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1 Introduction

The gNB-CU-UP can be connected to multiple gNB-CU-UPs. During Bearer Context Setup and Modification procedure, the gNB-CU-CP needs to select a gNB-CU-UP for each bearer of a UE. So the gNB-CU-CP has to support gNB-CU-UP selection function. In this contribution, we discuss the gNB-CU-UP selection function and a weight factor, which is indicated from a gNB-CU-UP to the gNB-CU-CP during E1 Setup and gNB-CU-UP Configuration Update procedures. Also we provide the text proposal for TS38.460 in this contribution.
2 Discussion 
As already agreed, multiple gNB-CU-UPs can be connected to one gNB-CU-CP. Among the gNB-CU-UPs, the gNB-CU-CP selects a gNB-CU-UP for a bearer or multiple bearers and multiple gNB-CU-UPs can be selected to support one UE.
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And even though the capabilities of the gNB-CU-UP has not been finally agreed yet, as discussed in RAN3#99bis, the gNB-CU-UP may provide its supported capabilities to the gNB-CU-UP, e.g. Supported 5QI, NR CGI, Security Information.
9.2.1.4
GNB-CU-UP E1 SETUP REQUEST

This message is sent by the gNB-CU-UP to transfer information for a TNL association.

Direction: gNB-CU-UP ( gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-UP ID (FFS)
	M
	
	9.3.1.x3
	
	YES
	reject

	gNB-CU-UP Name (FFS)
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported 5QI (FFS)
	M
	
	9.3.1.x2
	
	YES
	reject

	Security information (FFS)
	
	
	
	
	
	

	NR CGI (FFS)
	M
	
	9.3.1.x1
	
	YES
	reject

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	EACH
	Reject

	>PLMN Identity
	M
	
	9.3.1.7
	
	-
	-

	>Slice Support List
	O
	
	Slice Support List
9.3.1.8
	Supported S-NSSAIs. 
	-
	-


So the gNB-CU-CP needs to support the gNB-CU-UP selection function to select the appropriate gNB-CU-UP depending on the requested services from a UE and a UE security capability, etc.

Proposal 1: Introduce the gNB-CU-UP selection function supported by the gNB-CU-CP.

In addition to the service specific or the UE specific parameters, the gNB-CU-UP specific parameter can be used to select the gNB-CU-UP for a bearer or multiple bearers. gNB-CU-UPs are generally implemented on the virtualization platform. The gNB-CU-UPs connected to the same gNB-CU-CP may be supported on the different H/W platforms and the processing capability of the H/W platforms may be different. Also the virtualization resource assigned for a gNB-CU-UP may be different even though the gNB-CU-UPs are supported on the same H/W platform. So the processing capability of each gNB-CU-UP may be different.
Observation 1: The processing capability of each gNB-CU-UP may be different. 
In LTE system, multiple entities having the same functionality can be used and the load balancing between the entities are supported. In case of MME selection, the MME Load Balancing functionality is supported in the eNB to achieve load balancing between MMEs. This is supported by setting a Weight Factor for each MME, such that the probability of the eNB selecting an MME is proportional to its Weight Factor. The Weight Fact is set according to the capacity of an MME node relative to other MME nodes and is sent from the MME to the eNB via S1AP messages.

Observation 2: In LTE system, the load balancing function is supported when multiple entities having the same functionality is used and the Weight Factor is used to support the load balancing function.
With these observations, each gNB-CU-UP connected to the same gNB-CU-CP may have different processing capacity and if then, the gNB-CU-CP needs to support the load balancing among the gNB-CU-UPs considering the weight factor which is sent from each gNB-CU-UP to the gNB-CU-CP.
Proposal 2: Support the load balancing of the gNB-CU-UPs in the gNB-CU-CP according to the Weight Factor which is sent from each gNB-CU-UP to the gNB-CU-CP.

3 Conclusions
In this contribution, we discussed the location of the user inactivity monitoring and propose that
Proposal 1: Introduce the gNB-CU-UP selection function supported by the gNB-CU-CP.

Observation 1: The processing capability of each gNB-CU-UP may be different. 
Observation 2: In LTE system, the load balancing function is supported when multiple entities having the same functionality is used and the Weight Factor is used to support the load balancing function.

Proposal 2: Support the load balancing of the gNB-CU-UPs in the gNB-CU-CP according to the Weight Factor which is sent from each gNB-CU-UP to the gNB-CU-CP.

Proposal 3: Agree the TP for TS38.460 provided in the Annex and the TP for TS38.463 in R3-183031 [2].
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Annex. Text Proposal for TS38.460
---------------------------- Start of TP ---------------------------
5.x
gNB-CU-UP selection
Editor’s note: The further description of this function is FFS. 
The interconnection of gNB-CU-CP to multiple gNB-CU-UPs is supported. Therefore a gNB-CU-UP selection function is located in the gNB-CU-CP to determine the appropriate gNB-CU-UP association for each bearer of UEs.

On E1 interface, no specific procedure corresponds to the gNB-CU-UP selection function.

The E1 interface supports the indication by the gNB-CU-UP of its relative capacity to the gNB-CU-CP, in order to achieve load-balanced gNB-CU-UPs which are connected to the same gNB-CU-CP.
---------------------------- End of TP ---------------------------
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