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1. Introduction

During last RAN3 meeting [1], several control plane protocols for control plane signaling delivery in SA mode were discussed and captured in the TR 38.874 [2]. However, it is not clear how CP signaling (e.g. RRC, F1AP message) is delivered if IAB node is operated in NSA mode. In this contribution, we discuss the CP signaling delivery issue when IAB node operates in NSA mode and present our considerations. 

2. Discussion 
According to TR 38.874 [2], the IAB node can operate in SA or in NSA mode, as illustrated in figure 1. That means both UE and IAB node could operate in SA or in NSA mode. In figure 1c), both UE and IAB node operates in NSA mode and connects to EPC, e.g. there is no 5GC deployment.  
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Figure 1. Examples for operation in SA and NSA mode

The deployment scenario of IAB node operates in NSA mode considering CU/DU split is illustrated in Figure 2. IAB node 1 MT’s RRC message needs to be delivered between IAB node 1 and IAB donor CU, e.g. for RRC (re)configuration.  On the other hand, F1-C interface shall be maintained between IAB node DU and IAB donor CU in order to fulfill the functions same as in wired F1 interface, e.g. F1 interface management, System Information management, F1 UE context management and RRC message transfer. 

If IAB node operates in NSA mode, the RRC/F1AP signaling between IAB node and IAB donor CU could be delivered through the NR path, which has been discussed during last RAN3 meetings. In this option, CP signaling needs to be relayed across several backhaul links. According to TR 38.874, CP signaling could be relayed via SRB and DRB in the backhaul link. Assuming that CP signaling is relayed via SRB, SRB3 or new SRB shall be setup and used for the CP signaling delivery between IAB node and IAB donor through the NR path. 

Alternatively, CP signaling between IAB node and IAB donor could be delivered via LTE path. According to the agreements made in RAN2 NR AH1801, both NSA and SA for the backhaul links will be studied. For both SA and NSA backhaul, we will not study backhaul traffic over the LTE radio interface. However, CP signaling relayed over the LTE radio interface is not excluded. Assuming wired X2 interface is setup and maintained between the MeNB and the IAB donor CU, the CP signaling could be relayed via the MeNB to IAB donor CU. In this option, the delivery path of the CP signaling between IAB node and IAB donor could be shortened and the latency could be reduced.
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Figure 2. IAB node operates in NSA mode

Observation 1: CP signaling (i.e. RRC and F1AP message) between IAB node and IAB donor could be delivered via LTE path, which may shorten the delivery path and reduce the CP signaling forwarding latency. 

With regard to RRC message between IAB node and IAB donor, for uplink, it could be delivered via ULInformationTransferMRDC message from IAB node to MeNB first. And then, the MeNB could send the RRC message to IAB donor CU via UE associated X2AP message, e.g. RRC transfer. This mechanism is already supported in NR for the delivery of NR UE Measurement Report message via MeNB. For downlink, the IAB donor CU could send the RRC message for the IAB node MT to MeNB first via X2AP RRC transfer message. And then, the MeNB could send the RRC message received in the X2AP RRC transfer message to the corresponding IAB node MT via RRC message, e.g. DLInformationTransfer message. As we know, X2AP RRC transfer message is not used for DL RRC message transfer in current specification. And currently there is no LTE RRC message defined for DL NR RRC message transfer. As a result, X2AP RRC transfer message and DLInformationTransfer message could be enhanced for the delivery of IAB node MT’s DL RRC message between IAB node and IAB donor via MeNB.

Observation 2: X2AP RRC transfer message is not used for DL RRC message transfer in current specification. And currently there is no LTE RRC message defined for DL NR RRC message transfer.

Proposal 1: X2AP RRC transfer message and DLInformationTransfer message could be enhanced for the delivery of IAB node MT’s DL RRC message between IAB node and IAB donor via MeNB. 

For the F1AP message delivery between IAB node and IAB donor CU, the following two options could be considered. 

· Option 1. F1AP encapsulated in LTE RRC message

In this option, IAB node encapsulate the uplink F1AP message in LTE RRC message between UE and MeNB, and transmit it via MCG SRB to MeNB first. Then the MeNB transmits the uplink F1AP message via UE associated X2AP message. For the downlink, IAB donor CU encapsulate the F1AP message in the X2AP message and transmits it to the MeNB first. After the MeNB receives the X2AP message, the MeNB transmits the F1AP message using LTE RRC message via MCG SRB to the IAB node MT. In this option, new LTE RRC message and new X2AP message should be introduced for the transfer of F1AP message. 
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Figure 3. F1AP via MCG SRB

Proposal 2: If F1AP message is encapsulated in LTE RRC message and relayed via MeNB, new LTE RRC message and new X2AP message needs to be introduced for the transfer of F1AP message. 

· Option 2. F1AP encapsulated in NR RRC message

In this option, the IAB node encapsulates the uplink F1AP message in NR RRC message first. Then the IAB node MT encapsulates the NR RRC message in the container of LTE RRC message (e.g. ULInformationTransferMRDC message) and transmits to MeNB, which is the same as NR measurement report message. After the MeNB receives the LTE RRC message, the MeNB encapsulates the NR RRC message (containing F1AP message) in a X2AP message (e.g. X2AP RRC transfer message) and sends to the IAB donor CU. In this option, existing LTE RRC message and X2AP message could be enhanced for the delivery of IAB node MT’s DL NR RRC message as analyzed above. Meanwhile, new NR RRC message needs to be introduced for the transfer of F1AP message. 
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Figure 4. F1AP via SCG SRB relayed by MeNB

Proposal 3: If F1AP message is encapsulated in NR RRC message and relayed via MeNB, new NR RRC message needs to be introduced for the transfer of F1AP message. 

Proposal 4: It should be discussed whether to transfer F1AP message between IAB node and IAB donor via the MeNB.

3. Conclusion

In this contribution, we discussed the CP signaling delivery issue when IAB node operates in NSA mode and present our considerations. And we have the following observations and proposals:

Observation 1: CP signaling (i.e. RRC and F1AP message) between IAB node and IAB donor could be delivered via LTE path, which may shorten the delivery path and reduce the CP signaling forwarding latency. 

Observation 2: X2AP RRC transfer message is not used for DL RRC message transfer in current specification. And currently there is no LTE RRC message defined for DL NR RRC message transfer.

Proposal 1: X2AP RRC transfer message and DLInformationTransfer message could be enhanced for the delivery of IAB node MT’s DL RRC message between IAB node and IAB donor via MeNB. 

Proposal 2: If F1AP message is encapsulated in LTE RRC message and relayed via MeNB, new LTE RRC message and new X2AP message needs to be introduced for the transfer of F1AP message. 

Proposal 3: If F1AP message is encapsulated in NR RRC message and relayed via MeNB, new NR RRC message needs to be introduced for the transfer of F1AP message. 

Proposal 4: It should be discussed whether to transfer F1AP message between IAB node and IAB donor via the MeNB.
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