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1. Introduction
[bookmark: _Hlk49419066]In RP-210918, “Revised WID on support of reduced capability NR devices”, which has been approved in RAN#91-e, has the objective of specifying support for UE complexity reduction features [1]:
· 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.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]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.)
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In this contribution, we discuss relating aspects on support of complexity reduction feature on reduced number of Rx branches for RedCap UE.
2. Discussion 
It has been agreed that minimum number of Rx branches of RedCap UE in bands for legacy UE equipped with minimum number of 4 Rx branches is 1, and the specification also support RedCap UE with 2 Rx branches. Hence, the minimum number of Rx branches will be 1Rx or 2Rx across the bands for RedCap UE and RedCap UE may not equipped with 4Rx branches. While it may introduce considerable downlink coverage loss for number of Rx branches reduced from 4 Rx to 1Rx, especially for wearables with additional antenna efficiency loss due to small form factor. To compensate the coverage loss, downlink data channel may need to be transmitted with lower spectral efficiency or PDCCH candidate may need to be transmitted with higher aggregation level. The PDCCH candidate with higher aggregation level may bring PDCCH blocking issue in CORESET which impact the scheduling of legacy UE. To ensure coexistence of legacy and RedCap UE, the CORESET may configured separately for legacy and RedCap UE which can mitigate the PDCCH blocking to legacy UE. It may also feasible for CORESET configured to share with legacy and RedCap UE, if the RedCap UE don’t need coverage recovery. For CORESET configured to RedCap UE equipped with reduced number of Rx branches, the PDCCH blocking issue may still exist. While this may not be a critical impact to RedCap UE as the relaxed latency requirement. 
Proposal 1: Consider CORESET configured separately for legacy UE and RedCap UE with reduced number of Rx branches.
For means by which the gNB can know the number of Rx branches of the UE, gNB can identify number of Rx branches for RedCap UE through early identification during initial access or UE capability report after initial access. While before early identification or UE capability report, gNB may need to assume minimum number of 1 or 2 Rx branches for RedCap UE on scheduling. 
Proposal 2: Before early identification or UE capability report, gNB may assume minimum number of 1 or 2 Rx branches for RedCap UE on scheduling.
There may be an impact on scheduling system information in bands where legacy UE equipped with minimum number of 4Rx branches before gNB identify the number of Rx branch for RedCap UE. If the gNB schedule downlink data based on UE equipped with 2 Rx branches, it decrease the efficiency of resource utilization and the RedCap UE with 1 Rx branch may not be able to receive downlink data properly. While if gNB schedule downlink data based on UE equipped with 1 Rx branches, there will be larger impact to efficiency of resource utilization.
Observation 1: There may be an impact on scheduling system information in bands where legacy UE equipped with minimum number of 4Rx branches before gNB identify the number of Rx branch for RedCap UE.
3. Conclusion
In this contribution, we discuss the support of RedCap UE with reduce number of Rx branches and have the following proposal.
Proposal 1: Consider CORESET configured separately for legacy UE and RedCap UE with reduced number of Rx branches.
Proposal 2: Before early identification or UE capability report, gNB may assume minimum number of 1 or 2 Rx branches for RedCap UE on scheduling.
Observation 1: There may be an impact on scheduling system information in bands where legacy UE equipped with minimum number of 4Rx branches before gNB identify the number of Rx branch for RedCap UE.
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