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1 Introduction
In Rel-18 there is the aim of further expanding the market for RedCap use cases with relatively low cost, low energy consumption, and low data rate requirements, e.g., industrial wireless sensor network use cases. Hence, further complexity reduction enhancements are considered. More specifically, Rel-18 RedCap provides NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs and the supported peak data rate targets to 10Mbps. Techniques for further UE complexity reduction have been studied in the study item documented in TR 38.865.

Overall, this WI has been focusing on:

· 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.
· 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.
The main aim of this paper is to summarize the status and still open discussions related to PDSCH demodulation requirements for 8Rx UEs.

2 [bookmark: _Hlk92380727]Discussion
During the RAN1 discussion of this WI, the following techniques were evaluated and discussed (RAN1#109e).

· Further UE bandwidth reduction (BW)
· Opt.BW1: Both RF and BB bandwidths are 5 MHz for UL and DL
· Opt.BW2: 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL. 
· Opt.BW3: 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.
· Further UE peak rate reduction
· Opt.PR1: Relaxation of the constraint vLayers·Qm·f  > 4 in current specification 
· Opt.PR2: Restriction of maximum TBS for PDSCH and PUSCH (15KHz SCS: 10000 bits; 30kHz SCS: 5000 bits).
· Opt.PR3: Restriction of maximum number of PRBs for PDSCH and PUSCH (15KHz SCS: 25 RBs; 30kHz SCS:11 RBs)

From previous RAN1 discussions, it has been agreed that Rel-18 eRedCap UEs are capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1, which are designed/targeted to the same peak data rate of 10Mbps. 

Observation 1: Rel-18 eRedCap UEs are capable of both 20MHz + PR1 operation and of BW3/PR3 + PR1 operation.

Consequently, further relevant observations are:
Observation 2: For Rel-18 eRedCap UEs with BB complexity reduction, the scheduling of broadcast channels operates in a bandwidth > 5 MHz, same as in legacy operation.
Observation 3: 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 >5 MHz, same as in legacy operation.

Hence, our proposals with respect to non-PDSCH signals are given by:
Proposal 1: Do not define new requirements for PBCH.
Proposal 2: Do not define new requirements for PDCCH.
Proposal 3: Do not define new requirements for CSI reporting.

For PDSCH, we note the following from RAN1#112 agreements:
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Observation 4: From RAN1#112, for UE BB bandwidth reduction, for unicast PDSCH the maximum number of PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

In addition, for peak data rate reduction, we take from RAN1#113:
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Observation 5: From RAN1#113, for UE peak data rate reduction with UE BB bandwidth reduction (i.e., BW3/PR3+PR1), the 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 3.2.
Observation 6: From RAN1#113, for UE peak data rate reduction without UE BB bandwidth reduction (i.e., PR1 only) the 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 0.75 for 20 MHz bandwidth.

Hence, we believe that is reasonable to discuss whether there’s any need to set additional demodulation requirements for PDSCH given that the changes are only related to the actual DCI allocation rather than signal processing differences.
Proposal 4: RAN4 discuss whether there’s any need to set additional demodulation requirements for PDSCH.

3 Conclusion
Our observations and proposals are stated below:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: Rel-18 eRedCap UEs are capable of both 20MHz + PR1 operation and of BW3/PR3 + PR1 operation.
Observation 2: For Rel-18 eRedCap UEs with BB complexity reduction, the scheduling of broadcast channels operates in a bandwidth > 5 MHz, same as in legacy operation.
Observation 3: 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 >5 MHz, same as in legacy operation.
Proposal 1: Do not define new requirements for PBCH.
Proposal 2: Do not define new requirements for PDCCH.
Proposal 3: Do not define new requirements for CSI reporting.
Observation 4: From RAN1#112, for UE BB bandwidth reduction, for unicast PDSCH the maximum number of PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Observation 5: From RAN1#113, for UE peak data rate reduction with UE BB bandwidth reduction (i.e., BW3/PR3+PR1), the 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 3.2.
Observation 6: From RAN1#113, for UE peak data rate reduction without UE BB bandwidth reduction (i.e., PR1 only) the 10-Mbps peak rate target corresponds to a vLayers·Qm·f of 0.75 for 20 MHz bandwidth.
Proposal 4: RAN4 discuss whether there’s any need to set additional PDSCH requirements for PDSCH.

4 References
[1] RP-222675, “New WID on enhanced support of reduced capability NR devices”, Ericsson, RAN#97e.
image1.png
For UE BB bandwidth reduction, for PUSCH, select the following option for the maximum number of PRBs
that the UE can transmit per slot or per hop, if applicable:

e Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option for
the maximum number of PRBs that the UE can process per slot:

e Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Note: No intention to change the RAN4 RF specifications about maximum transmission PRB number
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