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1 Introduction
During RAN2#123bis meeting[1], several agreements with respect to general issues about mIAB, such as the RAN node type the mIAB-node operating as or mIAB-node camping/connecting with Rel-16/17 cell, were achieved: 
General

· From R2 perspective It is not supported that Rel-18 mobile IAB-node concurrently operate as a Rel-16/17 IAB-node, as e.g. mobile-IAB doesn’t support child IAB nodes. 

· This means that there are restrictions for the network in configuring concurrent use of R-18 mIAB feature(s) and rel-16/17 IAB features (details FFS). 

· FFS if an IAB-node may send both MSG5 indications to the network, and the network decides (or if the IAB-node should decide).

From the agreements, there are still several FFS issues leftover. This contribution tasks to discuss those issues.
2 Discussion
According to TS 23.501[2], for the IAB-donor-CU selecting an AMF that supports mobile IAB-node, the MBSR node can provide a mobile-IAB indication when establishing RRC connection. And it is reflected by the RAN2#123bis agreement:
· RAN2 assumes that the mobileIAB-NodeIndication-r18 in Msg5 implies a preference/intention, with the purpose to help gNB select core network node at initial registration.
Per stage-2 CR, mobile IAB supports the same functionality as IAB, but the restriction is the mobile IAB does not support descendant nodes. Per agreements in the last meeting, a mobile IAB capable IAB-node should not concurrently operate as Rel-16/17 stationary IAB and mobile IAB-node. If the IAB-node with only capability of Rel-16/17 IAB can indicate the capability towards the network and the IAB-node can operate as Rel-16/17 IAB.  However, if the IAB-node has the capability of mobile IAB, it’s FFS whether the network decides the RAN node type the IAB-node operates as (i.e., the IAB-node sends both RAN node type indications to the network) or the IAB-node decides the kind of RAN node (i.e., the IAB-node indicates the required RAN node type to the network). 
In our view, if network decides the RAN node type there are many issues to discuss:
· In order to decide the RAN node type, the network needs to obtain information of the IAB-node. What kind of information should the network considered for the IAB-node and how the network gets that information need to be discussed. The information as well as the procedure for the network obtaining such info may have spec impact.
· The IAB-node should not broadcast any indicator for the support of IAB or mobile IAB if it operates as mobile IAB-node. The mobile IAB-node uses a network integration procedure different to the legacy integration procedure which stationary IAB-node uses, as defined TS 38.401. Thus, the IAB-node has to be aware of what kind of RAN node type the network determines, how to let the IAB-node know the selected RAN node type needs to be discussed.
On the other hand, it’s feasible to let IAB-node itself determine the RAN-node type. It can be up to the IAB-node’s implementation. For example, IAB-node determines the RAN node type based on the conjunction of various information, such as the subscription information with the operator, the node capabilities, the mobility status or the pre-configuration from the OAM.
Observation 1: There are many issues to be discussed if the network decides the RAN-node type for IAB-node.
According to TS 23.501, for a MBSR node to operate as a MBSR, it provides a mobile-IAB indication to NW, whereas it does not provide a mobile-IAB indication if it does not operate as MBSR. It will indicate the request to operate as a mobile IAB-node via the mobile-IAB indication in MSG5 during RRC connection establishment.
Section 5.35A.1 in TS 23.501[2]:
	For a MBSR node to operate as a MBSR, it provides a mobile IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the mobile IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB-node with mobility and includes the mobile IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform mobile IAB authorization as described in clause 5.35A.4. If the MBSR node does not operate as a MBSR, e.g. due to the MBSR authorization indication from AMF, it does not provide the indication when establishing new RRC connection.
Editor's note:
The detailed handling between NAS and AS needs further synch with RAN WGs.


