3GPP TSG RAN Meeting #99												RP-230677
Rotterdam, Netherlands, March 20-23, 2023

Agenda Item:	9.3.1.7
Source:	Huawei, HiSilicon
Title:	Discussion on Rel-18 further NR RedCap UE complexity reduction 
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]After RAN#98e, there was once again a comeback for the Rel-18 RedCap evolution WI on whether UE peak data rate reduction (known as PR1) should be limited to only UEs also having baseband (BB) bandwidth reduction [1].
	{…}
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]
{…}
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In this contribution, we discuss the issues related to UE peak data rate reduction and UE early identification.
UE peak data rate reduction with/without baseband bandwidth reduction 
RAN1#110bis-e agreed UE peak data-rate reduction to be supported at least as an add-on to UE baseband (BB) bandwidth reduction.
	Agreement
· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.



The remaining issue is whether UE peak data rate reduction can be supported as a standalone feature. As studied in TR 38.865, UE peak data rate reduction by relaxing the constraint (vLayers·Qm·f ≥ 4) can only achieve very limited UE cost/complexity reduction gain. The approved WID aims to define only one Rel-18 RedCap UE type. If UE peak data rate reduction is permitted to be standalone, then there will be (at least) two Rel-18 RedCap UE types: one with UE BB bandwidth reduction to 5 MHz, the other with reduced peak date rate and UE BB bandwidth up to 20 MHz.  This is not consistent with the WID scope and will cause market fragmentation, which is detrimental to Rel-18 RedCap UEs’ business success.
Proposal 1: For Rel-18 RedCap, UE peak data rate reduction is supported only with UE BB bandwidth reduction.
[bookmark: _GoBack]In RAN#98e, whether UE peak data rate reduction should be supported as a standalone feature for Rel-17 Redcap UE was also discussed. But Rel-17 Redcap specifications were frozen a long time ago, and are in reach of commercialization.  The UE peak data rate reduction is a new feature. Without specification modification, allowing R17 Redcap UE to supporting this new feature will cause performance degradation. For example, there is no 10 Mbps peak data rate limitation for Msg4 in Rel-17.  It is possible for gNB to schedule Msg4 with a data rate exceeding 10Mbps. In this case, the R17 Redcap UE supporting peak data rate reduction cannot receive the Msg4. It will cause unsuccessful contention resolution, and then an unsuccessful random access procedure. With specification modification, allowing R17 Redcap UE supporting this new feature will cause backward compatible issue. With the previous example, to avoid random access performance degradation, early identification between R17 Redcap UE and R17 Redcap UE supporting peak data rate reduction should be supported. Then RAN1 and/or RAN2 need more standard efforts to specify detailed early indication solution.
Proposal 2: UE peak data rate reduction is not supported for Rel-17 RedCap.
Conclusion
To resolve the checkpoints for RAN#99 in the Rel-18 RedCap enhancements WID, we have the following proposals to revise the WID:
Proposal 1: For Rel-18 RedCap, UE peak data rate reduction is supported only with UE BB bandwidth reduction.
Proposal 2: UE peak data rate reduction is not supported for Rel-17 RedCap.
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Appendix – RAN1 agreements
Agreement
Revise the earlier agreement by removing the square brackets like this:
· The minimum DL peak rate target (for FD-FDD) is [10] Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL

