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Introduction
[bookmark: _Hlk525462591]In Rel-18, a study item on further UE complexity reduction has been agreed with the following objective [1] –
· Study further UE complexity reduction techniques based on Rel-17 evaluation methodology in TR 38.875
· Consider network impact, coexistence of Rel-17 and Rel-18 RedCap and non-RedCap UEs in a cell, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity are focusing on:
· UE bandwidth reduction to 5 MHz in FR1,
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
· reduced UE peak data rate in FR1, 
· Possibly including restricted bandwidth for PDSCH and/or PUSCH
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
It is further noted that –
· Operation in BWP with/without SSB and without/with RF retuning should be considered.
In this contribution, we discuss issues related to SSB requirement.
[bookmark: _Hlk525462634][bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973]SSB Requirements for RedCap
In Rel-17, the following agreements were made with respect to SSB requirements for FR1 –
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· For BWP#0 configuration option 1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For BWP#0 configuration option 2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on [FG 6-1a] with supporting CSI-RS, or [FG 6-1a]without supporting CSI-RS.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB
To summarize, Rel-17 UE generally expects SSB to be present within the BWP except (1) when the DL BWP is only used for random access or (2) in connected mode if the UE indicates it does not need NCD-SSB (i.e. 6-1a UE). 
For Rel-18 RedCap, the SI indicates to consider operation in BWP with/without SSB and without/with RF retuning. Note that operation without SSB and without RF retuning can be viewed as similar to Rel-17 UE indicating the optional capability of not needing NCD-SSB. In Rel-18, the same “Not need NCD-SSB” capability should be supported and this should remain an optional capability. For operation in BWP without SSB and with RF retuning, from a network deployment perspective, this would reduce additional overhead that would be required with the additional SSB that may be needed in the BWP. However, for FR1 deployment where a single sector beam is used, the additional overhead is quite small (e.g. 0.54% for SSB transmission every 10ms in 20 MHz carrier). Even for beam-based deployment, the overhead is still small (e.g. 4.3% for 8 SSB transmissions every 10ms in 20 MHz carrier). In addition, the gNB can try to minimize the overhead by sharing the SSB between Rel-17 and Rel-18 UE in the configured RedCap BWP(s). Furthermore, supporting operation without SSB and with RF returing would require significant specification work in RAN2 and RAN4 related to measurements and requirements. Operations without SSB may also increase UE complexity with respect to retuning requirements. Therefore, our preference is that Rel-18 RedCap UE should have the same SSB requirements and related capability as Rel-17 RedCap UE.
Proposal 1: Rel-18 RedCap UE should have the same SSB requirements as Rel-17 RedCap UE. 
Conclusions
In this contribution, we consider operation in BWP with and without SSB and make the following proposal –
Proposal 1: Rel-18 RedCap UE should have the same SSB requirements as Rel-17 RedCap UE. 
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