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1
Introduction
At RAN3#97, the length (in bits) of the NCI was discussed and the following Working Assumption (WA) was reached:

Working Assumption: Length of NR Cell Identity is 36 bits
In addition, the following was agreed:

Agreement: gNB ID (contained in the NCI) can be of variable length (whether it is a discrete set or a range is FFS)
The above decisions were reached based on input received from operators during the RAN3#97 meeting. In this paper, we discuss possible values for flexible gNB ID length, and propose a way forward.
2
Discussion
We do not see any reasons to challenge the working assumption of 36-bit length of NCI, and therefore propose to convert the working assumption into an agreement.  
Proposal 1:
Confirm the working assumption and agree on a length of NR Cell Identity (NCI) of 36 bits.
In addition, an LS should be sent to RAN2 to inform them of the NCI length so that they can take it into account when designing system information.

Proposal 2:
Send an LS to RAN2 informing them of the NCI length.
For the structure of the NCI, different views were discussed during the RAN3#97 meeting. Some of the input is captured below [1]:

-
At least one operator indicated that a gNB ID length of 26 bits is needed. In that scenario, 1024 cells per gNB (10 bits) was considered sufficient. The 26 bits for gNB ID length was the upper bound proposed during RAN3#97.

-
Smaller values of gNB ID length were also proposed, e.g. 18, 20 and 24 bits.

The upper bound of 26 bits for the gNB ID length is motivated by the envisioned massive scale of deployments in higher frequency bands where each individual gNB has a small coverage area.
Proposal 3:
gNB ID length of 26 bits shall be supported.
As explained in [2], smaller values of gNB ID length imply larger values for the number of cells per gNB, which are needed to support centralized deployments where a single gNB-CU hosts a large number of gNB-DUs. One gNB-DU can host numerous cells, e.g. to support carrier aggregation, multiple sectors, and lower-layer split deployments with multiple TRPs. As an example, assuming 8 carriers and three sectors, one gNB-DU would host 24 cells.
In NG-RAN, the following aspects need to be considered regarding the maximum number of supported cells per gNB:
-
For higher frequency deployments, the site density and correspondingly the cell density is expected to be higher compared to lower frequency deployments. 
-
In a centralized deployment, a large number of cells are hosted by one logical gNB instance. How many cells one gNB is capable to host depends on the gNB implementation, the deployment, and on the specified maximum number of cells.
Table 1 shows different required values for the Cell Identity length for a number of gNB-DU per gNB-CU. Note that the number of cells hosted in a gNB-DU is variable. Here, a maximum of 24 cells per gNB-DU is assumed.

	Number of gNB-DUs per gNB-CU
	Cells per gNB assuming 24 cells per gNB-DU
	Required Cell Identity length
	Resulting maximum number of cells per gNB
	Resulting gNB ID length

	32
	786
	10
	1,024
	26

	64
	1,536
	11
	2,048
	25

	128
	3,072
	12
	4,096
	24

	256
	6,144
	13
	8,192
	23

	512
	12,288
	14
	16,384
	22

	1024
	24,576
	15
	32,768
	21

	2048
	49,152
	16
	65,536
	20


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

It can be observed that the number of gNB-DUs hosted by a gNB-CU is limited by the value of the gNB-ID length. For example, with a gNB-ID length of 26 bits, only 32 gNB-DUs can be hosted by a single gNB-CU assuming 24 cells per gNB-DU. 
Proposal 4:
The maximum number of cells per gNB should be 65,536. Therefore, gNB ID length of 20 bits shall also be supported.
3
Conclusions
In this paper, we have provided our views on gNB ID and NCI. The following is proposed:
Proposal 1:
Confirm the working assumption and agree on a length of NR Cell Identity (NCI) of 36 bits.
Proposal 2:
Send an LS to RAN2 informing them of the NCI length.
Proposal 3:
gNB ID length of 26 bits shall be supported.
Proposal 4:
The maximum number of cells per gNB should be 65,536. Therefore, gNB ID length of 20 bits shall also be supported.
A text proposal for TS 38.413 is provided in Appendix A, and a draft LS to RAN2 is provided in [4].
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Appendix:

Text Proposal for TS 38.413 V0.3.0

Start of Text Proposal for TS 38.413
9.3.1.6
Global gNB ID
Editor’s Note:
How to support flexible length gNB IDs is FFS.
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 Length 20
	
	
	
	

	>>gNB ID Length 20
	M
	
	BIT STRING (SIZE(20))
	Equal to the 20 leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.

	>gNB ID Length 26
	
	
	
	

	>>gNB ID Length 26
	M
	
	BIT STRING (SIZE(26))
	Equal to the 26 leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.


9.3.1.7
NR CGI

Editor’s Note:
Length of NR Cell Identity is pending confirmation from RAN2. 

This IE is used to globally identify an NR cell (see TS 38.300 [8]).

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

	PLMN Identity
	M
	
	9.3.3.5
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.3.1.6).


End of Text Proposal for TS 38.413
