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1
Introduction
This paper discusses issues regarding the maximum number of cells that can be supported in a gNB. A way forward and corresponding changes for are provided in CR in [2] and in Annex.
2
Discussion

At RAN3#109-e, there was discussion in regard to scenario in which a gNB-CU may not be able to support the cells indicated by all of the gNB-DUs under its control [1].

However, we believe a more likely scenario is that a gNB-CU while it has enough resources to handle all the cells from its gNB-DUs (e.g., a gNB-CU in cloud configuration), the limitation/bottleneck in regard to number of cells is actually not on the resource capacity at the gNB-CU, but rather on the maximum amount of values that can be signalled for a gNB itself. Currently, the maximum number of cells that a gNB can support is restricted to a 14-bit value (i.e. maximum of 16,384 cells) defined in TS 38.423 by the range maxnoofCellsinNG-RANnode and in TS 36.423 maxCeilinengNB. 
Given that a single gNB-DU can host up to 512 cells, the existing limit results in potentially capping the number of gNB-DUs that can be hosted by a gNB-CU to unnecessary low values (e.g., 32). Similarly, some reasons why the existing maximum number of cells for a gNB can be reached in foreseeable future can be
· Small cell deployments, in which a gNB-CU in cloud configuration may be in control of a very large number of gNB-DUs

· RAN Sharing deployments, in which potentially a different cell identifier could be used per PLMN for the same physical cell
To avoid this issue, a straightforward solution is to increase the maximum number that can be signalled in regard to number of cells that a gNB-CU can support to a larger value. For instance, increase from 14-bit value to a 17-bit value, which would avoid potential issues regarding unnecessary limits at gNB in long term. This will also require modifying the lower boundary for the range of gNB-IDs that can be signalled and which is currently set to 22-bits.

It is also worth noting the existing the maximum number of cells per gNB had been discussed at prior RAN3 meetings (RAN3#97, RAN3#97bis), and the gNB-ID lower bound of 22-bit considered a working assumption.

	Number of gNB-DUs per gNB-CU
	Required Cell Identity length (in bits)
	Resulting maximum number of cells per gNB
	Resulting gNB ID length (in bits)

	2
	10
	1,024
	26

	4
	11
	2,048
	25

	8
	12
	4,096
	24

	16
	13
	8,192
	23

	32
	14
	16,384
	22

	64
	15
	32,768
	21

	128
	16
	65,536
	20

	256
	17
	131,072
	19

	512
	18
	262,144
	18


Table 1: Possible formats for 36-bit NCI with variable length gNB ID

Proposal 1: Increase maximum number of cells to be supported per gNB from 14-bits to 17-bits in both TS 36.423 and TS 38.423.

Proposal 2: Modify the lower bound for the gNB-ID range from 22-bits to 19-bits.

4
Conclusions
Proposal 1: Increase maximum number of cells to be supported per gNB from 14-bits to 17-bits values in both TS 38.423 and TS 36.423.

Proposal 2: Modify the lower bound for the gNB-ID range from 22-bits to 19-bits in TS 38.413.
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Annex: NGAP Required Changes
Beginning of Text Proposal to TS 38.413
9.3.1.6
Global gNB ID

This IE is used to globally identify a gNB (see TS 38.300 [8]).

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

	PLMN Identity
	M
	
	9.3.3.5
	

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.

	CHOICE Extended gNB ID
	M
	
	
	

	>Extended gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(19..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.


Next Text Proposal to TS 38.413
GNB-ID ::= CHOICE {


gNB-ID

BIT STRING (SIZE(22..32)),

extended-gNB-ID

BIT STRING (SIZE(19..32)),

choice-Extensions

ProtocolIE-SingleContainer { {GNB-ID-ExtIEs} }

}

GNB-ID-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

End of Text Proposal to TS 38.413

