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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
Confirm the following working assumption by assuming that Msg3 indication is available
Working Assumption
1. 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.
0. 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.
Agreement
Update the agreements for SI PDSCH with the clarification as follows:
1. For UE BB bandwidth reduction, for SIB1 (PDSCH),
0. Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation). The scheduling of SIB1 PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
1. For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
1. Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation). The scheduling of OSI PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Agreement
Down-select one among the following options in RAN1#113:
1. Option 1:
0. For the “FFS: value(s) of X”,
0. X = 0.5/0.25 ms for 15/30 kHz SCS
0. Note: Legacy default TDRA table and Δ are reused.
0. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
1. When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
1. Option 2:
0. For the “FFS: value(s) of X”,
2. X = 1/0.5 ms for 15/30 kHz SCS
2. Note: Legacy default TDRA table and Δ are reused.
0. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
3. When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
1. Option 3:
2. For the “FFS: value(s) of X”,
0. X = 1/0.5 ms for 15/30 kHz SCS
0. FFS: Whether legacy default TDRA table and Δ are reused.
2. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
1. When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
1. Option 4:
0. For the “FFS: value(s) of X”,
4. X = 0.5/0.25 ms for 15/30 kHz SCS
4. Note: Legacy default TDRA table and Δ are reused.
0. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
5. When Msg1 indication for Rel-18 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
Conclusion
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
1. “The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
1. FFS: Msg4 PDSCH scheduled by TC-RNTI case

Agreement
The potential timeline relaxations for the following cases are FFS:
1. For 2-step RACH:
0. Case 2a: Between reception of fallbackRAR and transmission of Msg3
0. Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
1. For 4-step RACH:
1. Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
1. Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH



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. 
 Based on proposal 1 and proposal 2, we support option 3 among the options listed in RAN1#112bis agreements.
Proposal 3: Option 3 is supported,
1. Option 3:
4. For the “FFS: value(s) of X”,
0. X = 1/0.5 ms for 15/30 kHz SCS
0. FFS: Whether legacy default TDRA table and Δ are reused.
4. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
1. When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).

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. 
Proposal 3: Option 3 is supported,
1. Option 3:
5. For the “FFS: value(s) of X”,
0. X = 1/0.5 ms for 15/30 kHz SCS
0. FFS: Whether legacy default TDRA table and Δ are reused.
5. A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
1. When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
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