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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 general aspects for Redcap.
2. Discussion
At RAN4 103e meeting, the following agreements were achieved for Redcap general aspects [2]:

Frequency band grouping

NR frequency band grouping for FR1 RedCap:

No new frequency band grouping table is introduced for FR1 RedCap.

NR frequency band grouping for FR2 RedCap:

For FR2, the existing tables are updated to support UE power class 7 (PC7) for n257, n258 and n261 as per RF agreement.
Paging reception

Impact on paging reception requirements for FD-FFD/TDD UEs for 1 Rx

For 1 Rx, there is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
Small data transmission for RedCap

SDT for RedCap with 1 Rx – time window for FR1 and FR2

Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT.

· If NR SDT requirements (defined in other Rel-17 SDT WI) include references to 2 Rx measurement accuracy requirements, they shall be updated to point to corresponding 1 Rx measurement accuracy requirements.
Requirements on UE synchronization for SDT

The requirements on UE synchronization towards the serving cell defined for 2 Rx SDT requirements are reused for 1 Rx RedCap UE.

Separate IDLE/INACTIVE mode thresholds for 1 Rx RedCap

RAN4 to consider defining an offset to absThreshSS-BlocksConsolidation for 1Rx UEs.
· FFS: A separate offset is defined for different measurement quantities such as SS-RSRP, SS-RSRQ etc.

This contribution focuses on the following remaining issues: 
2.1 SDT+ eDRX

TA validation requirements when UE is configured with eDRX was discussed at RAN4 103e meeting but no conclusions were reached. To our understanding, for eDRX configuration without PTW, its behavior is the same as that of DRX configuration except for more DRX value candidates. Hence the SDT requirements when DRX is configured can be reused for eDRX configuration without PTW. For eDRX configuration with PTW, at least the SDT requirements when DRX is configured can be reused within PTW.
Proposal 1: SDT requirements when DRX is configured can be reused for eDRX configuration without PTW. For eDRX configuration with PTW, SDT requirements when DRX is configured can be reused within PTW.
2.2 RSRP margin for SDT absolute RSRP thresholds

· Option 1 
For FR1, RedCap UE determines the above RSRP related thresholds for SDT procedure as follows:

 • UE using 2 Rx branches determines any of the above threshold (H1) based on existing signaling and RSRP range defined in TS 38.133. 

 • For absolute RSRP threshold, UE using 1 Rx branch determines any of the above threshold (H2) as H2 = H1 + offsetabsolute 

· Absolute RSRP threshold for SDT procedure includes sdt-RSRP-Threshold and cg-SDT-RSRP-ThresholdSSB 

· Option 1b 
· Option 1 is agreed provided offset (offsetabsolute) is a constant number.
· Option 2 
1 Rx UE does not need to apply RSRP offset based on the 2 Rx threshold for CG-SDT. 

RSRP margin for SDT RSRP change threshold

· Option 1: 
 For RSRP change threshold,  UE using 1 Rx branch determines any of the above threshold (H2) by

· Option 1a: H2 = H1 + offsetRSRPChange 

· Option 1b: separate threshold H2 used
RSRP change threshold for SDT procedure includes cg-SDT-RSRP-ChangeThreshold.

· Option 1b : 
· Option  1 is agreed provided offset (offsetRSRPChange) is a constant number.

· Option 2: 
1 Rx UE does not need to apply RSRP offset based on the 2 Rx threshold for CG-SDT. 

For this question, in LS [4] RAN2 has already asked the following question “RAN2 would like to ask RAN4 whether a RedCap UE with 1 Rx branch can apply a configurable offset to cell (re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum required quality level in the cell [dB]), Qqualmin.” To our understanding, it is better to discuss all impacted scenarios in order to get a universal fixed offset; or a configurable offset instead of discussing the issue case by case.  
Proposal 2: Determine whether the offset is a fixed value for all scenarios or is configurable and reply LS considering all impacted scenarios.
3. Conclusion
In this contribution, we provide our considerations on general aspects for Redcap and have the following observation and proposals:
Proposal 1: SDT requirements when DRX is configured can be reused for eDRX configuration without PTW. For eDRX configuration with PTW, SDT requirements when DRX is configured can be reused within PTW.
Proposal 2: Determine whether the offset is a fixed value for all scenarios or is configurable and reply LS considering all impacted scenarios.
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