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1. Introduction
In RAN4#101e meeting, the mobility requirements for RedCap UE had been discussed and the agreements are captured in way forward [1]

In this contribution, we discuss the remaining open issues of mobility requirements for RedCap UE and provide our views.
2. Discussion
2.1
Handover

HO between FR1 and FR2
Agreement in RAN4#101e

· For Rel-17 RedCap with 1 Rx following new HO requirements are needed

· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
· FR2 related cases may need to be reconsidered depending on the conclusion of RF session
In last meeting, it was agreed to specify new HO requirements for FR1 and E-UTRAN. And FR2 related cases may need to be reconsidered depending on the conclusion of RF session. FR2 RF requirements are under discussion and no agreements were made to exclude FR2 requirements. Hence, we propose to keep all the cases to specify requirements. No need to further discuss the necessity of FR2.
Proposal 1: Specify new HO requirements for Rel-17 RedCap with 1Rx for:
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
Requirements for HD-FDD in HO
Options in RAN4#101e
· Option 1: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.

· Option 2 The UE shall meet HO requirements provided the following is met:

· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
The main motivation of this issue is that NR SSB is transmitted periodically and UE cannot measure the neighbor cell SSB within the SMTC duration. For HD-FDD, during the handover, if SSB transmission collides with the dynamically scheduled UL transmission, the SSB measurement should be prioritized. Hence, option 1 is technically OK. However, we think option 2 is more straight forward to guarantee the handover performance.
According to TS38.133, the interruption time for handover shall be less than Tinterrupt

Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. 
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms.
During the interruption time for handover (Tinterrupt), Tsearch , T∆, TIU are related to the availability of SSB. By restricting the SSB availability in the requirements, handover performance can be guaranteed.
Proposal 2: For HD-FDD, UE shall meet HO requirements provided the following is met:

· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
2.2
Random access 

RA requirements for HD-FDD
Options in RAN4#101e
· Option 1 (E///): 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=160 ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=160 ms.
In the proposed option1, UE shall receive at least one SSB during 160ms period before PRACH transmission. In idle mode, there is no UL transmission except PRACH. If no SSB is received before the PRACH transmission, the timing cannot be guaranteed. However, in our view, the timing requirements are already enough to guarantee the performance under this case. 
	The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.


Hence, we don’t think additional requirements to specify the SSB availability before PRACH transmission is needed, the timing requirements are enough. 
Proposal 3: there is no need to specify the SSB availability before PRACH transmission.
Impact on 1 Rx RSRP accuracy in RSRP threshold

· Option 1 (E///, CMCC): 

· Inform RAN2 about the need to introduce separate RSRP thresholds for RedCap UE with 1 Rx in procedures that depend on RSRP based thresholds such as RA.
· Option 2 (Apple): No separate threshold needed for CONNECTED mode.

· Option 2 (HW, QC): No separate threshold needed.

Due to the reduction of Rx numbers, the accuracy requirements may be relaxed for 1Rx RedCap UE. In idle mode, a single threshold is broadcasted for all UEs since network does not know the UE Rx numbers. Take the Qrxlevmin for example, if the thresholds are based on 2Rx, due to the relaxed measurement accuracy, even though 1Rx UE measurement results show that the cell is suitable for camping, the actual RSRP can be lower than the broadcasted threshold. Under this case, the random access of 1Rx UE may fail due to the single threshold for both 2Rx and 1Rx UE.
Hence, we support to introduce separate RSRP/RSRQ thresholds for RedCap UE with 1Rx if RAN4 decide to specify relaxed accuracy requirements for 1Rx RedCap UE.

Proposal 4: Introduce separate RSRP/RSRQ thresholds for RedCap UE with 1Rx.
3. Conclusions
In this contribution, we discuss the remaining open issues of mobility requirements for RedCap UE and the proposals are:
Proposal 1: Specify new HO requirements for Rel-17 RedCap with 1Rx for:

· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
Proposal 2: For HD-FDD, UE shall meet HO requirements provided the following is met:

· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
Proposal 3: there is no need to specify the SSB availability before PRACH transmission.
Proposal 4: Introduce separate RSRP/RSRQ thresholds for RedCap UE with 1Rx.
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