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1. Introduction
A work item on further NR RedCap UE complexity reduction has been approved [1]. RAN1#112bis-e meeting discussed the WID and the following were made [2].
	Agreement:
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· 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).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· 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).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· 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).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· 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).

Agreement:
The potential timeline relaxations for the following cases are FFS:
· [bookmark: _Hlk134445558]For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· [bookmark: _Hlk134182215]Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH

Msg4 bandwidth
Agreement:
Confirm the following working assumption by assuming that Msg3 indication is available:
· 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.

Agreement:
[Draft] LS R1-2304258 is endorsed in principle with changing “to specify” to “to consider”.
Final LS R1-2304262 is endorsed

Simultaneous reception
Conclusion:
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “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.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case


At the meeting, it was discussed on the random access timeline relaxation, Msg4/MsgB bandwidth restriction and simultaneous reception, and some issues were left as FFS. In this paper, we provide our view about these issues.
2. Discussion
Random access timeline and early indication
The last meeting identified two values for RAR and Msg3 timeline relaxation (X = 1/0.5 or 0.5/0.25 for 15/30 kHz SCS). However, since each company had different views on supporting early indication and reusing default TDRA table, it was concluded to down-select one among the four options at RAN1#113.
For option 1 and 4, the relaxation value is 0.5/0.25 ms for 15/30 kHz SCS. Since all entries in the default TDRA table are available, the gNB can schedule Msg3 to eRedCap UE using the default TDRA table, similar to Rel.17 RedCap UE and legacy UE. Therefore, there is no need to introduce Msg1 early instruction to distinguish between eRedCap UE and legacy UE. The advantage of this small value is to maintain the scheduling flexibility and reduce the impact of access latency on Rel.17 RedCap UE and legacy UE. However, if the gNB transmits RAR PDSCH exceeds 5MHz and schedules Msg3 using a small timeline entry, the eRedCap UE may not meet the timeline requirements, which may increase access latency due to random access retries.
For option 2 and 3, the relaxation value is 1/0.5 ms for 15/30 kHz SCS. In this case, some entries in the default TDRA table are restricted. If Msg1 early indication is not supported, the gNB may be restricted to schedule Msg3 conservatively even for legacy UE. Msg1 early indication is beneficial for avoiding such a scheduling restriction. Furthermore, Msg1 early indication allows the gNB to schedule Msg3 with appropriate entries in the default TDRA table. Therefore, we think that there is no need to introduce additional TDRA table (Legacy default TDRA table and Δ are reused).
Proposal 1:	For RAR and Msg3 timeline, down-select from following options:
· Option 1:
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported
· Option 3:
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported
Potential timeline relaxations
[bookmark: _Hlk134449336]For 2-step RACH, the minimum time between fallbackRAR reception and Msg3 transmission is equal to NT,1 + NT,2 + 0.5 ms (Case 2a). Also, the minimum time between successRAR reception and corresponding HARQ-ACK transmission is equal to NT,1 + 0.5 ms (Case 2b). Both cases require PDSCH processing time. Therefore, timeline could be relaxed in the same way as Msg2 if the PDSCH exceeds 5 MHz.
For 4-step RACH, if a UE detects a DCI with CRC scrambled by RA-RNTI and the UE does not correctly receive the transport block in the corresponding PDSCH (Case 4a), or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE (Case 4b), the UE shall be ready to transmit a PRACH no later than NT,1 + 0.75 ms after the last symbol of the window, or the last symbol of the PDSCH reception, or the last symbol of PDSCH reception. For the same reason as 2-step RACH, timeline could be relaxed.
[bookmark: _Hlk134451624]Proposal 2:	Timeline relaxation is also applied to following cases:
· [bookmark: _Hlk134451656]For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH
MsgB PDSCH bandwidth
In the RAN1#112bis-e, it was discussed whether MsgB PDSCH bandwidth should be limited in the same way as Msg2 or Msg4. In the case of MsgB, the gNB can identify eRedCap UE via MsgA PUSCH since early indication on MsgA PUSCH could be used. Therefore, the gNB can always schedule MsgB within 5 MHz for eRedCap UE, and the eRedCap UE can perform subsequent procedure (HARQ/ACK, Msg3 transmission) without timeline relaxation, similar to Msg4. On the other hand, if the gNB is allowed to schedule MsgB to be larger than 5 MHz, timeline relaxation could be required in the same way as Msg2. Since the eRedCap UE decide subsequent procedure after identifying whether the MsgB contains a fallbackRAR or successRAR, we think that timeline relaxation could be applied to both cases of fallbackRAR and successRAR (Case 2a and Case 2b in Proposal 2).
Proposal 3:	Consider the following cases for MsgB PDSCH bandwidth.
· MsgB PDSCH for eRedCap UE is always limited to within 5 MHz, and eRedCap UE is not required to process a MsgB PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· MsgB PDSCH for eRedCap UE is allowed to be larger than 5 MHz, and timeline relaxation is supported in the same way as Msg2
Early indication for MsgA PRACH for 2-step RACH,
RAN2 has already introduced MsgA PUSCH-based early indication for Rel.18 eRedCap UE. The MsgA PUSCH-based early indication is functionally sufficient to perform subsequent random access procedure. However, we think that 2-step RACH should be handled the same as 4-step RACH. Therefore, if Msg1 early indication is introduced into 4-step RACH, MsgA RACH early indication is also supported by 2-step RACH.
Proposal 4:	Network-configurable additional early indication in MsgA PRACH is supported for 2-step RACH if Msg1 early indication is supported for 4-step RACH.
3. Summary and proposal
In summary, the followings were observed and proposed:
Proposal 1:	For RAR and Msg3 timeline, down-select from following options:
· Option 1:
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported
· Option 3:
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported
Proposal 2:	Timeline relaxation is also applied to following cases:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH
Proposal 3:	Consider the following cases for MsgB PDSCH bandwidth.
· MsgB PDSCH for eRedCap UE is always limited to within 5 MHz, and eRedCap UE is not required to process a MsgB PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· MsgB PDSCH for eRedCap UE is allowed to be larger than 5 MHz, and timeline relaxation is supported in the same way as Msg2
Proposal 4:	Network-configurable additional early indication in MsgA PRACH is supported for 2-step RACH if Msg1 early indication is supported for 4-step RACH.
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