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Introduction
[bookmark: _Hlk40172195]In this discussion we gather companies opinions for the case where a cell creation request would result in the number of supported cells in the CU to be exceeded.
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Summary of offline discussions
The issue was summarised as follows:
A gNB-CU has already a number of stored served cells close to its maximum number of supported cells and the gNB-CU receives a request from a gNB-DU (e.g. in the form of an F1 Setup Request) to add more cells, thereby exceeding its max number of supported cells
Companies position:
· One company acknowledges the issue above.

· Four companies acknowledge the case that the gNB-CU can have a maximum number of supported cells, but they believe that the issue can be resolved at OAM level. Namely, OAM can configure each gNB-DU connecting to the gNB-CU to add only a predetermined number of cells to the gNB-CU, hence not exceeding the gNB-CU maximum number of supported cells

In the email discussion it was pointed out that an OAM based solution does not technically work if a gNB-DU that is connected to gNB-CU1 is allowed to connect to a different gNB-CU2, in case of any issue affecting gNB-DU to gNB-CU1 connection. Namely, this is the case of failover connection to a new gNB-CU.
This case is described in details below:

· A gNB-DU has been configured with a number of cells to be added once an F1 connection with a gNB-CU1 is established. 
· A gNB-DU attempts an F1 Setup with gNB-CU1
· The number of cells that can be added to this gNB-CU1 are e.g 5, and gNB-DU will comply with this limitation, i.e. gNB-DU will not add more than 5 cells. One could imagine that an OAM configuration provided a limit of 4 cells to be added when gNB-DU connects to this specific gNB-CU1
· The F1 Setup does not succeed, or it succeeds but then gNB-CU1 is subject to failure and the gNB-DU connected to it will be disconnected at F1 level
· At this point, gNB-DU will need to connect to a different gNB-CU, let’s call it gNB-CU2. This gNB-CU2 has only space for 1 cell to be added, hence an F1 Setup from gNB-DU to gNB-CU2 will fail because gNB-DU will try to add 4 cells, which is more than 1 
Conclusion: It is impossible to correctly configure the maximum number of cells a gNB-DU shall add to gNB-CU2, because this number is variable and it depends on e.g. failure events over F1 or at gNB-CUs, it depends on other gNB-DUs connecting to gNB-CU2 etc. which cannot be planned in advance.

Therefore, it is proposed to discuss further how this issue is resolved (if there are existing solutions to it) and if no existing solutions exist, how it can be fixed
 
2. For the Chairman’s Notes
Following agreements were proposed on the first round of offline discussion:
It is proposed to acknowledge that the following issue exists:
A gNB-CU has already a number of stored served cells close to its maximum number of supported cells and the gNB-CU receives a request from a gNB-DU (e.g. in the form of an F1 Setup Request) to add more cells, thereby exceeding its max number of supported cells
It is proposed to continue discussions on how to resolve this issue. 
One possible solution is based on signalling of a specific cause value once a failure occurs due to exceeding number of cells added at a gNB-CU.

1. [bookmark: _Ref178064866]Discussion
Issue 1: Acknowledging the issue

The case is the following:
When a gNB-DU signals to a gNB-CU the addition of a served cell, the gNB-CU will need to “create” a new cell. After such process, the gNB-CU can decide to activate certain cells. However, the gNB-CU will need to store (i.e. create) information about all the served cells signalled by the gNB-DU in order to be able to activate any of such cells at any point in time. 
Therefore, it is possible that a gNB-CU has already a number of stored served cells close to its maximum number of supported cells and that the gNB-CU receives a request from a gNB-DU (e.g. in the form of an F1 Setup Request) to add more cells, thereby exceeding its max number of supported cells. 
The only option in the case above, as per current specifications, is to reject the request form the gNB-DU, e.g. to fail the F1 Setup. This is a very critical error because it may lead to never being able to setup an F1 and therefore to not being able to connect a gNB-DU to a gNB-CU.
It was commented during the online discussion that this issue could be addressed via OAM. Namely, if OAM configures the gNB-DUs that will connect to a gNB-CU and where OAM configure the exact number of cells each gNB-DU can add towards a gNB-CU. However, this mechanism is prone to errors because it is possible and advantageous to allow a gNB-DU to connect to more than one gNB-CU. For example, if the gNB-DU is not able to connect to gNBCU1 (e.g. due to a transport level failure) gNB-DU can connect to gNB-CU2. Such flexibility implies that an OAM configuration may not resolve the problem.
Companies are invited to provide their view on whether the issue below is acknowledged and if not acknowledged, how it is resolved:
A gNB-CU has already a number of stored served cells close to its maximum number of supported cells and that the gNB-CU receives a request from a gNB-DU (e.g. in the form of an F1 Setup Request) to add more cells, thereby exceeding its max number of supported cells
	Company
	ACK/NACK
	Comments

	Ericsson
	ACK
	It is not possible today to configure a gNB-DU in a way to always prevent that its listed of added cells signalled to the gNB-CU does not exceed the gNB-CU maximum number. 

	Samsung 
	NACK 
	We acknowledge that due to capability limitation, the gNB-CU has the maximum number of supported cells. However, we are not sure if gNB-DU will continuously add new cells to the gNB-CU after the maximum number is reached since OAM cannot configure the gNB-DU without considering the capability of gNB-CU. Even if OAM wants to configure multiple potential gNB-CUs to gNB-DU in case of potential failure, OAM will configure the right number of cells w.r.t. each gNB-CU. 

Imagining if OAM configures the gNB-DU without considering the capability limitation of gNB-CU, it means that OAM can configure any number of gNB-DUs to a gNB-CU. This will be a big problem since even the maximum capability of gNB-CU is reached, it cannot forbid the OAM continues to configure more gNB-DUs connecting to such gNB-CU. 

	Huawei
	NACK
	In general, we think this CR is not needed.
The discussion may lead to a wrong direction I am afraid, since it mainly concerns node capability which is an configuration issue and relates with different factors, e.g. cell throughput, cell coverage, etc.. And, we already introduced a cause value with "Control Processing Overload" which could indicate that the request is beyond its processing capability. Note that OAM configuration will anyway take effect here.

	Nokia
	NACK
	The scenario is not considered an issue, given that it can be handled via O&M and by operator planning when dimensioning the network. 
Similarly, in our view existing cause values are sufficient for this scenario and any further action at DU is up to implementation (e.g., raise an alarm). 

	ZTE
	NACK
	The flexibility by ultilize signalling is not necessary.
In practical, when an equipment ( i.e. gNB-CU) reach near the capacity limitation ( in general 70% of total ) , an Alterting system will be waked up and a notice will be sent for ,say, add more resource. Therefore , the situation can be handled by O&M system.



Issue 2: How to solve the issue
A number of enhancements are possible to solve the problem in Section 2.2
1) Allow the gNB-CU to reply with a failure message including a specific cause value indicating that the number of supported cells has been exceeded. The gNB-DU is notified of the root cause of failure but the gNB-DU does not know how many cells can be added in the future without incurring in failures.
2) Allow the gNB-CU to reply with a failure message including a specific cause value as per 1) and including the maximum number of cells that can be added by the gNB-DU. The gNB-DU is notified of the root cause of failure and the gNB-DU knows how many cells can be added in the future without incurring in failures.
Companies are invited to provide their view on the solutions above
	Company
	Preferred Solution
	Comments

	Ericsson
	2)
	2) provides a complete solution that allows to avoid failure cases in the future



4. Conclusion, Recommendations [if needed]
If needed
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