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1 Introduction
In this contribution we discuss handling of Msg4 and Msg2 with larger bandwidth.
2 Discussion
Msg2/RAR Aspects

	RAN1 Agreement

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, 
· 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. Value of X is under discussion in RAN1.
· Otherwise, the UE behavior is up to the UE implementation.


Based on the above RAN1 agreement, when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot and if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms, UE cannot transmit Msg3.

Note that based on reception of Msg1, gNB cannot distinguish Rel-17 eRedCap UEs, Rel-18 eRedCap UEs supporting only 5MHz BB bandwidth, Rel-18 eRedCap UEs supporting 20MHz BB bandwidth. So, the above scenario is likely to happen unless gNB always schedules RAR (PDSCH) within 5MHz or schedules Msg3 such that time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms. This limitation on scheduling of RAR PDSCH and Msg3 will either impacts RACH capacity or latency.

Observation 1: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot and if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms, UE cannot transmit Msg3.
In the abovementioned scenario, UE has received PDCCH addressed to RA-RNTI and successfully decoded TB includes MAC RAR corresponding to the RA preamble transmitted by UE. So, as per the current procedure in MAC, RAR reception is considered successful. The consequence is that UE will get stuck in the random access procedure because contention resolution timer is not started if Msg3 is not transmitted and RA preamble is not transmitted as RAR reception is considered successful. 

Observation 2: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot and if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms, UE may get stuck in random access procedure.
In order to resolve this issue one of the following can be considered for the scenario, 

Option 1: RAR is considered unsuccessful and PRACH retransmission is triggered.
Option 2: Ignore the received RAR and continue monitoring RAR till RAR window expires.
Option 3: Start contention resolution timer even if Msg3 is not transmitted. This is similar to NR-U where UE starts contention resolution timer even if Msg3 is not transmitted due to LBT failure.

Proposal 1: For CBRA, RAN2 to discuss and agree on one of the following options for the case, scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot and the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms:
Option 1: RAR is considered unsuccessful and PRACH retransmission is triggered.

Option 2: Ignore the received RAR and continue monitoring RAR till RAR window expires.

Option 3: Start contention resolution timer even if Msg3 is not transmitted.

Msg4/Contention resolution aspects

RAN1 has sent a LS [1] informing RAN2 about the following case, to specify, if needed, the UE behavior in the RAN2 specifications, and ask RAN2 for feedback if any:

· For UE BB complexity reduction, the case when the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process
RAN1 discussed Msg4 PDSCH transmission to Rel-18 eRedCap UEs and made the following agreement:

	Agreement

Confirm the following working assumption by assuming that Msg3 indication is available

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.


For CBRA, if the UE has transmitted CCCH MAC SDU in Msg3, UE expects Msg4 PDSCH including contention resolution identity MAC CE while the contention resolution timer is running. In this case if UE receives a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot and does not process the Msg4 PDSCH, there is no big issue as contention resolution timer will eventually expire and PRACH retransmission will be triggered. So, we do not see need to specify any new behavior for this case.
Proposal 2: No new behavior needs to be specified for the case UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: For CBRA, RAN2 to discuss and agree on one of the following options for the case, scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot and the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms:

Option 1: RAR is considered unsuccessful and PRACH retransmission is triggered.

Option 2: Ignore the received RAR and continue monitoring RAR till RAR window expires.

Option 3: Start contention resolution timer even if Msg3 is not transmitted.
Proposal 2: No new behavior needs to be specified for the case UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
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