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1 Introduction
As agreed in RAN#82, a new WI on IAB will be started since the first RAN3 meeting in 2019. In IAB, one of important topics is the control signaling transmission over the IAB network. In this contribution, we will address this issue.    
2 Discussions
In IAB network, there are two types of control signaling:
· UE/MT’s RRC message: generated by the RRC layer of UE or MT part of the IAB node, and conveyed via existing SRBs, e.g., SRB0/SRB1/SRB2
· F1AP message: generated by the DU part of the IAB node
2.1 Transmission of UE/MT’s RRC message

During SI stage, we have agreed that the UE/MT’s RRC message should be encapsulated in F1AP message by its accessing nodes (e.g., accessing IAB node or donor DU). The reason is that, in legacy F1, RRC message can be conveyed by several different F1AP messages. In most of such F1AP messages, some additional configuration parameters should be transmitted together with RRC message. If RRC message is not encapsulated in F1AP, it will break the legacy F1AP procedures. So, in WI stage, we should following this principle. 

Proposal 1: UE/MT’s RRC message is encapsulated into the F1AP message by the serving (upstream) IAB node. 

2.2 Transmission of F1AP message
During SI stage, one thing is clear, i.e., F1AP should be transmitted by SRB rather than DRB in order to guarantee the priority. However, some issues are not clearly concluded:
· Issue 1: how to encapsulate the F1AP generated by the DU part of IAB node by MT part of the same IAB node?

Two different views are proposed. One is that, the F1AP is not encapsulated, and it is directly transmitted by MT’s SRB. This method may cause some problem, e.g., break the principle that RRC message is used for RRC message transfer, not future-proof in the sense that RRC layer provides ASN.1 which in turn allows us to introduce new containers and more importantly extensions mechanism. To tackle this, another view is to encapsulated in MT’s RRC, i.e., F1AP is defined as a container of MT’s RRC.   In our view, F1AP encapsulated in MT’s RRC is a better choice. 
Proposal 2: the F1AP message is encapsulated in the RRC message of the MT part in the same IAB node. 
· Issue 2: which SRB is used to convey F1AP message?

As shown in Fig. 1, the F1AP in IAB node 2 is transmitted via the SRB of the MT in the IAB node 2. IAB node 3 will consider the received data as an RRC message since it is conveyed via MT’s SRB. Following Proposal 1 above, the IAB node 3 will encapsulate this data in its F1AP again. However, such encapsulation is unnecessary. It is because that such F1AP message only needs forwarding by IAB node 3. In other words, the F1AP message does not need to be encapsulated in F1AP again in its parent node. On the other hand, the MT’s SRB without F1AP message should be encapsulated in F1AP by IAB node 3. Thus, the decision on SRB used for F1AP message should ensure that the upstream node of the IAB node can differentiate the MT’s SRB containing F1AP from the MT’s SRB without F1AP. 
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Fig. 1 F1AP via SRB
To tackle this issue, the applicable method is related to whether there is adaptation layer in the MT part of IAB node (e.g., as shown in Fig. 2, adaptation layer in MT of IAB node 2):

· If adaptation layer is present in MT part of the IAB node

As shown in Fig. 2, if MT’s SRB with F1AP in IAB node 2 is the existing SRB, the DU part of the IAB node 1 cannot differentiate MT’s SRB with F1AP and MT’s SRB without F1AP. In this case, to avoid IAB node 1 encapsulate the MT’s SRB with F1AP in F1AP again, it is beneficial for IAB node 2 to send an indication, which can be in adaptation layer. 

Observation 1: the F1AP message can be sent via existing SRB if adaptation layer is present in the MT part and an indication is added to differentiate MT’s SRB with F1AP from that without F1AP.  
      On the other hand, as shown in Fig. 2, if MT’s SRB with F1AP in IAB node 2 is a new SRB, the DU part of the IAB node 1 can naturally differentiate the MT’s SRB with F1AP from that without F1AP. 

Observation 2: the F1AP message can be sent via a new SRB as well if adaptation layer is present in the MT part. 
· If adaptation layer is not present in MT part of the IAB node

In this case, if the F1AP is transmitted via the existing SRB, as shown in Fig. 2,  DU part of IAB node 1 has no way to differentiate MT’s SRB with F1AP from MT’s SRB without F1AP. The only choice is to use new SRB to transmit F1AP message. 
Observation 3: the F1AP message should be sent via new SRB if adaptation layer is present in the MT part. 
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Fig. 2 F1AP message transfer in Alt. 2 of CP protocol stack
Based on the above observations, the F1AP via new SRB is independent of whether adaptation layer is present in MT part of IAB node or not. Thus, we propose

Proposal 3:  F1AP is transmitted via new SRB.  
In addition, F1AP messages have different types, 1) non-UE associated F1AP, and 2) UE associated F1AP. Even for UE-associated message, some of them include RRC messages which are transmitted by different SRBs, some of them do not include RRC message.  So, the third issue is 

· Issue 3: how many SRBs are used to transmit F1AP message?
One choice is all F1AP messages are treated in same way, i.e., using one SRB. Another choice is different F1AP messages are treated in different ways depending on its type. In general, transmitting F1AP over one SRB is the simplest way. However, some F1AP messages include RRC messages. In legacy air interface, RRC messages conveyed by different SRBs are treated differently. So, to keep such difference, it may be benefit to consider use different SRB to transmit different F1AP messages. 

Proposal 4: F1AP message is transmitted by single SRB. If some benefits are identified, F1AP message via different SRBs can be considered. 
· Issue 4: SCTP message transmission

In legacy F1-C, the F1AP message is transmitted via SCTP protocol. In SI stage, we have decided that IP layer is terminated at accessing IAB node so that the SCTP protocol should be running between accessing IAB node and donor CU. Before transmitting F1AP message, some SCTP procedure should be running first, e.g., SCTP association establishment. How to transmit the messages involved in SCTP procedure without F1AP message is an open question, and it is not discussed during SI stage. In our opinion, since F1AP message is transmitted via  SCTP on top of SRB, it is better to transmit all SCTP related data via SRB, which can guarantee the reliability of F1AP message transfer. Thus, we propose:

Proposal 5: the SCTP related packets are transmitted via SRB.  
3 Conclusions
In this contribution, we discussed control signaling transmission, and proposed:

Proposal 1: UE/MT’s RRC message is encapsulated in F1AP message by UE/MT’s accessing node.
Proposal 2: the F1AP message is encapsulated in the RRC message of the MT part in the same IAB node.
Proposal 3: F1AP is transmitted via new SRB.
Proposal 4: F1AP message is transmitted by single SRB. If some benefits are identified, F1AP message via different SRBs can be considered.
Proposal 5: the SCTP related packets are transmitted via SRB.
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