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1 Introduction

This is the Sod for the following CB:

CB: # 24_Flexible_gNBIDlen

- Whether level 3 is a reasonable flexibility level for the gNB ID length to be supported? Whether any possible enhancement to NGAP/S1AP messages is needed if flexibility level 3 is confirmed? Indicate the cell ID range (used or not used) on NGAP/S1AP for a RAN node?

- Capture agreements if any
(HW - moderator)

Summary of offline disc
2 For the Chairman’s Notes

Propose the following:

Summary of offline discussion:

Three levels of flexibility for the gNB ID length are discussed.

· Level 1: If one node is reserved as gNB ID, then all its children as cell IDs belongs to this node.

· Level 2: If one node is reserved as gNB ID, then all its children as cell IDs belongs to this node except if a child node is reserved for a new gNB ID. 

· Level 3: On top of level 2, a parent node (macro gNB) can borrow back some cell IDs from its child node (pico gNB).

All companies including 4 operators confirms that supporting level 2 flexibility for the gNB ID length is sufficient.

For agreement:
If one node is reserved as gNB ID, then all its children as cell IDs belongs to this node except if a child node is reserved for a new gNB ID.

R3-213264 is revised in R3-214403, stage 2 CR, agreed.
R3-213265 is revised in R3-214404, stage 3 CR, agreed.
3 Discussion
3.1 Clarification on flexibility level of the gNB ID length
During the discussion of last meeting, the network signaling based solution was challenged that it may not work in some flexibility levels, for example, enlarging a gNB to support more cells by shortening its gNB ID, or a parent gNB with short gNB ID wants to use some cell IDs which should be under the ID space if its child node with a longer gNB ID.

Therefore, it is beneficial to clarify and confirm the flexibility level of the gNB ID length to be supported firstly. 
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Figure 1: Illustration on flexibility level of the gNB ID length

Figure 1 shows 3 levels of flexibility of the gNB ID length. It is noted that in Figure 1 it is assumed that the cell ID is 5 bits long and the node ID can be 2…4 bits long.

· Level 1: If one node is reserved as node ID, then all its children as cell IDs belongs to this node.

· Level 2: If one node is reserved as node ID,  then all its children as cell IDs  belongs to this node except if another node below is reserved for another node ID. This level is the typical scenario that pico nodes with longer node IDs are deployed under the coverage of a macro node with shorter node ID.

· Level 3: On top of level 2, a node may not own all its children even if there is no lower level node. Instead, part of its children nodes still belongs to the upper parent node. In Figure 1, the example is that cell 11110 is still served by gNB 111.
The moderator would like to encourage companies, especially operators,  to provide your views in below table on the support of level 3 flexibility for the gNB ID.

	Company
	Do you think that level 3 in Figure 1 above is a valid case in reality and need to support?
	Comment/Reason

	China Telecom
	Both level 2 and level 3 can work(
Level 2 seems enough at the current stage. For future proof, level 3 may be needed 
	Both level 2 and level 3 can work. 

RAN3 had studied and evaluate the impact to introduce flexible eNB id in LTE system. Numbering rule of node id/cell id is important for network planning and charging system. In 5G era, we have borrowed ideas from 4G and made numbering rule for gNB id.

Here I introduce our numbering rule for NG-RAN CGI
[image: image2.jpg]ECGI

___PLMINID
mcc MNC gNBID CellID
12bits_| 8~12bits 2abits 12bits

x2
Aabits

X6
abits

X7
Aabits

X8
abits

X9
abits





X1X2 to indicate a province, i.e., Beijing, Guangdong  

X3X4X5X6 to indicate local area,
X7X8X9: 12bits, namely b0,b1,b2,…,b11
b0 is reserved…default value is zero, it can be used to extend length of gnb id in future… So if AMF or other nodes find the b0 equal to 1, it means another type of gNB ID

b1b2b3 to identify 5G frequency

000: 3400-3500

001:3500-3600(China Unicom)

010:3300-3400(indoor)
100: 2.1GHz
b4 to identify indoor/outdoor cell

b5-b11: cell id/sector id…

Thus , from our point of view, level 2 is enough….

Other operators may have different numbering rules, so we are also ok for level 3….



	Verizon
	Level 2 flexibility seems enough for current deployments. 
	Numbering scheme provided by China Telecom is a good example of why Level 2 might be sufficient for now. Level 3 provides more flexibility but will involve more operational complexity. 

	BT
	Level 2 seems enough.
	From BT’s point of view level 2 would give sufficient flexibility, but other operators may have more stringent requirements on the usage of gNB IDs

	Deutsche Telekom
	Level 2 seems to be sufficient for now
	With present deployment level 2 seems to be enough. Nevertheless, the proposed level 3 approach gives extra flexibility w.r.t. numbering scheme, but under the cost of higher complexity for network operation. As it comes on top of level 2, we can think about possible introduction, if demand for higher flexibility is given in the future.

	ZTE
	Level 2 seems enough
	Level 3 depends on Operator’s requirements.


3.2 Solutions review

There  are two sets of CRs provided.

Set 1 CRs in R3-213264 and R3-213265 are proposing to send the new detected NRCGI to the AMF to determine the gNB ID by longest MSBs match in the AMF.  Set 1 supports level 2 flexibility only.

Set 2 CRs in R3-213299 and R3-213300 are a further enhancement on top of set 1 CRs in order to support level 3 flexibility. Additionally, set 2 CRs are proposing to enable the gNB to report the unused/invalid cell ID ranges to the AMF which are probably borrowed by its parent gNB in NG Setup and RAN Configuration Update.  Set 2 supports level 3 flexibility.

If the consensus to the question in section 3.1 is no, which means that level 2 is sufficient for support of flexible gNB Id length, please provide your view and comments on the set 1 CRs in R3-213264 and R3-213265.

	Company
	Do you agree on the CRs in R3-213264 and R3-213265?
	Comment/Reason

	China Telecom
	yes
	

	Verizon
	yes
	

	BT
	Yes
	

	Deutsche Telekom
	Yes
	

	ZTE
	Yes
	


If the consensus to the question in section 3.1 is yes, which means that level 3 shall be supported in standard for support of flexible gNB Id length, please provide your view and comments on the set 2 CRs in R3-213299 and R3-213300.

	Company
	Do you agree on the CRs in R3-213299 and R3-213300?
	Comment/Reason

	China Telecom
	If level 3 is agreed, we are ok for these CRs
	

	Deutsche Telekom
	Same view as CT
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]

If needed
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