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1. Introduction
During RAN2#106, based on discussion of [1], the following was captured:

· It is FFS whether to support the option 2, e.g. to keep Control Connection with a Donor which is an SN at link break. 

In this contribution, we consider further this issue.
2. Discussion
In [1], it is considered to use the path over LTE Uu and X2 to control the DU (i.e. transport F1-C) in NSA operation, as the LTE link is assumed to be much more reliable over the NR link. 

Generally, we think it is indeed useful to support such path, especially given the enhanced robustness. 

Proposal 1: In NSA, support an option to transport F1-C over X2 and LTE Uu.

In the following, we consider different ways to realize this transport.
2.1. Using a SRB

In [1], an option is presented (option 2), which uses leveraged SRBs over LTE and the X2 connection between eNB and donor CU. This option is based on the SI TR 38.874 analysis:

NSA operation:
In CP alternatives where the IAB-node potentially uses an SRB to carry F1-AP to the IAB-donor, when the IAB-node operates in SA with NGC (described as "Option a" and "Option b" in Section 6.1.2), the SRB uses the NR air interface. In case the IAB-node operates in NSA with EPC (described as "Option c" in Section 6.1.2), for those CP alternatives the SRB may be carried over the LTE air interface.

As it can be seen with the highlighted text, the SI TR only referred to using LTE air interface for CP alternatives where a SRB is used to carry F1-AP, which are alternatives 1, 2, and 3 in the TR (“DU's F1-AP is also carried over an SRB”) . However, it was later decided to pursue alternative 4 (native F1-C over NR BH). This alternative is not using SRB.

That is to say, there is no alternative in SI TR corresponding to transport of native F1-C over SRB.

Observation 1: The SI TR does not describe any alternative to transport native F1-C over SRB.

If proposal 1 is agreed, we should then revisit what is the best/easiest way to realize this transport. In particular, it should be also considered whether a DRB might be better suited to transport this traffic. 
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Figure 1 - F1-C transport paths in NSA
2.2. Using a DRB

An alternative is to use a DRB. This seems an easiest and natural way, as:

· F1-C traffic, even though control traffic, is not MT control traffic. F1-C traffic is higher layers traffic with respect to the MT. It is hence natural to consider it as data traffic and handle it through DRBs. It is also expected that any MT control traffic using SRBs (RRC or NAS messages) may need to have higher priority than F1-C traffic.

· The MR-DC framework defines SN terminated bearers. This means that there is already a framework in place to convey data from the CU (SN in case of NSA) to the DU, without the need to add dedicated containers on X2 interface. This can be advantageously leveraged to transport F1-C. 
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Figure 2 - SN terminated bearer
· The DRB framework is re-used, hence there is also no need to add dedicated containers in RRC messages. Features such as RoHC are directly applicable. The corresponding protocol stack is shown as follows:
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Figure 3 - Protocol stack

Observation 2: In NSA, SN terminated bearer can be advantageously leveraged to transport F1-C traffic.

Specification impact

In this option, the F1-C traffic is considered as user data exchanged between the IAB node DU and IAB donor CU. The SN terminated bearer is not connected to EPC S1-U/EPS bearer, but used as a point to point link connected to the IAB donor CU (running F1-C) and the IAB node DU.
This can be easily specified by indicated in RRC and X2-AP configurations messages that a given DRB is not to be connected to EPC, but used for F1-C traffic. Impact may be minimized by considering predefined DRB ID(s) associated to F1-C when the UE is operating as a MT. As MT own traffic is expected to be very limited (such as OAM only), this should not impact flexibility.
Observation 3: Impact on specification is limited to an indication that specific DRB is not connected to S1-U/EPS bearer, but used for F1-C traffic.

It can be noted that such solution could be extended as well for instance to backup F1-U transport if required, so as to guarantee service in case of NR interruption (for instance for high priority user traffic).

Proposal 2: In NSA, consider using a DRB to transport F1-C over X2 and LTE Uu.

3. Conclusion 

In this contribution, we make the following observations and proposals:

Proposal 1: In NSA, support an option to transport F1-C over X2 and LTE Uu.
Observation 1: The SI TR does not describe any alternative to transport native F1-C over SRB.
Observation 2: In NSA, SN terminated bearer can be advantageously leveraged to transport F1-C traffic.
Observation 3: Impact on specification is limited to an indication that specific DRB is not connected to S1-U/EPS bearer, but used for F1-C traffic.
Proposal 2: In NSA, consider using a DRB to transport F1-C over X2 and LTE Uu.
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