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1. Introduction
At RAN#97e, a new work item description (WID) on further NR RedCap UE complexity reduction was approved [1]. RAN1#110bis-e discussed the WID. The following is part of agreement for bandwidth [2]. 
	 SIB1 bandwidth
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”
OSI bandwidth
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)
Paging bandwidth
Agreement:
For UE BB bandwidth reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of paging channel to be within 5 MHz
· Option 2: Allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous
RAR bandwidth
Agreement:
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of RAR PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous
PUSCH bandwidth
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, 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.


In this paper, we discuss PDSCH/PUSCH bandwidth reduction.
2. Discussion
The bandwidth of PDSCH reception (SIB1)
At RAN1#110bis-e meeting, it was agreed that SIB1 can be scheduled with a bandwidth of more than 5 MHz. On the other hand, UE post-FFT buffering assumption is FFS. The eRedCap UE receives SIB1 with 20MHz RF and buffers the received SIB1 using a post FFT buffer. The scheme that eRedCap UE process SIB1 depends on the assumption of post-FFT buffer size. Two possible post-FFT buffer (20 MHz or 5 MHz size) are considered.
For 20 MHz post-FFT buffer, the eRedCap UE can buffer SIB1 larger than 5 MHz at a time. The eRedCap UE then processes the buffered SIB1 in one or more slots. If the limitation of UE’s processing capacity (the maximum number of PRBs that the UE can process per slot) is applied to broadcast PDSCH, the eRedCap UE would spend some slots to process the buffered SIB1.
For 5 MHz post-FFT buffer, the eRedCap UE may need to receive multiple SIB1 larger than 5 MHz because the eRedCap UE can only buffer 5 MHz for each reception. Since the gNB periodically sends SIB1, the eRedCap UE buffers a part of the data for each reception and combines the buffered data. 5 MHz post-FFT buffer is expected to reduce complexity slightly compared to 20 MHz post-FFT buffer. However, it may lead delay of SIB1 reception due to multiple reception.
The bandwidth of PDSCH reception (OSI)
It was also agreed that OSI can be scheduled with a bandwidth of more than 5 MHz. The OSI is sent periodically by the gNB, similar to SIB1. Therefore, it is reasonable to apply the same reception and processing scheme to OSI as SIB1.
Observation 1:	The scheme that eRedCap UE process SIB1/OSI depends on the assumption of post-FFT buffer and processing capacity of broadcast PDSCH.
Proposal 1:	The same reception and processing scheme can be applied to SIB1 and OSI.
The bandwidth of PDSCH reception (RAR)
In RAR bandwidth assignment, following options will be considered:
· Option 1: Restrict the scheduling of RAR PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation)

For Option 1, the eRedCap UE can receive and process RAR regardless UE’s processing capacity (limited or not limited 5MHz). On the other hand, the gNB needs to schedule RAR within 5 MHz bandwidth which may affect the flexibility of gNB scheduling. In addition, the RAR bandwidth limitation may also require an early indication on Msg.1 because the gNB needs to know the eRedCap UE before RAR transmission.
For Option 2, the gNB can schedule RAR larger than 5 MHz as in legacy operation. This option is expected to have a smaller impact on gNB scheduling compared to Option 1. However, if the limitation of processing capacity also applies to RAR, the eRedCap UE would spend some slots to process it (as discussed in the SIB1 section). This processing delay may affect the transmission timing of Msg.3 which is scheduled by RAR.
Observation 2:	In RAR bandwidth, Option 2 is expected to have a smaller impact on gNB scheduling compared to Option 1.
Observation 3:	For Option 2, RAR processing delay may affect Msg.3 scheduling, if the limitation of processing capacity also applies to RAR.
Proposal 2:	Option 2 is considered in terms of the impact of RAR and Msg.3 scheduling.
The bandwidth of PUSCH transmission (Msg.3)
In PUSCH bandwidth assignment, it was agreed that PUSCH resource allocation scheduled by CG grant is not spanning a bandwidth more than 5 MHz per slot or per hop. On the other hand, it is FFS whether Msg.3 PUSCH resource allocation scheduled by RAR is spanning a bandwidth more than 5 MHz per slot or per hop.
For Msg.3 resource allocation, it could be considered that the assigned resource is restricted within 5MHz. As described in the agreement, the limitation is applied to resource allocation per slot or per hop. As a result, it would be allowed to assign 5MHz resource for each hop of intra-slot frequency hopping.
If Msg.3 resource allocation is restricted within 5MHz, the other considerations are the impact on scheduling. If an early indication on Msg.1 is not applied, the gNB may not know that Msg.3 should be restricted resource allocation within 5 MHz. Therefore, we think that more discussion needed on whether to support the early indication on Msg.1or leave it to gNB implementation for appropriate Msg3 resource allocation.
Observation 4:	For Msg.3 resource allocation, which is not spanning bandwidth more than 5 MH, 5MHz resource could be allocated for each hop of intra-slot frequency hopping
Proposal 3: 	Study Msg.3 resource allocation in terms of whether to support the early indication on Msg.1or leave it to gNB implementation.
3. Summary and proposal
In summary, the followings were observed and proposed:
Observation 1:	The scheme that eRedCap UE process SIB1/OSI depends on the assumption of post-FFT buffer and processing capacity of broadcast PDSCH.
Proposal 1:	The same reception and processing scheme can be applied to SIB1 and OSI.
Observation 2:	In RAR bandwidth, Option 2 is expected to have a smaller impact on gNB scheduling compared to Option 1.
Observation 3:	For Option 2, RAR processing delay may affect Msg.3 scheduling, if the limitation of processing capacity also applies to RAR.
Proposal 2:	Option 2 is considered in terms of the impact of RAR and Msg.3 scheduling.
Observation 4:	For Msg.3 resource allocation, which is not spanning bandwidth more than 5 MH, 5MHz resource could be allocated for each hop of intra-slot frequency hopping
Proposal 3: 	Study Msg.3 resource allocation in terms of whether to support the early indication on Msg.1or leave it to gNB implementation.
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