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Introduction
In RAN #98e meeting, the Rel-18 RedCap WI scope [1] has been revised, and the corresponding remaining issue is shown as follows. 
	4.1	Objective of Core part WI
The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
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.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



Based on the RAN conclusion, RAN needs to determine peak data rate reduction (PR1) is add-on or standalone. In this contribution, this issue is discussed.
Discussion
1.1 Standalone or add-on PR1
If PR1 is a standalone feature, the complexity reduction is only around 4% compared to Rel-17 baseline in Table 7.3.2-7 of TR 36.865, which is completely not attractive since the purpose of peak data rate reduction is to further reduce UE complexity. Moreover, compared with UE BB bandwidth reduction, the complexity reduction provided by PR1, is much smaller. Compared with UE BB bandwidth reduction plus PR1, standalone PR1 is meaningless to be supported from the perspective of complexity reduction.
Observation 1: From the perspective of complexity reduction, standalone PR1 is meaningless to be supported.
[bookmark: OLE_LINK6]If UE peak data rate reduction is supported as a standalone feature, the types of terminal products will be further differentiated. That means if the RedCap UE with standalone PR1 is viewed as the Rel-18 RedCap UE, the market competition between Rel-18 RedCap UE with standalone PR1 and with BB bandwidth reduction cannot be avoided. Considering that there is already Rel-17 RedCap UE in the market and Rel-18 RedCap UE also would be supported with lower complexity, it is not necessary to introduce one additional RedCap UE with standalone PR1 to further fragment the market. 
Observation 2: From the perspective of market integrity, standalone PR1 would cause further market fragmentation between R17 RedCap UE and R18 RedCap UE with BB bandwidth reduction.
Some contributions mentioned that standalone PR1 is beneficial for typical dual-mode LTE-NR devices and early implementation/deployments especially considering the tone demapping/processing and channel estimation could be shared for the dual-mode devices. However, for NR and LTE, the mapping method and DMRS pattern are not expected to be compatible, so that it is difficult to share the implementation, though some memory for channel estimation modem could be shared when it is dual-mode and single-standby. Additionally, standalone PR1 has quite limited complexity reduction. If dual-mode LTE-NR devices are requested, using Rel-17 RedCap UE for dual-mode is more attractive. 
Observation 3: The benefit of standalone PR1 for dual-mode LTE-NR devices is marginal and it also depends on the implementation. 
In Rel-17 RedCap, we actually have discussed this issue and the following agreement was achieved
	Agreements: [LS]
· For reduction in L2 buffer size requirements via peak rate scaling factors for Rel-17 RedCap
· Send a response LS to RAN2 with the following:
· RAN1 discussed various options for use of peak rate scaling factor as potential means of L2 buffer size reduction for Rel-17 RedCap but has not arrived at a consensus on whether and how to pursue L2 buffer size reduction as a cost/complexity reduction feature till RAN1#106b-e.
· RAN1 does not intend to continue discussions on the issue unless further indication is received from RAN2.
· In addition to the options of maintaining Rel-15 specifications (no spec change) or defining that peak rate scaling factors are not applicable for Rel-17 RedCap UEs (i.e., scaling factor = 1), RAN1 also discussed the following options towards optimizing peak rate scaling factor for RedCap for L2 buffer size reduction:
· Relaxing the product of max number of layers, max modulation order, and scaling factor to < 4, and/or
· Reducing the scaling factor to < 0.4
· While it was observed that Rel-15 specifications with the same scaling factors and constraints may still be available for RedCap UEs (no spec changes), RAN1 could not converge on whether the cost/complexity benefits are sufficient to justify the above options for optimization of peak rate scaling factor for RedCap changes for L2 buffer size reduction. 
· It was noted the proponent companies for optimizing peak rate scaling factor for RedCap towards L2 buffer size reduction could agree to relaxing the product to be smaller value (4->[1.5]) while keeping the existing scaling factor unchanged for Rel-17 RedCap.
· It was also noted by multiple companies in RAN1 that more effective UE cost/complexity reduction features with the same performance impact were discussed and not pursued by RAN1 during the SI phase. Thus, such companies consider L2 buffer size reduction via peak rate scaling factor optimization as out-of-scope for the current WI.



Therefore, the standalone PR1 is kind of Rel-17 feature discussion which has been precluded in Rel-17 [2]. If it is introduced in Rel-18, we did not see any benefits compared with that introduced in Rel-17. 
Observation 4: Introducing standalone PR1 in Rel-18 has no benefits compared with that introduced in Rel-17.
Proposal 1: UE peak data rate reduction is not supported as a standalone feature.
Based on that, the revised WID could be updated as following:
	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.
· UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction




Conclusion
For standalone PR1, we give the following observations and proposals. And WID text update is also suggested.

Observation 1: From the perspective of complexity reduction, standalone PR1 is meaningless to be supported.
Observation 2: From the perspective of market integrity, standalone PR1 would cause further market fragmentation between R17 RedCap UE and R18 RedCap UE with BB bandwidth reduction.
Observation 3: The benefit of standalone PR1 for dual-mode LTE-NR devices is marginal and it also depends on the implementation. 
Observation 4: Introducing standalone PR1 in Rel-18 has no benefits compared with that introduced in Rel-17.
Proposal 1: UE peak data rate reduction is not supported as a standalone feature.

	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.
· UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction
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