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1 Introduction

In Rel-15 IAB SI, it was agreed that IAB can support stand-alone (SA) and non-stand-alone (NSA) deployments, and in NSA deployment the IAB node can operate in either SA- or in NSA-mode. 

In this contribution, we mainly discuss SRB/DRB transmission in IAB NSA architecture in option c.

2 Discussion
According to TR 38.874 [1], in option c, both UE and IAB node operate in NSA with EPC.
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Figure 1. Example for IAB node operation in NSA-mode
Similar to a normal NSA UE, the IAB node first attaches to the eNB/EPC at power-up, and then an IAB donor is configured as a SgNB to the IAB node. 
In RAN3#103 meeting, it was agreed that MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST messages to the eNB, and the eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST messages to the IAB donor in NSA. Based on this agreement, we can see that the IAB donor can know whether the access device is a “normal” UE or an IAB node, and then trigger the relevant operations for the IAB node, e.g. to allocate the backhaul resources for the link between the IAB donor and the IAB node, as well as the access resources for the link between the IAB node and UE in SCG path.  

Observation 1: In option c, the existing UE attachment and SgNB addition procedure can be reused for the IAB node.  
For RRC messages of IAB MT, SRB 1/2 can be used for those messages transmission between the eNB and the IAB MT, and SRB3 can be used for messages transmission between IAB donor and the IAB MT, i.e. legacy mechanisms can be fully reused. The only difference between IAB and legacy Rel-15 could be that RRC messages could be delivered via SCG using multiple hops.

Proposal 1: In NSA, SRB 1/2/3 can be used to transmit IAB MT’s own RRC messages using legacy mechanisms.

For F1-C messages of the IAB node DU, including UE associated F1AP messages and non-UE associated F1AP messages, there are basically two options for transmission:
Option 1: F1-C is transmitted via SCG directly, i.e. no split operation between LTE and NR.
In NSA, similar to SA operation, F1-C messages can be delivered over separate BH logical channels, other than the logical channels used for SRB 1/2/3. In this option, there is no split operation for F1-C transmission, which means F1AP messages from the donor CU-CP would be sent to the IAB donor DU and mapped to BH RLC channels. Common mechanisms of routing and bearer mapping defined for SA operation can be reused for delivery of F1AP messages. 
Option 2: F1-C is transmitted via MCG and SCG, i.e. split operation is supported between LTE and NR.
In this option, F1AP messages generated at the CU-CP need to be forwarded to the LTE MCG as well as the donor DU. For those messages delivered to the donor DU, common delivery mechanisms designed for SA operation can be reused for routing and bearer mapping. However, for those F1AP messages delivered to the MCG, there is no existing mechanism to support this transmission, and no detailed solution was discussed in the IAB SI. Actually, it doesn’t make much sense to support split operation via MCG, since some F1-AP messages are used to carry SRB1/2 messages which are delivered from the MCG.
According to this analysis, we think only option-1 makes sense. 
Therefore, we propose that:
Proposal 2: In NSA, F1-C transmission between IAB donor CU and IAB node is via NR SCG only, same as with normal SA operation.
For user plane, the data transmission in option c can follow the same principle outlined for control plane. 
For the MT’s own user plane traffic, legacy mechanisms defined in Rel-15 can be reused, and the only difference is that the data transmitted over the NR leg can traverse multiple hops. Both split and non-split operations can be supported as in legacy. 
For F1-U transmission between IAB donor CU-UP and IAB node DU, similar to the discussion for F1-C, there is no existing mechanisms to support split operation of F1-U transmission via both LTE and NR. Furthermore, if the network wants to offload traffic to MCG, legacy SCG split bearers can be established for the UE, but there is no need to split the F1-U traffic. Furthermore, some F1-U payloads are actually PDCP packets delivered from MCG (i.e. for MN terminated split bearers), so it doesn’t make sense to offload them back to MCG again.
Therefore, we propose that:
Proposal 3: In NSA, the MT’s own user plane traffic can be transmitted via legacy mechanisms.
Proposal 4: F1-U transmission between IAB donor CU and IAB node DU is via NR SCG only, i.e, no split operation, same as with SA operation.
3 Conclusion
In this contribution, we mainly discuss the IAB procedure and CP signalling transmission in NSA network, and have the following proposals:

Observation 1: In option c, the existing UE attachment and SgNB addition procedure can be reused for the IAB node.  
Proposal 1: In NSA, SRB 1/2/3 can be used to transmit IAB MT’s own RRC messages as legacy mechanisms.

Proposal 2: In NSA, F1-C transmission between IAB donor CU and IAB node is via NR SCG only, same as normal SA operation.
Proposal 3: In NSA, MT’s own user plane traffic can be transmitted via legacy mechanisms.
Proposal 4: F1-U transmission between IAB donor CU and IAB node DU is via NR SCG only, i.e, no split operation, same as SA operation.
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