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[bookmark: _Ref129681832]In RAN#97e, a new WID on enhanced support of reduced capability NR devices was approved [1]. There are a few parts that RAN#98e is to revisit: 
	{…}
· 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.
{…}
Check in RAN#98-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone
· Whether or not/how a separate early indication can be supported
· Other restrictions of the WI (e.g., connectivity restrictions, band, etc.)



In this contribution, we discuss the issues related to UE peak data rate reduction and UE early identification.
On 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. What’s more, 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 not beneficial for 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.

On whether or not/how a separate early indication can be supported for Rel-18 RedCap UEs
There was disagreement in RAN#97e on whether the Rel-18 RedCap enhancements WID should require an early indication for Rel-18 RedCap UEs, separate from that for Rel-17 RedCap UEs. The disagreement was due to absence of the technical information on the impacts of further UE bandwidth reduction on initial access procedures. Now that RAN1 has made agreements (shown in the Appendix) in this regard for Msg2, Msg3, and Msg4 of the RACH procedure, RAN can decide how to proceed.
The agreements are summarized as follows for RAR:
· For RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling bandwidth is allowed to be larger than the maximum number of the unicast PRBs that the UE can process per slot.
· When the scheduled bandwidth of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot, the minimum time between RAR reception and Msg3 transmission can be relaxed to NT,1 + NT,2 + 0.5 + X ms; otherwise, reuse legacy timeline of  NT,1 + NT,2 + 0.5 ms.
If the network does not schedule all the UEs with the relaxed timeline, early identification for Rel-18 RedCap UEs based on Msg1/MsgA PRACH is needed.
For Msg3, the RAN1 design is:
· For Msg3 (PUSCH) to Rel-18 RedCap UEs scheduled by a RAR grant, or in a DCI scrambled with TC-RNTI, the scheduling bandwidth shall not exceed 5 MHz per slot or per hop, if applicable.
If the network does not schedule all the UEs’ Msg3 within 5 MHz, especially for the scenario of SDT based on RA, early identification for Rel‑18 RedCap UEs based on Msg1/MsgA PRACH is needed. 
In addition, similar as Rel-17 RedCap, to provide more flexibility for network implementation, whether the separate early indication for Rel-18 Redcap UEs is enabled or not can be indicated in SIB1.
For Msg4 (PDSCH), and other unicast PDSCH, the RAN1 design is:
· The number of PRBs scheduled by a DCI is not larger than the maximum number of PRBs that the Rel-18 RedCap UE can process per slot.
If the network does not schedule all the UEs’ unicast PDSCH within 5 MHz before UEs report their type/capability in connected mode, there is need of separate early indication for Rel-18 RedCap UEs no later than Msg3. If the separate early indication based on Msg1/MsgA PRACH is not enabled, then separate early indication based on Msg3/MsgA PUSCH is needed.
In summary, separate early identification for Rel-18 RedCap UEs should be supported, and the early identification design can be the same as for Rel-17 RedCap UEs. Thus, we have the following proposal:
Proposal 2: Separate early identification for Rel-18 RedCap UEs is supported, using the same design as Rel-17 RedCap UEs, based on:
· Msg1/MsgA PRACH, and whether enabled or not is indicated in SIB1.
· Msg3/MsgA PUSCH.

Conclusion
To resolve the checkpoints for RAN#98e 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: Separate early identification for Rel-18 RedCap UEs is supported, using the same design as Rel-17 RedCap UEs, based on:
· Msg1/MsgA PRACH, and whether enabled or not is indicated in SIB1.
· Msg3/MsgA PUSCH.
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Appendix – RAN1 agreements
Agreement 
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
Agreement
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH
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
