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1
Introduction
In RAN3#101, overload indication for F1 was agreed [1]. And, the mechanism seems also beneficial for X2 [2].
This contribution discusses the extension of the F1 overload indication to X2.  
2
Discussion
2.1 Overload indication for F1
The purpose of Overload indication for F1 was informing the gNB-CU that the gNB-DU is overloaded so that overload reduction actions can be applied.
To achieve it, very simple message was defined as below.

-------------------------------------Start of quotation from [1] -------------------------------------

9.2.1.Y
GNB-DU STATUS INDICATION

This message is sent by the gNB-DU to indicate to the gNB-CU its status of overload.

Direction: gNB-DU ( gNB-CU
	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

	gNB-DU Overload Information
	M
	
	ENUMERATED (overloaded, not-overloaded)
	
	YES
	reject


-------------------------------------End of quotation from [1] -------------------------------------

Observation 1: On F1, very simple message was introduced to inform the gNB-CU that the gNB-DU is overloaded so that overload reduction actions can be applied by gNB-CU.
2.1 Justification to introduce to X2

As described in [2], on EN-DC, eNB also needs such mechanism. 

For example, from signalling point of view, on X2, if a gNB receives many X2 AP signalling (e.g. gNB addition req.) in a short period (from same or different eNB), the gNB may not be able to handle them. Then, related eNBs should avoid sending further X2 AP signalling to the  overloaded  gNB.

That is because eNB/gNB can be provided from different vendors; their assumption of maximum capability would be different each other. 

To achieve that, it is necessary for gNB/gNB-DU to indicate overloaded to the eNB. (Without such indication, eNB may retry to connect same gNB; it implies the load for the overloaded nodes cannot be relieved.)

Observation 2: Similar with gNB-CU, eNB also needs de the knowledge of whether gNB is overloaded or not (since it will avoid further request to the overloaded node.)

Following figure illustrates how to avoid further request to the overloaded node.


[image: image1]
Figure 1. Overall procedure for configuring EN-DC when a node is overloaded
Furthermore, such mechanism would be more demanded to X2. For F1, as gNB-DU is connected to only one gNB-CU,  gNB-CU can know (1) estimated load (by # of UEs connected to the gNB-DU) and (2) Previous rejection to the request from gNB-DU. However, for X2, as gNB may be connected to several eNBs, eNB can NOT know either; (1) eNB doesn’t know how many UEs are connected to the gNB by other eNBs and (2) eNB doesn’t know whether some request from other eNBs were rejected.
Observation 3:Overload indication is more demanded over X2 rather than F1 as gNB may be connected several  eNBs and an eNB doesn’t know the status of other eNBs.

Thus, following proposal is obtained.

Proposal: RAN3 to extend F1 overload indication mechanism to X2.
3
Conclusion

This contribution discusses the extension of the F1 overload indication to X2.  
Following observations and proposals were obtained.

Observation 1: On F1, very simple message was introduced to inform the gNB-CU that the gNB-DU is overloaded so that overload reduction actions can be applied by gNB-CU.
Observation 2: Similar with gNB-CU, eNB also needs de the knowledge of whether gNB is overloaded or not (since it will avoid further request to the overloaded node.)

Observation 3:Overload indication is more demanded over X2 rather than F1 as gNB may be connected several  eNBs and an eNB doesn’t know the status of other eNBs.

Proposal: RAN3 to extend F1 overload indication mechanism to X2.

Corresponding CR for and X2 is available in [3]. (Modification on ASN.1 is not created on these versions.)
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