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Introduction
[bookmark: _Hlk53783455]In RAN1#110bis-e meeting, following agreements were reached for support of reduced capability NR devices, 
	[bookmark: _Hlk101868156]Agreement:
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs
Agreement:
[bookmark: _Hlk118446572]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 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· 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 (at least for unicast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· 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 (at least for unicast) and PUSCH.
Agreement:
For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: UE post-FFT buffering “assumption”
Agreement:
For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a DCI with a 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 broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation)
Agreement:
· For UE BB bandwidth reduction, a UE is not expected to be configured with a CG grant with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· For UE BB bandwidth reduction, it is FFS whether a UE can be expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
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.



In this contribution, we discuss details on UE complexity reduction and early indication for Rel.18 RedCap. 
Discussion 
UE bandwidth reduction
From the agreements of last RAN1 meeting, one point for study is that for a cell supporting both Rel.17 and Rel.18 RedCap UEs, whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs. Since the RF BW is kept as 20MHz, and signals/channels other than data channels are allowed to use a BWP up to 20MHz, there is no problem for the Rel.18 UEs to receive the signals/channels in the legacy initial BWPs. The scheduling restriction of data channels in the initial BWPs does not bring much impact to the legacy UEs especially if the gNB could early identify the Rel.18 RedCap UEs. Based on these, there is no strong motivation to introduce separate initial BWPs for Rel.18 RedCap UEs.  
Proposal 1: Separate initial BWPs for Rel.18 RedCap UEs are not necessary.  
Regarding the maximum number of PRBs for PUSCH and PDSCH, 25/11 PRBs for 15/30 kHz SCS (i.e., option 4 in the previous RAN1 agreements) are used during the RAN1 evaluation in the previous meeting. The values align with RAN4 specified number of RBs for channel BW for 5MHz. 25/12 PRBs for 15/30kHz SCS are taken as optional during the evaluation. It is noted in [1] that 25/11 PRBs can already provide >10Mbps data rate, which meets the peak data requirement of Rel.18 RedCap. Besides, the benefit of higher reliability when having more PRBs for PDSCH/PUSCH might vanish if the UE could buffer the scheduled data for decoding. Based on these, and as it was agreed to have same option for both PDSCH (at least for unicast) and PUSCH, we have the following proposals, 
Proposal 2: 25/11 PRBs for 15/30 kHz SCS are supported as the maximum number of PRBs that the UE can transmit per slot or per hop for PUSCH 
Proposal 3: 25/11 PRBs for 15/30 kHz SCS are supported as the maximum number of PRBs that the UE can process per slot.
From the previous discussion in RAN1, one main issue is the selection between option BW3 and option PR3, both supporting same max. number of PRBs for data channels. The difference is that the scheduled RBs for option BW3 is within 5MHz, while the scheduled RBs for option PR3 can be spread in 20MHz. It was identified in [1] that option BW3 has more cost reduction than option PR3 (maybe not significant though), but with less scheduling flexibility. The more cost reduction of option BW3 than option PR3 comes from less post-FFT data buffering. For option PR3, 20MHz data buffering is anyway needed since the scheduled data signal might be scattered in 20MH. For option BW3, the data buffering needs might be less, and might be different for unicast channel and broadcast channel. For unicast channel, if a 5MHz position can be pre-configured, the UE can buffer only 5MHz. For broadcast channel, since the scheduling is mostly based on time domain default A table, where cross-slot scheduling is not supported, the UE may not have time to finish PDCCH decoding before PDSCH reception. Therefore, the UE may not know which frequency domain resources to buffer, so the safest way is buffer all 20MHz data. On the other hand, the default A table supports quite flexible PDSCH starting symbol. The gNB could choose a PDSCH starting symbol such that the time gap between PDCCH end symbol and the PDSCH starting symbol is big enough for PDCCH decoding. Then there is no need for the UE to buffer 20MHz. Even the time gap is not big enough, UE might just miss limited number symbols (for PDCCH decoding) to receive the channel, which may lead to only marginal performance loss. Based on these, option BW3 is preferred over option PR3 for Rel.18 RedCap. 
Proposal 4: Option BW3 is supported for Rel.18 RedCap, i.e., the PDSCH (for both unicast and broadcast) and PUSCH are processed in the scheduled RBs within 5MHz BW.
Early identification
With the introduction of Rel.18 RedCap UEs, there might be multiple scenarios on the coexistence of different UEs, e.g., Rel.17 RedCap UEs and  Rel.18 RedCap UEs consistence in the same cell with the legacy UEs, or only Rel.18 RedCap UEs are in a same cell with the legacy UEs. If gNB cannot identify the Rel.18 RedCap UEs early, it may either always schedule the DL/UL transmission within 5MHz BW during initial access, which impacts legacy UE performance, or the scheduled BW can be larger than 5MHz, which causes resource wastage when the scheduled data channel is for a Rel.18 RedCap UE. From this point of view, early indication of Rel.18 RedCap UEs is preferred. 
Similar with Rel.17 RedCap UEs identification, early identification through Msg1 can be optionally configured for Rel.18 RedCap UEs. Then depending on the configurations, Rel.18 RedCap UEs will perform following for performing random access,
· If early identification through Msg1 is configured for Rel.18 RedCap UEs, Rel.18 RedCap UEs will use the configured preambles for Rel.18 RedCap UEs for random access.
· [bookmark: _Hlk115186125]If early identification through Msg1 is not configured for Rel.18 RedCap UEs, while early identification is configured for Rel.17 RedCap UEs, Rel.18 RedCap UEs will use the configured preambles for Rel.17 RedCap UEs for random access.
· If early identification through Msg1 is not configured for both Rel.18 and Rel.17 RedCap UEs, Rel.18 RedCap UEs will use the preambles for legacy UEs.
Proposal 5: Early identification for Rel.18 RedCap UEs in Msg1/Msg3 is supported. 
 
Conclusion
In summary, we have following proposals for UE complexity reduction for Rel-18 RedCap:
Proposal 1: Separate initial BWPs for Rel.18 RedCap UEs are not necessary.  
Proposal 2: 25/11 PRBs for 15/30 kHz SCS are supported as the maximum number of PRBs that the UE can transmit per slot or per hop for PUSCH 
Proposal 3: 25/11 PRBs for 15/30 kHz SCS are supported as the maximum number of PRBs that the UE can process per slot.
Proposal 4: Option BW3 is supported for Rel.18 RedCap, i.e., the PDSCH (for both unicast and broadcast) and PUSCH are processed in the scheduled RBs within 5MHz BW.
Proposal 5: Early identification for Rel.18 RedCap UEs in Msg1/Msg3 is supported. 
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