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Introduction
In email discussion [106#43][IAB], most companies agreed on the benefit of supporting Type 4 BH RLF notification (i.e. BH recovery failed). A number of companies also saw the benefits of having Type 2 (trying to recover) and Type 3 (BH link recovered). A few companies acknowledged the benefit of having Type 1 (BH link failure notification) followed by some actions, like what was suggested for Type 2. 
In this paper, we discuss about the benefits of supporting only Type 4 notification for IAB network and how Type 2 and Type 3 are also necessary to the overall system performance.
Discussion 
In our view, RLF notifications to the downstream node(s) can help IAB network minimizing packet losses and effectively coping with link failure situation. 
Type 4 notification is an indication from a parent IAB node informing the child IAB node that its RRC re-establishment failed and does not have any connection to the CU. Thus, this message aims at triggering an RRC re-establishment in the node receiving the message in order to achieve connectivity via a different parent IAB node. 
Before Type 4 notification is received by a child node, the child node is likely to be receiving and buffering data from its child nodes and other UEs. This could easily lead to buffer overflows in the network. Any lost data due to the buffer overflow will necessarily have to be recovered via higher layers e.g. TCP or application. The solutions discussed in email discussion 106#45 will not be of much help if buffers overflow. It cannot be expected that the network has large buffers. Thus, the solution is to prevent child nodes to transmit UL data and even request network resources via BSR or SR. Type 2 and Type 3 serves the purpose of avoiding buffer overflows. When Type 2 is received by a child IAB node, the child IAB node should reduce or stop requesting scheduling resources, for instance. It could also trigger the child IAB node to use alternative routes, when available. When the situation is solved, Type 3 indication should allow resuming the request of scheduling resources.

[bookmark: _Toc21020503]The introduction of only Type 4 indication may lead to additional packet losses in the IAB nodes due to e.g. data overflow.
[bookmark: _Toc21020504]Type 4 indication is not useful unless other types are also introduced.

Indeed, Type 4 by itself is not needed. On the one hand, there is a security concern. If the Type 4 indication is not protected, any intruder could send Type 4 indications to IAB nodes resulting in a denial of service. This could affect the whole IAB network. Further discussion in this area is available in [1]. On the other hand, there are other alternatives which can be easily implemented by the network to achieve similar outcome such as, for instance, stopping the DU radio of the affected parent IAB node, and they do not have the same security risks as Type 4. 
[bookmark: _Toc21020505]A potential security risk is introduced by Type 4 indication.

In light of the above discussion, we propose:
[bookmark: _Toc21020506]The RLF-type of indications are not introduced in Rel-16 unless they are protected.

[bookmark: _Toc21020507]If RAN2 decides to introduce RLF-type of indications:
[bookmark: _Toc21020508]Introduce a) all 3 indications Type 2, Type 3 and Type 4, or b) no indication at all in Rel-16.

Since these indications are transmitted between IAB nodes, the indications need to be carried in one of the IAB node layers: MAC, RLC, or the newly added Adaptation layer. Since BAP layer is added to provide the new functions required in IAB network, this layer seems to be the most viable option.

[bookmark: _Toc21020509]BAP should carry RLF-type of indications.
[bookmark: _Toc528842915]Conclusion
In the previous sections we made the following observations: 
Observation 1	The introduction of only Type 4 indication may lead to additional packet losses in the IAB nodes due to e.g. data overflow.
Observation 2	Type 4 indication is not useful unless other types are also introduced.
Observation 3	A potential security risk is introduced by Type 4 indication.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The RLF-type of indications are not introduced in Rel-16 unless they are protected.
If RAN2 decides to introduce RLF-type of indications:
Proposal 2	Introduce a) all 3 indications Type 2, Type 3 and Type 4, or b) no indication at all in Rel-16.
Proposal 3	BAP should carry RLF-type of indications.
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References
[1] R2-1910474; “Security for inter-IAB node signalling”, Ericsson, RAN2_107, Prague, Czech Republic, August 2019.
	5/5	
