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1 Introduction

In Adhoc Qingdao meeting, regarding network architecture, it was agreed that An NG-RAN node is either:

-
a gNB, providing NR user plane and control plane protocol terminations towards the UE; or

-
an ng-eNB, providing E-UTRA user plane and control plane protocol terminations towards the UE.

Based on this agreement, this papers discusses:

-
the node identifiers design for different types of nodes.

2 Discussion
Identifier of ng-eNB
In E-UTRA, Global eNB ID is used to identify eNBs globally. The Global eNB ID is constructed from the PLMN identity the eNB belongs to and the eNB ID. And eNB ID is used to identify eNBs within a PLMN. The eNB ID is contained within the Cell ID of its cells. A Cell ID is formatted as a 28 bits bit string and it is broadcast over air to UE. The eNB ID is either 20 leftmost bits or 18 leftmost bits or 21 leftmost bits of the Cell ID.
Since ng-eNB still uses the same air interface with eNB and in order to avoid any change of air interface, the cells in ng-eNB should have same cell ID format with the cells in eNB. Then the ng-eNB should use same eNB ID/Cell ID format with eNB.

Proposal 1 ng-eNBs have same eNB ID format (as Global eNB ID IE in S1AP) and Cell ID format (as E-UTRAN CGI IE in S1AP) with eNBs.
Identifier of gNB
Since NR covers higher frequency spectrum, e.g. mmWave, the number of cells in NR should be higher than E-UTRAN. And taking CU-DU split deployment scenario into account, the numbers of base stations should be similar or less than E-UTRAN. We believe similar flexible gNB ID is useful for different deployment scenarios and it provides flexibility of deployment. Therefore, it is reasonable to have 32 bits NR Cell IDs, and 20/18/21 leftmost bits of the NR Cell IDs is gNB ID. 
Proposal 2 The length of NR CelI ID is 32 bits.

Proposal 3 Flexible length gNB ID is supported, i.e. the gNB ID could be either 20 or 18 or 21 leftmost bits of the NR Cell ID.

Since NG/Xn AP covers both ng-eNB and gNB, the node ID in NG/Xn AP should be a ‘CHOICE’ type as: 
 Node-ID::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID
}
Proposal 4 The enconding of node ID in NG/Xn AP for non-combo case is
Node-ID::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID
}
Combo Node
We think combo node has some benefits, to reduce transport layer deployment effort e.g. reduce number of SCTP links, to provide more flexibility for implementation e.g. flexibility for traffic steering between ng-eNB and gNB and etc. Based on the common NG/Xn interface will be used for both ng-eNB and gNB, there is no any reason to exclude the case.   
Proposal 5 Combo node should be supported in standard.
Regarding the identifier of the combo node, there could be two alternatives regarding the identifiers:

Alternative 1:

Node-id::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID,




combonode-id, combo-node-ID

}
Alternative 1-1:

Combo-node-ID::= New-Node-ID
Alternative 1-2:

Combo-node-ID := SEQUENCE {
        ngenodeb-id      eNodeB-ID,
         gnodeb-id       gNodeB-ID
}

Alternative 2:

Node-id::= SEQUENCE {




ngenodeb-id

eNodeB-ID

OPTIONAL,




gnodeb-id

gNodeB-ID

OPTIONAL


}
The alternative 1-1 defines a new collocated node id which is different with gNB ID and eNB ID, the main issue is the mapping this ID to Cell ID is difficult, otherwise it could need introduce a new broadcasting ID in air interface. Alternative 2 using a ‘SEQUENCE’ type, when collocated case, both eNB ID and gNB ID are included in the related signaling. And the alternative 2 can also be applicable for non-collocated case. However, alternative 2 may face some IOT issue in abnormal condition, e.g. it could be possible the gNB may include only one of identifiers, but the receiving side cannot detect whether the other one is missing or is not needed. Therefore, alternative 1-2 could be better solution. 
Proposal 6 the definition of the node ID for combo node should be:
Node-id::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID,




combonode-id, combo-node-ID
}
combo-node-ID-ID := SEQUENCE {
         ngenodeb-id eNodeB-ID,
         gnodeb-id       gNodeB-ID
}
3 Conclusion 
In this paper, we discuss the definition of NG RAN node ID and propose:
Proposal 7 ng-eNBs have same eNB ID format (as Global eNB ID IE in S1AP) and Cell ID format (as E-UTRAN CGI IE in S1AP) with eNBs.
Proposal 8 The length of NR CelI ID is 32 bits.

Proposal 9 Flexible length gNB ID is supported, i.e. the gNB ID could be either 20 or 18 or 21 leftmost bits of the NR Cell ID.

Proposal 10 The enconding of node ID in NG/Xn AP for non-combo case is
Node-ID::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID
}
Proposal 11 Combo node should be supported in standard.
Proposal 12 The definition of the node ID for combo node should be:
Node-id::= CHOICE {




ngenodeb-id

eNodeB-ID,




gnodeb-id

gNodeB-ID,




combonode-id, combo-node-ID

}
combo-node-ID-ID := SEQUENCE {
         ngenodeb-id eNodeB-ID,
         gnodeb-id       gNodeB-ID
}
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