So, from SA point of view, it’s IAB-node itself to decide operating as a mobile IAB-node. If RAN2 determines another way to determine the RAN node type, the SA Spec would be impacted.
Observation 2: From SA point of view, it’s IAB-node itself to decide operating as a mobile IAB-node. If RAN2 adopts another way to determine the RAN node type, the SA Spec would be impacted.
According to TS23.501, an IAB-node can provide the mobile-IAB indication in MSG5 to request operating as a mobile IAB-node. In the same principle, IAB-node can set the IAB indication in Msg.5 if it decides to operate as an Rel-16/17 IAB-node. In that way, the gNB is informed about what kind of RAN node the IAB-node requests to operate as and selects the AMF supporting the RAN node type. So, it’s feasible IAB-node deciding the RAN-node type to operate as. For an IAB-node capable of mobile IAB, it can either set the mobile-IAB indication to request operating as a mobile IAB-node or set the IAB indication to request operating as a Rel-16/17 IAB-node. Then, given the IAB-node decides the RAN node type, sending both indications in MSG5 by the IAB-node should not be allowed. 
Observation 3: It’s feasible that the IAB-node deciding the RAN-node type to operate as.
Proposal 1: For IAB-node capable of mobile IAB, the IAB-node itself decides the RAN node type to operate as (i.e., it should not set both mobile IAB indication and IAB indication in MSG.5).

Observation 4: An IAB-node capable of mobile IAB can either set the mobile-IAB indication to request operating as a mobile IAB-node or set the IAB indication to request operating as a Rel-16/17 IAB-node.
Proposal 2: A mobile IAB capable node uses the mobile IAB-node indication in MSG.5 to indicate operating as a mobile IAB-node.
Section 5.35A.4 in TS 23.501[2]:
	When the MBSR (IAB-UE) performs initial registration with the serving PLMN, it indicates the request to operate as a MBSR as described in clause 5.35A.1. The AMF authorizes the MBSR based on the subscription information, and provides MBSR authorized indication to the MBSR node over NAS and NG-RAN over NGAP as described in the registration procedure in TS 23.502 [3]. The MBSR establishes the connection to OAM system using the configuration information for MBSR operation upon the reception of MBSR authorization indication (authorized).
…

If the MBSR operation is not authorized (e.g. due to location or time limitation), the AMF of the MBSR can indicate to the MBSR IAB-UE that it is not allowed to act as an MBSR, i.e. the MBSR authorization indication (not authorized), as part of registration procedure. In this case, the AMF includes the MBSR authorization indication (not authorized) to donor-gNB. The AMF may provide the indication either in a Registration Accept (if the PLMN allows the MBSR IAB-UE to be registered in the PLMM) or in a Registration Reject (if the PLMN does not allow the MBSR IAB-UE to be registered in the PLMN) message. The MBSR provides the authorization indication (not authorized) to its AS layer.
…


Based on above text in TS23.501, if an IAB-node is not authorized as a mobile IAB-node by AMF, the AMF can indicate to the IAB-node that it is not allowed to operate as a mobile IAB-node via NAS message. And the IAB-node’s NAS layer provides “not authorized” indication to the it’s AS layer. According to Section 5.35A.1 in TS 23.501[2], if the IAB-node is not authorized as a mobile IAB-node, it does not set the mobile IAB indication in Msg.5 indicating to operate as a mobile IAB-node. As a result, gNB will not be aware of the RAN node type which the IAB-node requests to operate as and therefore it will not configure mIAB features (such as default backhaul resource) to the IAB-node, the thus mIAB specific functions/procedures, e.g., the mobile IAB network integration, mobile IAB-MT migration, mobile IAB-DU migration will not be enabled. 

The RRC running CR[3] captures the condition where the IAB-node sets the mobile IAB indication, i.e., when the IAB-node connects as a mobile IAB-node (means when the IAB-node operates as a mobile IAB-node) it sets the mobile IAB indication in MSG5.
	2>
if connecting as an IAB-node:

3>
include the iab-NodeIndication;
2>
if connecting as a mobile IAB-node:

3>
include the mobileIAB-NodeIndication;


However, not every change in the running CRs for mobile IAB states that it refers to an IAB-node operating as a mobile IAB-node (e.g., authorized as a mobile IAB-node). 
RAN2 can discuss whether to add note in spec to clarify that the “mobile IAB-node” refers to an IAB-node operating as a mobile IAB-node rather than  a mobile IAB capable IAB-node.
Proposal 3: RAN2 discuss whether to capture a NOTE in spec “The mobile IAB-node refers to an IAB-node operating as a mobile IAB-node.”

