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Introduction
In this contribution, we present our view on the potential RF spec impact for Rel-18 RedCap WI.  
Discussion
In WID[1], the objectives relating to the UE is below:
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
As the PDSCH and PUSCH are used for specifying the RMC for uplink and downlink, the RB allocation change of PDSCH and PUSCH may impact the REFSENS for a RedCap UE with bandwidth of 20MHz. The latest agreement of RB reduction for PDSCH and PUSCH is listed as below:
RAN1#111:
Number of PRBs
Agreement:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.
UE post-FFT buffer size
For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.

The objectives only impact on the PDSCH and PUSCH, not the PRACH and SRS, the SRS can be scheduled and transmit as the same as the Rel-17 UE. In terms of the maximum transmission bandwidth configuration, the SRS could be generated with spanning all available bandwidth configured with maximum RB allocation for 20MHz channel BW and therefore, there is no impact for spectrum efficiency requirement. 
There are also Tx requirements which is tested with different RB allocation with specified RMC for PUSCH and this is listed in Table below with selected Tx test cases which has different RB allocations for test parameter configuration. For these tests, the full inner/outer RB allocation cannot be allocated for this new type RedCap UE, as such there is a need to discuss how to test the Tx requirement for this new type Redcap UE with RB number restrictions of PUSCH and PDSCH.
	Table 1: RB allocation for selected Tx test cases [2].
	Tx Requirement
	Test Channel BW
	Test Uplink Configuration

	
	
	RB allocation

	Tx maximum Power
	Up to 20MHz according to 38.508-1, clause 4.3.1
	Inner Full, Inner 1RB left, Inner 1RB right
	For 20MHz, Inner-Full means 50@25 for 15kHz SCS and 25@12 for 30kHz SCS

	UE maximum output power reduction
	L, H
	Inner Full, outer FULL, Edge_1RB_Left, Edge_1RB_Right, 
	For 20MHz, outer-Full is 100@0 for 15kHz and 50@0 for 30kHz

	Transmit ON/OFF time mask
	L,M,H
	Inner Full
	

	Transmit modulation quality- EVM
	L,H
	Inner Full, outer FULL
	

	Out of band emission- Spectrum emission mask
	L,H
	Edge_1RB_Left, Edge_1RB_Right, Outer_Full
	


 
[bookmark: _Ref126076399]The RB allocation for Tx requirement tests spans more than 25 PRB for 15kHz SCS and 12 PRB for 30kHz SCS. 
The Tx requirement applies to any RB allocation and RAN5 defines the relevant Tx test parameters. As the SRS can still be scheduled over the 20MHz, the general Tx requirement for RedCap will not be impacted. RAN4 could add a text in general section stating Tx requirement shall apply to the new type RedCap UE with RB # restriction. In this way, RAN5 could adapt the RB allocation limitation for test parameters. 
[bookmark: _Ref126076418] Tx requirements in Rel-17 apply to the new type RedCap UE with RB number restriction for PUSCH and PDSCH.

For Rx requirements, as the REFSENS is defined with maximum RB allocation of the whole RF bandwidth and RMC for REFSENS is defined with PDSCH, limiting # of RB allocation for PDSCH for 20MHz channel means that the REFSENS will be impacted. At the same time, when testing REFSESN for FDD band, the Tx is configured with the UL configuration and as RB number for PUSCH also is limited, the UL configuration needs to be updated for the new type of RedCap UE.
[bookmark: _Ref126076426]REFSENS and UL configuration needs to be updated for the new type RedCap UE.
The RedCap UE REFENS in Rel-17 is derived from 2 Rx normal NR UE. New scaling factor for 1 Rx is defined for FDD/TDD band. For HD-FDD, a general scaling factor of 0.8 dB tightening with exception for some bands[3]. As the RB number limitation applies to the new type RedCap UE for different antenna configuration, e.g 2Rx/1Rx, REFSENS for 2 Rx with RB # limitation needs to be defined. Considering there is only Baseband bandwidth reduction and there is no intention to further reduce the RF performance, the scaling factor defined in Rel-17 RedCap UE should not be changed. 
[bookmark: _Ref126076435]2 Rx REFSENS with RB # limitation should be defined for new type RedCap UE,  the Rel-17 scaling factor for 1Rx, HD-FDD should apply to new type RedCap UE.

According to RAN1 agreement below, the PDSCH can be allocated anywhere within the 20MHz RF bandwidth. To test the worst case, the wanted signal resource allocation should be as close as the interferer signal. For REFSENS test, the note 1 in UL configuration table could assure this. For the ACS and blocking tests, RAN5 could define a worst case for RAN4 does not need update the requirement. 
Unicast PDSCH bandwidth
Agreement:
· For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e


[bookmark: _Ref126076445]For Rx requirements other than REFENS, there is no RAN4 impact.

Conclusions
In this contribution, we present our view on the specification impact with below observations and proposals:
Observation 1 The RB allocation for Tx requirement tests spans more than 25 PRB for 15kHz SCS and 12 PRB for 30kHz SCS.
Proposal-1:Tx requirements in Rel-17 apply to the new type RedCap UE with RB number restriction for PUSCH and PDSCH.
Proposal-2:REFSENS and UL configuration needs to be updated for the new type RedCap UE.
Observation 2 2 Rx REFSENS with RB # limitation should be defined for new type RedCap UE,  the Rel-17 scaling factor for 1Rx, HD-FDD should apply to new type RedCap UE.
Proposal-3:For Rx requirements other than REFENS, there is no RAN4 impact.
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