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Introduction
[bookmark: _Hlk53783455]In RAN1#112 meeting, following conclusions and agreements were made for support of reduced capability NR devices [1], 
	[bookmark: _Hlk101868156]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
Agreement
For UE BB bandwidth reduction, for PUSCH, select the following option for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Note: No intention to change the RAN4 RF specifications about maximum transmission PRB number
Agreement
For the earlier RAN1 agreement achieved in RAN1#111 as following,
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,
· [bookmark: OLE_LINK2][bookmark: OLE_LINK7][bookmark: OLE_LINK8]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
For the “FFS: value(s) of X”
· X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
· Note: Single Value pair for X is to selected for SCSs

Conclusion
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.
Conclusion
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.
Agreement
For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.
	· 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



Agreement 
Update the agreement for PDSCH paging with the clarification as follows:
· From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). The scheduling of paging PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Agreement
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
Working Assumption
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.



In this contribution, we discuss details on UE complexity reduction and early indication for Rel.18 RedCap. 
Discussion 
RAR PDSCH
As was agreed, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that a Rel.18 RedCap UE can process per slot. When this happens, the UE might need more time to process RAR PDSCH. Therefore, a larger time gap between the RAR reception and Msg3 transmission might be needed. To guarantee Msg3 transmission for Rel.18 UEs, it was agreed the TDRA for Msg3 scheduling in RAR UL grant is not smaller than NT,1 + NT,2 + 0.5 + X ms, where NT,1 is the specified RAR PDSCH processing time for legacy UEs, NT,2 is Msg3 PUSCH preparation time and Xms is the additional time addressing the needed for more RAR PDSCH processing time for Rel.18 RedCap UEs.
One issue is whether the Xms is a fixed value, or it can be different values depending on the RAR PDSCH transmission BW. Specifying a fixed value will ease the operations of msg3 scheduling in gNB side. In this case, the largest RAR PDSCH scheduling BW (which is equal to the CORESET#0 BW) might need to be taken for determining the value of X. On the other hand, it is noted that the processing time of PDSCH is mostly from PDSCH decoding, which is not that dependent on the PDSCH transmission BW. Given this analysis, we prefer to specify a fixed value X, and X could be 1ms for 15kHz SCS and 0.5ms for 30kHz SCS.
[bookmark: OLE_LINK9]Proposal 1:  For Rel.18 RedCap UEs, the additional Xms in RAR PDSCH processing is a fixed value. X could be 1ms/0.5ms for 15kHz/30kHz SCS. 
Early identification
We support early identification of Rel.18 RedCap UEs in Msg1 since it is beneficial for Msg2/Msg3 scheduling. Without identifying the Rel.18 RedCap UEs in Msg1, and to guarantee the RAR detection performance of Rel.18 RedCap UEs, the TDRA for Msg3 scheduling in RAR UL grant might always take more RAR processing time into account, even the RAR is transmitted to a legacy UE. This brings unnecessary Msg3 transmission latency to legacy UEs. If the network could identify the Rel.18 UEs through Msg1, it could schedule Msg3 for legacy UEs based on legacy RAR PDSCH processing time and schedule Msg3 for Rel.18 RedCap UEs by taking more RAR PDSCH processing time into account. 
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 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.
[bookmark: OLE_LINK4][bookmark: OLE_LINK10]Proposal 2: Separate early identification for Rel.18 RedCap UEs in Msg1 can be optionally configured by base station. 
 
Conclusion
In summary, we have following proposals for UE complexity reduction for Rel-18 RedCap:
Proposal 1:  For Rel.18 RedCap UEs, the additional Xms in RAR PDSCH processing is a fixed value. X could be 1ms/0.5ms for 15kHz/30kHz SCS. 
Proposal 2: Separate early identification for Rel.18 RedCap UEs in Msg1 can be optionally configured by base station. 
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