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1	Introduction
[bookmark: _Hlk55112831]This paper provides summary of discussions at RAN#110-e on:
[bookmark: _Hlk55599202]CB: # 97_maxF1-Clinks
- how can we keep the initiating node from retrying when there’s a failure due to e.g. max # of F1-C links exceeded?
- Max cells exceeded cause value enough?
- Clarify scenario
(E/// - moderator)

2	For the Chairman’s Notes 
Conclusions: a number of companies is proposing that other cause values are used to indicate the issue of max number of F1-C links achieved. It should be studied whether such other cause values should be reused. It is proposed to continue discussions at the next meeting.
[bookmark: _GoBack]
3	Discussion
In R3-206236 three companies of which two operators highlighted an issue existing over the F1AP protocol.
The issue consists of the events where the gNB-CU has already reached the maximum number of F1-C links that it supports while it receives further F1 setup requests. 
Although the specifications do not state any limitation for the number of F1-C interfaces a gNB-CU can support, it is obvious that an implementation has a limited number of connections that can be supported. Let’s assume a gNB-CU supports a maximum of n F1-C connections.  If at the point that the gNB-CU already supports n F1-C links, a gNB-DU sends an F1 SETUP REQUEST message to the gNB-CU in question, then the gNB-CU will respond with an F1 SETUP FAILURE message, since in TS 38.473 it is stated that if the gNB-CU cannot accept the setup, it should respond with a F1 SETUP FAILURE message and appropriate cause value.
Looking into TS 38.473, we see that at present there is no appropriate cause value defined. Thus, in the current standard there is no way to indicate the reason of a rejection due to exceeding the maximum number of supported F1-C links.
During online discussions it was proposed that other existing cause values could be used. One example has been to use the cause value defined in 38.473 as below:
	gNB-CU Cell Capacity Exceeded
	The number of cells requested to be added was exceeding maximum cell capacity in the gNB-CU.



However, we note that this cause value would rather trigger at the receiving node a behaviour according to which the node would try a reconnection by adding a lower number of cells, while the appropriate action would be to avoid reconnecting altogether. 
When looking at other available cause values, we are not able to find an existing cause value which would trigger in the receiving node a long back off from re-attempting an F1 setup connection. We therefore propose to introduce a new cause value defined as below:
	Supported F1-C Interface Instances Capacity Exceeded
	The number of F1-C links requested to be setup exceeds maximum capacity in the gNB-CU.


 

Conclusion: the purpose of introducing the “Supported F1-C Interface Instances Capacity Exceeded” cause value is that of triggering a behaviour in the receiving node for which it will back off from re-establishing an F1 interface for a long time. 

In light of the above companies are invited to provide their view on the introduction of the new cause value “Supported F1-C Interface Instances Capacity Exceeded” and if this is not believed needed, how can it be ensured that the node receiving the failure message derives a correct behaviour

	Company
	Comment

	Ericsson
	In order to ensure a correct node behaviour and avoid re-attempts in the F1 connection setup, we support the introduction of the new cause value.

	Samsung 
	As we know, F1-C link establishment is started from a TNLA establishment procedure, which aims at SCTP association establishment. We are wondering if F1-C links exceed the maximum number, whether the SCTP association can be established or not. In other words, if F1-link capacity is a problem, the SCTP association established may be failed. 
On the other hand, we are wondering if the existing “Transport Resource Unavailable” can be used for this purpose, i.e., 
	Transport Resource Unavailable
	The required transport resources are not available.




	Nokia
	No new cause value is needed and existing options are sufficient.
“control plane overload” as well as “gNB-CU Cell Capacity Exceeded” can be appropriate. Similarly, we strongly doubt the scenario in which a gNB-CU would run out of resources to handle F1-C interface instances before it runs out of general control plane processing capacity or capacity for handling cells, for which there are already existing cause values. 

	Huawei	
	Similar view as Samsung. We already specified cause value to indicate resource shortage, not sure if anything else needed, otherwise we may see more cause values like limited number of SCTP link, limited number of cells, etc., which are actually not necessary.

	ZTE
	No strong view on this, reuse current cause value seems reasonable.
Concerns to add more cause value in many interface for resource shortage situation such as limited link number, limited cell number etc.

	Ericsson
	Some responses below:
Response to Samsung: the max number of SCTP connections is usually higher than the maximum number of F1-C links. That is because there are redundant (i.e. more than one) SCTP connections for one F1-C link. It is not obvious that an SCTP connection is rejected if the F1-C links capacity is saturated.
The cause value  “Transport Resource Unavailable” means that there are no resources over the transport network, while the issue is that there is no capacity at the node to host one more F1-C link.
Response to Nokia:  the cause “control plane overload” implies that there are no CP resources. Here the issue is that there is no capacity for establishment of an F1-C link. Cause value “gNB-CU Cell Capacity Exceeded” is for when the max number of supported cells has been reached, while the problem here is the saturation of F1-C links.



Conclusions: a number of companies is proposing that other cause values are used to indicate the issue of max number of F1-C links achieved. It should be studied whether such other cause values should be reused. It is proposed to continue discussions at the next meeting.
4	Conclusion, Recommendations [if needed]
If needed



