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1   Introduction
In latest RAN3 meetings, there are several papers discussing NG RAN architecture, major issues, including how gNB is oriented towards external interface,  how internal architecture should be structured and how related identifies should be defined, were discussed [1] [2] [3] [4]. 
In this contribution, we tried to give further analysis of these issues, based on different scenarios, some suggestions were proposed.
2   Discussion
In this contribution the following aspects are discussed. 

· how gNB is structured under different scenarios
· Network element identifier over external interfaces
2.1   Typical scenarios
The following agreements related with architecture reached in last RAN3 meeting could be used as a starting point:
· Termination point of the interface NG, X2, Xn and S1-U are the gNB

· Working Assumption: Internal structure of the gNB is not visible to the CN and to other RAN nodes (and the UE and FMC and the WLAN)
We try to illustrate two deployment scenarios in the Figure 1&2. As could be seen from Fig.1 that actually there are sub-scenarios, one is a standalone gNB with no split, the other is a standalone gNB with CU-DU split. In Fig.2, co-location of eNB and gNB is considered as another possible scenario where eLTE eNB is also connected to EPC as a legacy eNB.  
Taking the above agreements into account, and checking the Fig.1, we could see that as a gNB, for non-split case, it is just a complete logical node, while for split case, gNB could comprise of one gNB-CU/CU and one or more gNB-DUs/DUs; another point is, if seen from NG interface, for the case that there are more than one gNB-DU connected to a gNB-CU,  there should be more than one logical links between NG core network and a CU (see right side in Fig.1), if we go for the conception that a gNB just comprises one CU and one DU.
Observation 1: There are deployment scenarios of split and non-split for a gNB.

Observation 1a: A gNB could comprise of one gNB-CU/CU and one or more gNB-DUs/DUs.
A further point is, when checking Fig.2, we could see that actually now the gNB stands for NR base station, which means when NR base station and LTE base station are co-located, from functionality point of view, NR base station and LTE base station are logically separated, which allows independent evolution of LTE and NR..
Observation 1b: NR base station and LTE base station could be co-located, and are logically separated from functionality point of view.
Proposal 1: It is proposed RAN3 take observation 1 series into account when deciding gNB definition, a tentative definition could be:

gNB:  A logical node supports NR access and provides connectivity to NGC, which could be split into one central unit and one or more distribute units. 
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Figure1: standalone gNB with and without split 
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Figure 2: Co-location of eLTE eNB and gNB
2.2   Identifiers
Taking observation 1a into account, since there are more than one DUs inside this gNB, and with the agreement in last RAN3 meeting that “DU could support one or more cells”, we could reach a further observation that for this logical node gNB, it could manage many cells, up to hundreds maybe pending on the number of DUs. 

Observation 2: gNB, as a logical node, could manage many cells, maybe up to hundreds, pending on the number of DUs.

With such observation, we could see that actually we expand the legacy conception that a LTE eNB or a UMTS NodeB just manages up to, say three sectors/cells. When it comes to gNB identifier definition, it seems that the number of gNB should similar as that of eNB, however, if we take into account the possible deployment of huge number of small cells, small cells of high frequency for example, the number of gNBs will be much larger than the number of LTE eNB; consequently, the number of 5G cells should also be much larger than the number of LTE cells, needless to say, eLTE cells connecting to NGC could also be considered as 5G cells. So, we could have the following observation:

Observation 3: Both the number of gNB and the number of NR cells are much larger than that of LTE eNB and LTE cell.

The identifier over NGC and identifier broadcast in the cell

With such tentative working assumptions, the next question is how base station identifier and cell identifier should be defined. Let’s take LTE as an example [5]: 

CellGlobalIdEUTRA ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellIdentity






CellIdentity

}
CellIdentity ::=




BIT STRING (SIZE (28))
We also have the following definition in [6] that:
eNB Identifier (eNB ID): used to identify eNBs within a PLMN. The eNB ID is contained within the CI of its cells.
and [7] for that:

2.2.1.1   9.2.1.37
Global eNB ID and Cell ID
This information element is used to globally identify an eNB (see TS 36.401 [2]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	……
	……
	……
	……
	

	>>Macro eNB ID
	M
	
	BIT STRING (20)
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see subclause 9.2.1.38) of each cell served by the eNB.

