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1	Introduction
At RAN3 meeting #112, it was explained how the per-SSB Mobility Setting Change, but no TP was agreed yet. In this contribution, we consider signalling needed on F1AP to support the per-beam mobility setting change.
2	Discussion
Per-SSB Mobility Setting Change is being discussed in the context of SON WI for Rel.17.
In the current definition of Mobility Setting Change procedure, a gNB can indicate per-cell Mobility Parameters to UE to adjust the handover trigger point towards a cell controlled by a neighbour gNB. While mobility decisions are taken based on cell level measurements, a gNB can configure UEs to provide per-cell and per-SSB measurements (e.g. in RRC Measurement Report). If a gNB can combine the received per-SSB measurements with a per-SSB offset signalled via Mobility Setting Change procedure, better handover decisions can be taken for individual UEs, as well as a better distribution of load can be achieved across cells and SSB coverage areas. A relevant use case is exemplified in the figure below.
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A UE connected to Cell A (in gNB1) is configured to trigger mobility events towards Cell B (in gNB2) when the measured RSRP of Cell B is better than a threshold (e.g. -90 dBm) and to report cell and SSB beam radio measurements in RRC Measurement Report. Cell B is configured with two SSB beams, SSB 2 and SSB 3. 
[bookmark: _Hlk58327856]Proposal 1: RAN3 shall enable per-SSB Mobility Setting Change.
The configuration and optimization of beam-based parameters of RRC in a disaggregated architecture including F1 interface is sub-optimal since the beam knowledge (in DU) is separated from the RRC (in the CU). Despite a clear separation of resource control and parameter configuration between CU and DU, we have certain parameters for which the parameter control lies in CU-CP, while there is a strong dependency on the resources chosen at DU (e.g., CIO depending on the beam etc). 
The problem to solve is not only just to convey the beam specific parameters to UE, but also how to control the beam specification parameters by the network node (CU configures the parameters depending on DU resource(s)), which may be different for different beams. Hence, effective configuration of UE’s RRC parameters controlled and encoded at CU-CP with a strong dependency on the beam-specific resources at DU is a problem
Observation 1: Setting and updating beam-dependent RRC parameters during mobility in a disaggregated architecture requires transfer of beam information and related configuration between CU and DU over F1.
There are two ways to address this issue in a disaggregated gNB. We consider the example of CIO as a beam-specific parameter here.
Option 1: 
The CU indicates the beam-specific RRC parameters to the DU and DU returns the appropriate values for those RRC parametersor DU proactively sends the parameter values to the CU. The mapping between the beam-IDs and the RRC parameter values at DU can be configured by the operator or exchanged during F1 setup or gNB-CU Configuration Update procedure.
a. Initial access and HO preparation: An optional CIO_FLAG is included in the F1: UE Context Setup Request message send from CU to DU.  The FLAG indicates to the DU that the beam or beam-group specific CIO value should be included in the F1: UE Context Setup Response to the CU. A new optional IE is needed for this.
b. Intra-DU cell change: An optional CIO_FLAG is included in the F1: UE Context Modification Request message send from CU to DU. The FLAG indicates to the DU that the beam or beam-group specific CIO value should be included in the F1: UE Context Modification Response to the CU. A new optional IE is needed for this.
c. Beam or beam-group change resulting in a different CIO: The DU shall proactively trigger an F1: UE Context Modification Required message to the CU whenever there is a beam or beam-group or cell change resulting in CIO change. An optional CIO IE shall be included in the F1: UE Context Modification Required message.
While the positive aspect of this option is that the beam-specific information is not propagated to CU and is limited to the DU, the negative side is that in future if there are more such beam-specific parameters, each one has to be individually included and notified by the DU whenever there is a beam or beam-group change.
Option 2: 
The DU sends all the beam-IDs or beam-group IDs and their corresponding RRC parameter values in the F1 Setup procedure to the CU and CU uses them depending on the UE’s serving beam or beam-group. 
[bookmark: _Hlk78837630]The DU is also required to indicate beam or beam group change and the selected beam-ID or beam-group ID in the F1: UE Context Setup Response and F1: UE Context Modification Response messages to enable CU to select the correct RRC parameter values in case of a) and b) mentioned in option 1. For case c) the DU shall include the selected beam-ID or beam-group ID F1: UE Context Modification Required message to the CU when proactively indicating a beam or beam-group change.
The advantage of this option is that an exhaustive list of beam-specific parameters is not included over F1, but only a small new IE to indicate beam or beam-group change and the selected beam or beam-group ID.
We prefer option 2 to avoid addition of an exhaustive list of IEs to the F1 messages.
Proposal 2: RAN3 shall add two new optional F1 IEs: the selected beam group ID to indicate the serving beam in F1: UE Context Setup Response, F1: UE Context Modification Response and F1: UE Context Modification Required messages from DU to enable CU to select the correct RRC parameter values corresponding to the UE’s serving beam at DU. 
Proposal 3: The mobility parameters (e.g., CIO) are treated as a function of the serving beam/target beam by the DU.
3	Conclusions
In this paper, we’ve considered what may be the impact of the per-beam mobility setting change, if it is agreed to be enabled. We make following proposals:
1) RAN3 shall enable per-SSB Mobility Setting Change.
2) RAN3 shall add two new optional F1 IEs: the selected beam group ID to indicate the serving beam in F1: UE Context Setup Response, F1: UE Context Modification Response and F1: UE Context Modification Required messages from DU to enable CU to select the correct RRC parameter values corresponding to the UE’s serving beam at DU. 
3) The mobility parameters (e.g., CIO) are treated as a function of the serving beam/target beam by the DU.
The TP implementing the solution is proposed in [1].
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