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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 signalling characteristics for Redcap.
2. Discussion
At RAN4 103e meeting, the following agreements were achieved for Redcap measurement procedure [2]:

Whether to support scenario: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB

RAN4 to preclude following scenario in Rel-17 RedCap: neighbour cells include NCD-SSB on the same frequency location as serving cell CD-SSB.
Whether to define requirements for scenario B-2

Case B-2 is supported if no additional requirements or minimum changes shall be introduced compared with other scenario.
Reference SSB to decide measurement type (intra- or inter-frequency)

The issue can be closed based on the following RAN2’s latest agreements.

From RAN2 signalling point of view, 
· a BWP-specific servingCellMO is defined under BWP-DownlinkDedicated, the SSB defined in this servingCellMO is the reference SSB to be used for serving cell measurements when the UE is in this active BWP; 
· if the field is absent, SSB defined in servingCellMO under ServingCellConfig is the reference SSB to be used for serving cell measurements. 
· This reference SSB is used to define intra-frequency measurements.
Definition of SSB based intra-frequency measurement

The centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig.

When both CD-SSB and NCD-SSB are configured for serving cell measurements
The issue can be closed based on the following RAN2’s latest agreements.

· It is possible to configure CD-SSB and/or multiple NCD-SSB for serving cell measurements, but the UE shall perform the measurements using the configured serving cell measurement object of the active BWP which can either be associated with CD-SSB or NCD-SSB.

When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG (if scenario is supported)

This scenario is invalid based on the following RAN2’s latest agreements.

· It is possible to configure CD-SSB and/or multiple NCD-SSB for serving cell measurements, but the UE shall perform the measurements using the configured serving cell measurement object of the active BWP which can either be associated with CD-SSB or NCD-SSB.

When both CD-SSB and NCD-SSB are configured for neighbour cell measurements
When both CD-SSB and NCD-SSB neighbour cell measurement are configured:

· UE should follow NW’s configuration to perform measurements on both SSBs.
Neighbour cell’s NCD-SSB information

The neighbor cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbor cell’s NCD-SSB. 

Delay requirements for NCD-SSB based measurement 

Measurement delay requirements are introduced for RedCap UE when:

Current requirements apply, no addition requirements are introduced.

· Note:  Requirements may be revisited once RAN4 has a clear definition and applicable scenarios for NCD-SSB.

Periodicity of NCD-SSB 

The periodicity of NCD-SSB cannot be configured to be greater than 160ms.

Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting 

No consensus on whether to support Reporting of RS type (NCD-SSB or CD-SSB) as part of RRM measurement reporting. 
Serving cell threshold associated SSB

No consensus on whether the serving cell thresholds of SIntraSearchP/SIntraSearchQ/SnonIntraSearchP/SnonIntraSearchQ for IDLE/Inactive mode and s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.

Inter-frequency without gap with capability

Reuse the existing ‘inter-frequency without MG’ capability signaling for redcap UE, and further discuss how to specify the requirements for UE supporting redcap and signaling of inter-frequency without MG in the future.
Inter-frequency without gap without capability

The MO#2 is the intra-frequency measurement without gap without capability based on latest RAN2’s agreements.
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CSSF outside gap

Define the requirement based on the following update. 
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG
Assumption on searcher 

For RedCap UE, one searcher shall be shared with all frequency layers which are measured without gap.
It was agreed to increase the number of attempts for PSS/SSS detection for 1 Rx RedCap UE in FR1, see R4-2202670. Under this issue it is discussed how much (nr of attempts) to relax.

· By 2 SMTC window as follows:

· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
Whether to extend the lower bound in PSS/SSS detection delay in FR1 and FR2 

No consensus to extend the lower bound in PSS/SSS detection delay in FR1 and FR2.
Extension of lower bound in time index detection delay with DRX 

Following agreement was reached at previous meeting:

	The lower bound in the time index detection delay is extended as follows:

· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra


How much to extend time index delay in FR1 (PBCH-DMRS detection)

The time index delay in FR1 is extended by 3 samples/SMTC, i.e. total 6 samples.

Whether lower bound in measurement period for 1 Rx requirements is extended in FR1

No consensus to extend the lower bound in measurement period for 1 Rx requirements is extended in FR1. 

Relaxation of accuracy levels for FR1

· Absolute accuracy level for 1 Rx RedCap is relaxed by 1 dB compared to legacy requirements.

· Relative accuracy level for 1 Rx RedCap is relaxed by 1 dB compared to legacy requirements.

Note: Test cases will be defined with AWGN channel following the same principle as in Rel15/16 requirements.

SIB1 decoding delay for CGI reading

12 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.
Assistance information for CGI reading

It is up to RAN2 whether:

· If indicated by network, UE will further report the NCD-SSB information (such as SSB-frequency, SCS etc.) together with global cell ID when UE reporting the CGI.
This contribution focuses on the following remaining issues:
Whether to support for per-FR/per-UE gap

Candidate options:
· Option 1: If a RedCap UE support both FR1 and FR2, whether RedCap UE can support per-FR gap(e.g., independentGapConfigdf) depends on UE capability.
· Option 2: If MG is needed, both per-UE gap and per-FR gap can be supported, but UE behavior is same as per-UE gap. 

There is no problem the a UE supports per UE gap or per FR gap depending on UE capabilities. However the issue is whether per UE gap or per FR gap make any difference since Redcap UE only have one serving cell which means there is no difference. Based on this point we are ok with option 2. In additional, it is recognized fundamentally there is no different UE behavior no matter per UE gap or per FR gap is used for a Redcap UE hence option 1 is also ok to make progress. 

Proposal 1: For the issue whether to support for per-FR/per-UE gap, support option 2. Option 1 is also acceptable.  

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 issue whether to support for per-FR/per-UE gap, support option 2. Option 1 is also acceptable.  
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