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1. Introduction
At RAN 92 meeting the revised WI “Support of reduced capability NR devices” [1] was approved. The RAN4 related objectives are copied below:

· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:

· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
The specification work was almost completed at RAN4 103 meeting. In this contribution, we provide our further considerations on remaining issues for mobility requirements for Redcap.
2. Discussion
At RAN4 103e meeting, the following agreements were achieved for Redcap signalling characteristics [2]:

Sub-topic 2-1 Handover

Impact on Tsearch (in HO) for 1Rx for FR1

RAN4 to relax the Tsearch for RedCap HO delay requirement as followings when SINR=-2dB and 1Rx is used:

· For HO to FR1, 

· Tsearch = 2*Trs for intra-frequency HO

· Tsearch = 5* Trs for inter-frequency HO

Potential Scenarios for HO

The following scenarios are precluded based on RAN2’s agreements.

· Scenario 2: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB

· Scenario 2a: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB 
· Scenario 3: HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB

Requirements for directly HO to a RedCap specific BWP with NCD-SSB or CD-SSB (Scenario 1)

· Reuse legacy HO requirements for handover to RedCap [first active] BWP with NCD-SSB except Tsearch relaxation from 1 Rx reception.
· RAN4 assume that the RACH occasion is configured with the [first active] BWP
Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB (Scenario 2)

The scenario is precluded.

Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB (Scenario 2a)

The scenario is precluded.

Requirements for HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB (Scenario 3)

The scenario is precluded.

Additional BWP switching delay (TBWP-switching-delay) in requirements

The scenario is precluded. No need to further discussion.
T/F tracking delay(T∆) in requirements

The scenario is precluded. No need to further discussion.
Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)

Do not introduce HO requirements depending on the separation between initial BWP and RedCap BWPs or power difference between NCD-SSB and CD-SSB.
Sub-topic 2-2 RRC re-establishment 

RRC reestablishment on a BWP with NCD-SSB 

No need to further discussion the scenario.
Sub-topic 2-3 RRC Connection release with redirection 

RRC connection release with redirection on a BWP with NCD-SSB

No need to further discussion the scenario.

This contribution focuses on the following remaining issues:
Requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a)

Candidate options:
· Option 1 (vivo, Ericsson, OPPO): When NW configures UE handover to the target unknown cell, and configures multiple SSBs’ information for multiple BWPs, 
· UE shall choose the SSB within the target active BWP.

· Otherwise, additional handover delay (Trs) is expected.

· Option 2 (CMCC, HW, Apple, QC, MTK, Nokia, Intel, Xiaomi, Nokia): No additional Trs is expected.

· Option 2a (QC) Additional clarification of Trs-Redcap = max (Trs, TSSB-firstActiveBWP)

· Where, TSSB-firstActiveBWP is the periodicity of the SSB within the first Active BWP of the target cell.
· Option 3 (CMCC): No restriction on frequency separation is needed.

For this issue during the first round of discussion at previous RAN4 meeting one option is that the requirements depend on bandwidth between the selected SSB and target active BWP, even the bandwidth restriction is removed, there maybe still extra extension on Trs except for Trs for NCD-SSB tracking. Of course if the selected SSB is within the target active BWP, no extension on Trs is required besides Trs used for target NCD-SSB tracking. In additon “shall” is used in option 1 hence the second part of option 1 is redundant to our understanding and we have the following proposal:
Proposal 1: For the requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a), UE shall choose the SSB within the target active BWP and no additional Trs is expected.

Mismatch between SMTC configurations in scenario 1, 2, 3 and 4

Candidate options:
· Option 1 (E///, vivo): RAN4 to further discuss the possible additional delay due to SMTC configuration mismatch, such as between CD-SSB measurement and NCD-SSB HO without default SMTC configuration.
· Option 1a (CMCC, HW): Clarification needed in spec.
· Option 2 (Apple, Xiaomi): FFS, some clarification may be needed.
· Option 3 (MTK): No need to discuss the issue.
For this issue scenario 2 and 3 have already been preclude. For the scenario 1, HO requirements have already been agreed. For scenario 4, if HO to a BWP which has different SSB with the one used for measurement, the SMTC should be correctly informed otherwise that SSB cannot be found. Hence we do not think further discussion are needed for this issue. 

Proposal 2: For Mismatch between SMTC configurations in scenario 1, 2, 3 and 4, use option 3. 
3. Conclusion
In this contribution, we provide our considerations on general aspects for Redcap and have the following observation and proposals:
Proposal 1: For the requirements for HO directly to a RedCap specific BWP with NCD-SSB only without measurement (Scenario 1a), UE shall choose the SSB within the target active BWP and no additional Trs is expected.
Proposal 2: For Mismatch between SMTC configurations in scenario 1, 2, 3 and 4, use option 3. 
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