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1
Introduction

From papers submitted to this RAN3 meeting we observe a convergence to alternative 2 (see R3-186431, R3-186523, R3-186523 and R3-186867) where this alternative is as follows [3]:

“Alternative 2: CU provides some assistance information to DU to help DU update the UAC barring information e.g. barring factor/barring time for each UE category.”

2
Discussion
Our understanding of Alternative 2 is that the DU decides the RRC UAC settings in the SIB and these settings can be influenced by the CU. By influencing we mean that the CU can signal information helpful for the DU to better decide how the parameters should be set, but the final choice of what UAC settings to choose remains at the DU.
2.1 Control mechanism
Figure 1 illustrates how the CU and DU could interact via the function f(R1,R2) to set the RRC parameters based on load information.
· SIB: The content of the SIB

· R1: Load control signal from the DU

· R2: Load control signal from the CU (F1AP)

· f: Function which receives the input R1 and R2 and returns the UAC SIB RRC parameters

· CU Load control: Load control entity in the CU

· DU Load control: Load control entity in the DU
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Figure 1: Illustration of UAC load control architecture

There are several control mechanisms imaginable and [1] presents one of them. Our understanding of this proposal is that the CU provides an indication on how much the DU shall reduce the incoming rate of UEs accessing the CU relative to a reference level. It is however unclear to us what the reference level is. We see the following options:
1. Reference level is when no UAC is applied;

2. Reference level is when the message is received by the DU
3. Reference level is something else.
In all cases it is unclear how the CU understands which barring is applied in the DU when it requests a specific reduction level. This type of solution seems only applicable when one node is in control.

This reference level is also visible over the F1 interface as a state. When the load in the CU decreases, the CU consequently needs to signal to the DU that the rate of incoming UEs can be increased. However, this may need to be done in a step wise manner to avoid UEs waiting for access when simultaneous access attempts are made.

To avoid these difficulties and achieve a robust low-complexity solution our proposal is this. Use the UAC settings currently in use as reference and the CU or DU requests an additional reduction based on this reference level. As time passes and the situation of overload improves, the DU will decrease the barring parameters in such way that less UEs are prohibited access. How this could work is illustrated in Figure 2. The blue line indicates the barring level applied by the DU based on the requests from both the DU and the CU. The barring level is then mapped onto suitable UAC RRC parameters according to configuration in the DU.
The way barring level y is updated in this example is as follows: 

y[n+1] = λy[n] 

IF ((R1 == 1) OR (R2 == 1)) 

y[n] = y[n] + Δ
END IF
Where the parameters have been set to

· λ = 0.9
· Δ = 0.1
· R1 or R2 equal to 1 corresponds to a request from the DU or CU to further decrease the UE access rate.
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Figure 2: Access class barring level when taking input from the DU and the CU into account.
Which access classes are barred at different barring levels could be configured in the DU hence we see a limited benefit in indicating this over F1. The rationale is that the DU would know how to prioritize between different slices and PLMNs. If RAN3 would identify use cases where such extra information is needed this could be incorporated in the solution.
2.3 F1AP Message 
Several contributions ([1], [2]) propose to use the GNB-CU CONFIGURATION UPDATE procedure. We believe that a better solution is to define a new message. We believe that given the identified requirements it is sufficient that the CU indicates that it wants a reduction of the signalling, but is could be possible to differentiate between different levels. An example to clarify what a message could look like is the following where grey text indicates optimisations which can be added if considered necessary by RAN3 (note that we don’t propose to add these IEs now since further analysis on the benefit is needed):
9.X.Y.Z
UE ACCESS RATE REDUCTION REQUEST

This message is sent by the gNB-CU to request the gNB-DU to reduce the rate of UEs requesting access in the gNB-CU.

Direction: gNB-CU ( gNB-DU 

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	PLMN
	O
	
	
	
	YES
	ignore

	S-NSSAI
	O
	
	
	
	YES
	ignore

	Reduction level
	O
	
	
	ENUMERATED(small, large)
	YES
	ignore


Proposal: Define a new F1AP message which enables the CU to request a decrease of the rate UEs are accessing the CU.
3
Conclusions and Proposals
Proposal: Define a new F1AP message which enables the CU to request a decrease of the rate UEs are accessing the CU.
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