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1	Introduction
Initial 5G deployments may be done as non-stand-alone (NSA) network relying on (existing) LTE network as the master with the NR extension as secondary nodes. Access and control signalling will be done via the LTE network whereas the data connections may utilize the higher throughputs over the NR connection.
[bookmark: _GoBack]This contribution discusses the options of how the NR relaying using the IAB operation could be applied in the NSA network.

2	Discussion
2.1	Architecture assumptions
LTE eNBs being the master nodes may be connected to the EPC (architecture options 3/3a/3x). UE establishes the connection via LTE, and NR connection can be set up as a dual connectivity with LTE (EN-DC). 
As an example, we present a case where IAB is implemented in a 3a architecture, i.e. where RAN is connected to EPC and both eNB and gNB have S1-U connection to EPC. The 3a architecture option is illustrated in Figure 1.


[bookmark: _Ref501117743]Figure 1 NSA architecture 3a
The UE can have dual connectivity over LTE and NR connections but the control signaling happens through LTE. The gNB acts as a secondary node (SN) of EN-DC. There can be a signaling bearer over NR connection but that cannot be used for access and mobility where eNB (master node, MN) involvement is required. UE establishes the connection first in LTE and dual connectivity is setup by configuring the NR cell (of the gNB) as a secondary node. The EN-DC configuration is done by LTE RRC signaling. Establishing the secondary link is initiated with the random-access procedure. The overall procedure is described in [2], section 10.2.
2.2	Applying IAB in the NSA network
Architecture with one-hop relaying extension is shown in Figure 2.


[bookmark: _Ref503255153]Figure 2 Relaying in NSA network
From the UE point of view the network acts like a NSA network providing EN-DC connection. With the architecture option 3 the UE part of the RN establishes the connection the same way as the access UEs by establishing first the LTE connection and then configuring the gNB as SN. The NR connection via the SN can be used to carry the BH data whereas the LTE connection is used for control plane signalling as RAN is connected to the EPC and the eNB is the MN. Similarly, any changes of the BH connection to another gNB uses signalling over LTE to add/remove the SN. After signalling between the eNB and the RN has established the BH bearer, BH data can be carried over the NR link.
Considering the above, the relay node (RN) has to contain both LTE radio for MN signalling and NR for the BH transport. This results in additional complexity compared to stand-alone (SA) NR operation where the RN could operate with a single NR radio used for both backhaul and access.
Observation 1: Relaying in NSA network requires dual radio RN resulting in increased complexity compared to SA deployment.
As RN hosts LTE UE functions, there will be also LTE DL receiver and UL transmitter implemented. UE capabilities and RF requirements have been defined for the normal access UE implementation. It should be clarified whether existing UE categories and RF requirements (e.g. in terms of TX powers, emission masks, etc.) defined for EN-DC UEs will be applicable as such also for the RN UE. 
Observation 2: It should be verified whether defined EN-DC-UE capabilities and RF performance requirements are applicable for NSA relaying.
Another question is if the LTE connection between the RN and eNB should in certain situations carry also UP data or should it be solely for the CP signalling. In failure cases, e.g. where the NR BH connection is lost, the LTE will be the only working link and one could think of utilizing that also for the BH data. With relaying, however, the implementation may become complex if the data normally going over the NR stack should be routed via the LTE connection. Such failure would normally be resolved by configuring an alternative NR link for the BH.
Observation 3: To simplify the relaying in NSA network, the LTE link between RN and eNB can be limited to CP only.

3	Conclusions
In this paper, we have elaborated issues that needs clarification for the relaying in a NSA network. We ended up with following observations:
Observation 1: Relaying in NSA network requires dual radio RN resulting in increased complexity compared to SA deployment.
Observation 2: It should be verified whether defined EN-DC UE capabilities and RF performance requirements are applicable for NSA relaying.
Observation 3: To simplify the relaying in NSA network, the LTE link between RN and eNB can be limited to CP only.
Based on the discussion and observations we propose following:
Proposal: RAN2 is asked to consider the issues related to NSA deployment discussed in this document e.g. when assessing the required specification efforts and timing and/or if prioritization needs to be done between scenarios and network architectures (SA vs NSA) where IAB is supported.
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