed and is proposed:

Proposal 1-1:
Agree that associating a Transaction ID value to an interface instance, e.g. by partitioning the Transaction ID value range is possible. 
Observation 1-2:
The Reset procedure can operate on a per interface instance basis in a shared F1-C signalling transport environment.

Proposal 2-1:
Specify in F1 Setup general procedure discussion §8.2.3.1, that the requirement that the F1 Setup procedure shall be the first F1AP procedure triggered after a TNL association has become operational is valid for each F1-C interface instance.

Proposal 2-2:
To align with stage 2, the fact that for each F1-C interface instance a separate F1 Setup procedure is issued, which can be deduced from proposal 1 (via a partitioned Transaction ID), is put into an informative NOTE.

Proposal 3-1:
Agree to specify a F1 Removal procedure.

Proposal 4-1:
Each served cell related information item in the gNB-DU Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

Proposal 4-2:
The Served Cell Information IE may contain a new IE corresponding to the NR RRC PLMNIdentityInfoList to allow a logical node being aware of all shared network related information broadcast.

Proposal 4-3
Each served cell related information item in the gNB-CU Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

Proposal 5-1
Agree to introduce Message Identifier and Serial Number into the gNB-CU System Information IE to allow identification of duplicates by the DU.

Proposal 6-1:
Agree that associating a gNB-DU/CU UE F1AP ID value to an interface instance, e.g. by partitioning the gNB-DU/CU UE F1AP ID value range is possible.
Observation 7-1:
All open items in the 38.401 BL CR can be closed, the additional text can follow discussions in section 3.
Observation 8-1:
38.472 is phrased in a sufficient accurate manner to cater for the shared signalling TNL transport case. No changes are needed.
It is also proposed to agree on the F1AP CR in R3-192832. 
It is also proposed to update the CR on 38.401 along discussions in section 3 as proposed in R3-192981.
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