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1 Introduction
In last RAN4#99-e meeting, a preliminary discussion on RRM requirements for RedCap UE was conducted and a way forward was agreed in [1]. The agreed studies concerns UE complexity reduction are captured below:
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In this contribution, we provide our consideration on the RRM requirements of UE complexity reduction for RedCap.
2 Discussion
UE bandwidth reduction
As stated in the WID [2], the maximum UE bandwidth during and after initial access is 20 MHz for FR1 and 100 MHz for FR2. As Rel-15 SSB bandwidth would be reused for RedCap UE, we think there is no impact on the RRM measurement requirements. 
Proposal 1: The RRM measurement requirements would not be impacted by the UE bandwidth reduction.
It was agreed in RAN1 that the bandwidth of both initial BWP and non-initial BWP is not expected to be larger than RedCap's UE bandwidth for during and after initial access, and separate UL BWP could be configured for RedCap UE. For the issue of BWP switching for Redcap UE, it is still under discussion in RAN1. RAN4 could further check if the exist BWP switching requirements could be reused for RedCap UE after RAN1 reached an agreement.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement.
UE duplex operation
RedCap UE would support Type-A HD-FDD operation. As agreed in RAN1#104bis-e, no additional UE behavior for switching position determination is specified as compared to the existing specification. In our understanding, the current measurement requirements would not be impacted by HD-FDD.
Proposal 3: The current measurement requirements would not be impacted by HD-FDD.
UE Rx reduction
For the reduced number of Rx branches for RedCap, the last meeting’s agreements in RAN1 are captured as follow:
	Agreements in RAN1#105-e meeting:
For UE capability signalling, the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework.
· Detailed signalling is up to RAN2


As the current RRM requirements are specified based on 2Rx assumption, for 2Rx RedCap UE, the current measurement requirements could be naturally reused. For 1Rx RedCap UE, the corresponding RRM requirements should be further estimated. As RAN1 has agreed to use the capability parameter maxNumberMIMO-LayersPDSCH to indicate the Rx branches, RAN4 requirements should also be defined based on the capability.
In idle/inactive mode, UE is required to identify detectable neighbouring cells and perform measurement to support mobility. Also, UE shall be able to evaluate the newly detected cell using reselection criteria. As the physical layer design for RedCap UE have no change, our view is that the measurement time as well as evaluation time would not be impacted in practice. The detection time for neighbour cell may need further evaluation.
Proposal 4: The neighbour cell detection requirements need to be revaluated for 1Rx RedCap UE.
The cell identification delay would need to be extended as the performance of 1Rx is degraded than 2Rx/4Rx.
Proposal 5: The cell identification delay would need to be extended for 1Rx RedCap UE.
A cell is considered to be detectable when the side conditions of corresponding measurement of the measured cell are met. For 1Rx RedCap UE, the UE’s ability to detect neighbour cells is expected to be adversely affected compared to legacy 2Rx/4Rx UEs. Therefore, RAN4 need to evaluate how many neighbour cells a 1Rx RedCap device is able to detect and what the SINR levels will be in the expected development scenario. 
Proposal 6: RAN4 to evaluate UE measurement capability for 1Rx RedCap device, and the corresponding side conditions and accuracy requirements.
Inter-frequency mobility
In last meeting, company proposed to prioritize RRM requirements for intra-frequency measurement in Rel-17 RedCap. From our perspective, intra-frequency measurement and inter-frequency measurement are equally important to guarantee the UE’s mobility performance. The discussion of intra and inter-frequency measurement should be taken in the same time.
Proposal 7: RAN4 to specify the RRM requirements for both intra-frequency measurement and inter-frequency measurement.
Inter-RAT mobility
Considering the wider coverage of LTE system compared to NR, we see the realistic scenario of developing inter-RAT measurement on LTE for RedCap UE. Also, in LTE, there are already measurement requirements for lower complexity device, such as LTE-M and LTE-1bis UE, and we think these requirements could be taken as baseline if RAN4 to define the inter-RAT RRM requirements on LTE for RedCap UE in Rel-17.
However, considering the limited time of the work item, we suggest that RAN4 first develop the mobility requirements for the intra-frequency and inter-frequency cases.
Proposal 8: RAN4 to deprioritize the discussion on the mobility requirements for inter-RAT measurements.
3 Conclusion
Proposal 1: The RRM measurement requirements would not be impacted by the UE bandwidth reduction.
Proposal 2: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement.
Proposal 3: The current measurement requirements would not be impacted by HD-FDD.
Proposal 4: The neighbour cell detection requirements need to be revaluated for 1Rx RedCap UE.
Proposal 5: The cell identification delay would need to be extended for 1Rx RedCap UE.
Proposal 6: RAN4 to evaluate UE measurement capability for 1Rx RedCap device, and the corresponding side conditions and accuracy requirements.
Proposal 7: RAN4 to specify the RRM requirements for both intra-frequency measurement and inter-frequency measurement.
[bookmark: _GoBack]Proposal 8: RAN4 to deprioritize the discussion on the mobility requirements for inter-RAT measurements.
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* RRM requirements are developed for all three duplex modes, i.e. FD-FDD, HD-FDD type A and TDD in Release 17 RedCap.
*  RRM requirements are developed for both 1 Rx and 2Rx for each duplex mode (FD-FDD, HD-FDD type A and TDD).

* RAN4 should focus on RRM requirements that are relevant to PCell operation, i.e. no DC or CA is considered for RedCap
inrelease 17.

*  Inter-frequency mobility

«  FFS whether to define inter-frequency RRM requirements for RedCap UE in Rel-17.
*  Inter-RAT mobility

« Option 1:
« Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.
«  Option 2:

* Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17
*  FFS: whether define inter-RAT RRM requirements on LTE for RedCap UE in Rel-17




