[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 104bis-e	R4-2216298
Electronic Meeting, October 10 – October 19, 2022

Title: 	Discussion on handover test for RedCap UE
[bookmark: OLE_LINK25]Source: 	Huawei, HiSilicon
Agenda item:	4.6.4.2.1
Document for:	Discussion
Introduction
In last meeting, only partial handover test cases were endorsed, because there are some open issues related with NCD-SSB. This contribution provides consideration on handover test case for RedCap UE.
Discussion
In R17 handover requirements specified for RedCap UE are applied for the following handover scenarios:
· Handover to a target cell’s initial BWP associated with CD-SSB;
· Handover to a target cell’s specific Redcap BWP associated with NCD-SSB besides to the initial BWP associated with CD-SSB (i.e. UE directly sync to the NCD-SSB and perform RACH on that BWP).
Although the requirements of the second scenario with NCD-SSB reuse the requirements of CD-SSB based handover, it is necessary to verify the functionality.
It is agreed in [R4-2210595], the following handover tests are to be defined for RedCap UE.
	FR1
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; known target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; known target cell for 2 Rx UE
===
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
==
A.X.3.1.x1	Inter-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Inter-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
FR2
A.X.3.1.x	Intra-frequency handover from FR2 to FR2; unknown target cell
A.X.3.1. x	Inter-frequency handover from FR2 to FR2; unknown target cell



We think there is no need to design two full sets of TCs to verify both CD-SSB based handover and NCD-SSB based handover. Handover to NCD-SSB TC can be selected from intra-frequency and inter-frequency scenarios. As RedCap UE can be 1Rx capable or 2RX capable in FR1, some TC can be selected from each 1RX and 2RX TC sets. 
In the following we list some TCs which marked in yellow highlight to verify the NCD-SSB based handover.
Proposal 1: The test cases highlighted in yellow highlight are proposed to be defined for NCD-SSB based handover TC.
	FR1
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; known target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; known target cell for 2 Rx UE
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
A.X.3.1.x1	Inter-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Inter-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
FR2
A.X.3.1.x	Intra-frequency handover from FR2 to FR2; unknown target cell
A.X.3.1. x	Inter-frequency handover from FR2 to FR2; unknown target cell



In last meeting, the NCD-SSB pattern and SMTC pattern with respective 80ms periodicity were endorsed in [1]. We think for NCD-SSB, 80ms periodicity for the SSB pattern and SMTC pattern is reasonable. It is agreed that the SSB periodicity for NCD-SSB is not less than CD-SSB. From network configuration overload perspective, NCD-SSB with 20ms periodicity would degrade about 5% overload loss. Therefore 80ms periodicity of NCD-SSB (Tssb) is a good trade-off.  
In previous meeting, the offset between CD-SSB and NCD-SSB has been discussed. The candidate value is {5ms, 10ms, 15ms, 20ms, 40ms, and 80ms}. In order to avoid network power boost when CD-SSB and NCD-SSB are overlapping, 5ms time offset is proposed.
Proposal 2: It is suggested the NCD-SSB configuration with 80ms periodicity and 5ms offset.
Conclusions
This contribution provides the analysis on handover test for RedCap UE. The following proposals are provided:
Proposal 1: The test cases highlighted in yellow highlight are proposed to be defined for NCD-SSB based handover TC.
	FR1
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; known target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; known target cell for 2 Rx UE
A.X.3.1.x1	Intra-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Intra-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
A.X.3.1.x1	Inter-frequency handover from FR1 to FR1; unknown target cell for 1 Rx UE
A.X.3.1.x2	Inter-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
FR2
A.X.3.1.x	Intra-frequency handover from FR2 to FR2; unknown target cell
A.X.3.1. x	Inter-frequency handover from FR2 to FR2; unknown target cell


Proposal 2: It is suggested the NCD-SSB configuration with 80ms periodicity and 5ms offset.
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