Section 5.35A.4 in TS 23.501[2]:
	When the MBSR authorization state changes for a registered MBSR node (either authorized, or not authorized), the AMF updates the MBSR and the NG-RAN accordingly. Based on the operator configuration, the AMF may use either Deregistration (including the option with re-registration required indication) or the UE Configuration Update procedure to inform the MBSR regarding the updated authorization status:
…


Per above text, the AMF may use the UE Configuration Update procedure to inform the MBSR regarding the updated authorization status, that means the AMF/gNB can keep serving the IAB-node even if the IAB-node is not authorized as mobile IAB-node by the AMF. Also, as mentioned above, the IAB-node not authorized as mobile IAB-node by the AMF will not be configured with mIAB specific features nor enabled with mIAB specific functions, thus, non mIAB capable gNB can also serve such IAB-node. Therefore, when the mobile IAB-node is not authorized, it can camp on a non mIAB capable cell. On the other hand, if the IAB-node requests to operate as Rel-16/17 IAB-node, it should follow the behavior of a stationary IAB-node, that it only camp on a Rel-16/17 capable cells, as specified by TS38.331. 

It is observed that a mIAB capable IAB-node but not operating as a mobile IAB-node (such as the mobile IAB-node not authorized by AMF, or the mobile IAB-node requesting to operate as Rel-16/17 IAB-node) can camp on and connect to a cell not capable of mobile IAB (i.e., such cells do not broadcast the “mobile-IAB supported” indicator in SIB1). 
Observation 5: A mAB capable IAB-node not operating as a mobile IAB-node may camp on and connect to a non mIAB capable cell.
Proposal 3: A mobile-IAB capable node not operating as a mobile IAB-node may camp on and connect to a non mIAB capable cell.

Note that P4 somewhat echoes with the agreement in RAN2#120[4]:  
· A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 

An IAB-node operating as a mobile IAB-node (e.g., when authorized by AMF or during initial registration) can set the mobile-IAB indication in MSG5 towards the gNB. A non mIAB capable gNB can not configure mIAB specific features (such as default backhaul resources) nor support mIAB specific function/procedures. So, the IAB-node willing to operate as a mobile IAB-node cannot operate as a mobile IAB-node under the non mIAB capable cell. It is proposed the IAB-node operating as a mobile IAB-node does not camp on or connect to non mIAB capable cell, i.e., it only camps on and connects to mIAB capable cells.
Proposal 4: An IAB-node operating as a mobile IAB-node only camps and connects to mIAB capable cells.
3 Conclusion

In this contribution, we have some discussions on UE capabilities for mobile IAB, and the following proposals and observations are made:
Observation 1: There are many issues to be discussed if the network decides the RAN-node type for IAB-node.
Observation 2: From SA point of view, it’s IAB-node itself to decide operating as a mobile IAB-node. If RAN2 adopts another way to determine the RAN node type, the SA Spec would be impacted.
Observation 3: It’s feasible that the IAB-node deciding the RAN-node type to operate as.
Proposal 1: For IAB-node capable of mobile IAB, the IAB-node itself decides the RAN node type to operate as (i.e., it should not set both mobile IAB indication and IAB indication in MSG.5).

Observation 4: An IAB-node capable of mobile IAB can either set the mobile-IAB indication to request operating as a mobile IAB-node or set the IAB indication to request operating as a Rel-16/17 IAB-node.
Proposal 2: A mobile IAB capable node uses the mobile IAB-node indication in MSG.5 to indicate operating as a mobile IAB-node.

Observation 5: A mAB capable IAB-node not operating as a mobile IAB-node may camp on and connect to a non mIAB capable cell.
Proposal 3: A mobile-IAB capable node not operating as a mobile IAB-node may camp on and connect to a non mIAB capable cell.
Proposal 4: An IAB-node operating as a mobile IAB-node only camps and connects to mIAB capable cells.
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