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1
Introduction
This paper takes a look into F1AP topics not covered in other agenda items.

It is accompanied by a TP for 38.473.
2
Discusson

2.1 
Introduction of NPN Broadcast Information in F1AP

This TP has certain dependencies on the discussions on network slicing.

The main aim followed in R3-202140 [NPN Slicing TP F1AP] is to dis-entangle Network Slicing related information from Broadcast information as far as possible. Following that principle, anything that goes into the new NPN Support Information IE should be NPN non-broadcast related information. A separated IE is defined that contains NPN broadcast related information.

In order to include the NPN Broadcast Information properly, we should have a look into 38.331 v16.0.0, where the NPN enhancements have benn introduced in SIB1:

CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityList                   PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}     OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16    ENUMERATED {true}         OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16        NPN-IdentityInfoList-r16  OPTIONAL    -- Need R

    ]]

}
PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode           OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode               OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

    [[

    iab-Support-r16                     ENUMERATED {true}              OPTIONAL       -- Need R

    ]]

}

NPN-IdentityInfoList-r16 ::=     SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16

NPN-IdentityInfo-r16 ::=         SEQUENCE {

    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,

    trackingAreaCode-r16             TrackingAreaCode,

    ranac-r16                        RAN-AreaCode                      OPTIONAL,       -- Need R

    cellIdentity-r16                 CellIdentity,

    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},

    ...

}

NPN-Identity-r16 ::=             CHOICE {

    pni-npn-r16                      SEQUENCE {

        plmn-Identity-r16                PLMN-Identity,

        cag-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-Identity-r16

    },

    snpn-r16                         SEQUENCE {

        plmn-Identity                    PLMN-Identity,

        nid-List-r16                     SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16

    }

}

CAG-Identity-r16 ::=             BIT STRING (SIZE (32))

NID-r16 ::=                      BIT STRING (SIZE (52))

The served cell information in F1AP contains also Network Slicing information, in XnAP this is provided per NG-RAN node. So, for served cell information related to the logical cell, it would be possible to associate NPN information with each PLMN ID in the Served PLMNs IE.

This is, however, not possible, within the Broadcast PLMN Identity Info List IE, because the contained PLMN Identity List is a plain list of PLMN IDs, where each item is not extendable.

Therefore, it is proposed to follow the approach taken in XnAP, and provide a new NPN Broadcast Information IE on top level and within the Broadcast PLMN Identity Info List IE, containing basicall the npn-IdentityList-r16 in 38.331. The PLMN Identity List within the the Broadcast PLMN Identity Info List IE would need to be ignored if the NPN Broadcast Information is present.
The following depicts a schematic example implementation to explain approach taken in R3-20xxx3 and is followed in this TP as well, but now introducing a new IE “NPN Broadcast Information”.

<<<< Schematic implementation of the NPN Broadcast Information and the NPN Support Information IEs >>>>>

9.3.1.10
Served Cell Information

This IE contains cell configuration information of a cell in the gNB-DU.
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	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.37
	Supported S-NSSAIs per TA. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.x2
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	NPN Broadcast Information
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	>PLMN Identity List
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	9.3.1.xy
	NPN broadcast related info
	YES
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	...
	
	
	
	
	
	


<<<< Schematic implementation of the NPN Broadcast Information and the NPN Support Information IEs >>>>>

Proposal 1:
For the Served Cell Information IE, It is proposed to separate in F1AP NPN broadcast (cell configuration) information from NPN non-broadcast (e.g. slice support information) and define a new NPN Broadcast Information IE, separate from the new NPN Support Information. This is the consequence of discussions in the other AI on Network Slicing.
Proposal 2:
For the Served Cell Information IE, it is proposed to include the NPN Broadcast Information IE on highest IE level and within the within the Broadcast PLMN Identity Info List IE. If the NPN Broadcast Information is included;
in the Broadcast PLMN Identity Info List IE, if the NPN Broadcast Information IE is present, the content of the Legacy PLMN Lists are ignored.
2.2 
NPN specific information in F1AP UE associated signalling

F1AP UE associated signalling contains in several procedures the indication of the network the UE has chosen in case of initial registration to the network. In case of SNPN, the PLMN ID needs to be amended by the NID in order to allow the inidication of the selected / serving SNPN in case the gNB is shared among several
The following procedures are affected:

UE Context Setup:

The UE CONTEXT SETUP REQUEST message contains the Serving PLMN ID in order to allow the gNB DU to allocate and use radio resources properly for network slicing in case of shared radio resources.

The BL CR already contains the Serving NID which is functionally correct. Probably we could generalise the IE in order to be forward compatible.

Proposal 3:
Acknowledge the need for a Serving SNPN indication in the UE Context Setup procedure to be sent to the gNB DU and to consider generalising the currently included IE for forwards compatibility.

UL RRC Message Transfer:

The Selected PLMN ID IE was introduced for shared networks in order to allow the gNB DU to provide the Selected PLMN ID explicitly, as msg5 contains a PLMN index (only). If the gNB CU is not able to interpret the PLMN index correctly, the Selected PLMN ID IE provides a kind of assistance information.

Proposal 4:
Include an additional IE (e.g. Selected NPN  Information) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

DL RRC Message Transfer:

The PLMN Assistance Infor for Network Sharing IE was introduced for shared networks in order to allow the gNB CU to provide the Selected PLMN to the gNB-DU in case of redirection to another gNB-CU. This needs to be extended by the NID.

Proposal 5:
Include an additional IE (e.g. Selected NPN  Information) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

3
Conclusion and proposal

We went through open F1AP issues and propose the following:

Proposal 1:
For the Served Cell Information IE, It is proposed to separate in F1AP NPN broadcast (cell configuration) information from NPN non-broadcast (e.g. slice support information) and define a new NPN Broadcast Information IE, separate from the new NPN Support Information. This is the consequence of discussions in the other AI on Network Slicing.

Proposal 2:
For the Served Cell Information IE, it is proposed to include the NPN Broadcast Information IE on highest IE level and within the within the Broadcast PLMN Identity Info List IE. If the NPN Broadcast Information is included;
in the Broadcast PLMN Identity Info List IE, if the NPN Broadcast Information IE is present, the content of the Legacy PLMN Lists are ignored.
Proposal 3:
Acknowledge the need for a Serving SNPN indication in the UE Context Setup procedure to be sent to the gNB DU and to consider generalising the currently included IE for forwards compatibility.

Proposal 4:
Include an additional IE (e.g. Selected NPN  Information) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

Proposal 5:
Include an additional IE (e.g. Selected NPN  Information) into the UL RRC MESSAGE TRANSFER message containing the NID in order to indicate the selected SNPN in case of initial registration.

It is proposed to agree on the TP in R3-202134
