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1 Introduction

The WI on integrated access and backhaul for NR was setup in RAN#82 [1].This paper discusses the Cell Selection and Reselection of IAB node.
2 Discussion
Currently, per the R15 NR specification, the UE performs the cell (re)selection procedure mainly in case of UE power on, when the UE performs an RRC Connection Reestablishment procedure, and when the UE leaves connected mode.

Architecture 1a was selected as the candidate architecture for the IAB WI. In this architecture, each IAB node comprises an IAB-DU and an IAB-MT. Similar to a UE, the IAB-MT also needs to perform the cell (re)selection procedure at least during IAB initial access, radio link recovery, and RRC connection reestablishment. It is obvious that the legacy cell (re)selection criteria can be reused for the IAB-MT.
During the IAB initial access procedure, the IAB-MT should select a PLMN (similar to a normal UE) as specified in the section 5.1.1.2 of TS 38.304 [2]. Once the IAB-MT has selected a PLMN, the cell selection procedure should be performed in order to select a suitable cell of that PLMN to camp on.

As discussed in the study item phase, due to various reasons, different scenarios of backhaul-link failure may occur in an IAB network. Some example scenarios are provided in the section 9.7.12 of TS 38.874 [3]. During BH RLF recovery, the IAB-MT performs the RRC connection reestablishment procedure. During this procedure, the IAB-MT should perform a cell (re)selection in order to select a suitable cell for RRC connection reestablishment.

Proposal 1 The cell (re)selection procedure should be performed by an IAB-MT at least for IAB initial access and IAB BH link recovery.
Proposal 2 The legacy cell (re)selection criteria is reused for IAB-MT.
During the cell (re)selection procedure, a suitable cell should be selected. Currently, the suitable cell is defined as:

	suitable cell:

A cell is considered as suitable if the following conditions are fulfilled:

-
The cell is part of either:
-
the selected PLMN, or:
-
the registered PLMN, or:

-
a PLMN of the Equivalent PLMN list.
-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

According to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" TS 22.261 [12], which belongs to a PLMN that fulfils the first bullet above.


This suitable cell criterion does not consider whether the cell can support IAB access or not. Different from a normal UE, the IAB-MT should select a cell which is capable of supporting IAB access. For example, BH RLF recovery, the IAB-MT should select a cell which allows IAB access for RRC connection reestablishment, otherwise the BH RLF recovery shall fail.
Proposal 3 During cell (re)selection procedure, the IAB-MT should select a suitable cell which is capable for IAB access.

Four possible solutions for how the IAB-MT can know if a cell is capable of supporting IAB access are:
-
Solution 1: the IAB-MT acquires the IAB parent or donor node list from OAM. 
As in the case of LTE Release 10 Relay, there are two phases for RN startup procedure. During Phase I, the RN attaches to the E-UTRAN/EPC as a UE at power-up and retrieves initial configuration parameters, including the list of DeNB cells, from the RN OAM. During Phase II, The RN connects to a DeNB selected from the list acquired during Phase I to start relay operations. Similarly, the IAB-MT can acquire the IAB parent or donor node list from OAM and then the IAB-MT selects a cell which belongs to the IAB donor list for access/ RRC connection reestablishment.

-
Solution 2: the IAB-MT acquires the cell’s IAB capability from system information.
In this solution, an indication is introduced in the system information, e.g. in the SIB1. During the cell (re)selection procedure, the IAB-MT reads SIB1 to check whether the cell is capable of supporting IAB access or not. If yes, the cell can be selected. Otherwise, the cell is not considered as a suitable cell.
-
Solution 3: the IAB-MT acquires the IAB parent or donor node list by pre-configuration.
In this solution, the lists of IAB parent or donor node allowed to access are pre-configured in the IAB node. 
· Solution 4: the IAB-MT acquires the IAB-capable cell via handover or redirection mechanism.

In this solution, IAB-MT connects to any cell as a normal UE. Then once the donor CU knows that the connecting node is IAB-MT and the connected cell does not support IAB-MT access, it will switch or redirect the IAB-MT to an IAB-capable cell via handover or RRC release procedure. 
The first solution relies on OAM configuration and how to perform the IAB node integration procedure. As described in section 9.3 of TR 38.874 Integration of IAB node [3], the IAB integration procedure is different from LTE RN startup procedure. The IAB integration procedure is designed for architecture 1a which has limited impact on core network. It could be better to have a solution from RAN basis. Then the first solution seams not appropriate for NR IAB. For solution 3, because the IAB parent or donor node allowed to access is pre-configured in the IAB node, there are strong constraints on the deployment location of the IAB node. Solution 4 needs a two-phase procedures for IAB-MT access, which will increase the latency of IAB access.
Proposal 4 Whether a cell is capable to support IAB access is indicated by system information.
Another potential enhancement for cell (re)selection is that IAB donor or upstream IAB node broadcasts some assistance information such as hop information and load information. One advantage of this is that selecting an upstream node (the donor node or the IAB node) with fewer hops from the donor node should be beneficial for delay sensitive services. However, it is not essential since the donor node can redirect or handover the IAB node to another upstream node after initial access, to meet specific requirements. In architecture 1a, the RRC layer is located in donor node, and the donor node has full information (e.g. measurement results) from the IAB node. Furthermore, the donor node can have each backhaul link load/interference information, etc. Hence, it could be simpler to let the donor decide on topology updates, rather than rely on IAB node logic with limited information about network topology and loading.

Proposal 5 Other assistance information (such as hop information and load information) is not needed for IAB cell (re)selection.

For IAB, RRC_INACTIVE might not be a useful state. One of reason is that RRC_INACTVIE may be seldom, if ever, used by an IAB node. In addition, an IAB node comprises two parts: IAB-DU and IAB-MT. If the IAB-MT part of an IAB-node goes to the RRC_INACTIVE state, it seems the IAB-DU part should also go into a power saving state similar to RRC_INACTIVE, which could result in all down-steam IAB nodes and UEs following suit. The standard effort to specify the behaviour of down-steam IAB nodes and UEs when sending an IAB node to RRC_INACTIVE could be very significant, but without clear motivation to support it.
Proposal 6 RAN2 to discuss whether RRC_INACTIVE state is supported for an IAB node.

3 Conclusion
This paper discusses cell selection and cell reselection for an IAB node, and we propose:
Proposal 7 The cell (re)selection procedure should be performed by IAB-MT at least for IAB initial access and IAB BH link recovery.
Proposal 8 The legacy cell (re)selection criteria is reused for IAB-MT.

Proposal 9 During cell (re)selection procedure, the IAB-MT should select a suitable cell which is capable for IAB access.

Proposal 10 Whether a cell is capable to support IAB access is indicated by system information.
Proposal 11 Other assistance information (such as hop information and load information) is not needed for IAB cell (re)selection.

Proposal 12 RAN2 to discuss whether RRC_INACTIVE state is supported for an IAB node.
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