	……
	……
	……
	……
	……


In general, as we could see that there is a mapping rule between the cell identifier and the corresponding base station identifier, it is proposed to use the same rule when designing identifiers for NG-RAN node.

Proposal 2: it is proposed RAN3 agree to take the same mapping rule between cell identifier and the corresponding base station identifier for NG-RAN design.

It is a reasonable way that we could follow the principle of LTE design, i.e. CI of NR cell = gNB id + cell id, actually this was already reflected in some papers in last RAN3 meeting, [2] for example. In [2], it is proposed to use a combination of eNB ID plus NR node ID, it is straight forward way, since an eNB ID and an NR node ID could represent standalone deployment of eLTE eNB and gNB respectively, and the combined one could be used for co-location case, i.e.:

Global-NG-RAN-Node-Identity ::= SEQUENCE {




plmn-id

PLMN,




e-UTRA-node-id
E-UTRA-Node-ID

OPTIONAL,




nr-node-id

NR-Node-ID


OPTIONAL,

}

E-UTRA-Node-ID
::= BIT STRING (18..21)  -- FFS, example values
NR-Node-ID
::= BIT STRING (18..24)  -- FFS, example values

An even direct way to reflect the logically independent deployment of eNB and gNB is to have a choice like:
Global-NG-RAN-Node-Identity ::= SEQUENCE {




plmn-id

PLMN,




ng-RAN-node-id


NG-RAN-node

OPTIONAL




}

NGRAN-node::= CHOICE {




e-UTRA-node-id
E-UTRA-Node-ID,




gnodeb-id

gNodeB-ID,

}
As could be seen from two options that the second option proposed in this paper follows the mapping rule between node identifier and cell identifier while the option in [2 seems a little bit strange when a combination of eNB identifier and NR node identifier is used since anyway core network knows each physical node to which it is connected..
Here we could also have some other options if we would like to consider the case that an eLTE cell connecting to 5G core should be part of cell planning, i.e. the size of LTE cell identifier is the same as the NR cell. For this case, for example, we could extend the existing 28bits to 32 bits for the cell ID within which the 22 leftmost bits corresponds to node ID while the rest of 12 bits corresponds to the cell served by the node, the only update needed here is eLTE eNB when connecting to 5G core, i.e.to compile a 32-bits ID over NG-C, and broadcast the additional four bits so that 5G capable UE could understand that this LTE cell is now connected to 5G core and also knows how to derive the serving RAN node ID and the serving cell ID. Of cause, such mechanism increases the flexibility at the cost of complexity whose use case might be questionable.
Proposal 3: It is proposed RAN3 discuss the coding mechanism for gNB and corresponding serving cell. From the simplicity point of view, the approach proposed in this paper is preferred.
3   Conclusion
This paper tried to give initial analysis of NG RAN deployment scenarios and discussed the possible identifiers to be transmitted over NGC and over radio. Based on the discussions in this paper, it is proposed RAN3 to discuss the following observations, working assumpiton and agree corresponding proposals:

Observation 1: There are deployment scenarios of split and non-split for a gNB.

Observation 1a: A gNB could comprise of one gNB-CU/CU and one or more gNB-DUs/DUs.

Observation 1b: A NR base station and LTE base station could be co-located, and are logically separated from functionality point of view.
Proposal 1: It is proposed RAN3 take observation 1 series into account when deciding gNB definition, a tentative definition could be:

gNB:  A logical node supports NR access and provides connectivity to NGC, which could be split into one central unit and one or more distribute units.
Observation 2: gNB, as a logical node, could manage many cells, maybe up to hundreds, pending on the number of DUs.
Observation 3: Both the number of gNB and the number of NR cells are much larger than that of LTE eNB and LTE cell.
Proposal 2: it is proposed RAN3 agree to take the same mapping rule between cell identifier and the corresponding base station identifier for NG-RAN design.
Proposal 3: It is proposed RAN3 discuss the coding mechanism for gNB and corresponding serving cell. From the simplicity point of view, the approach proposed in this paper is preferred.
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