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1 Introduction
We received an LS from RAN1 [1] on Msg4 aspects of the RACH procedure, with some relevant excerpts from the document highlighted below. 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.

RAN1 would like to inform RAN2 about the following case, to consider, 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

We had some initial discussions on the contention resolution procedure at the last meeting. This document progresses further on related open aspects of the initial access procedure for eRedCap devices.

2 Discussion
In Rel-17, we had chosen to always provide Msg3 based early indication for RedCap UEs. This decision was based on two factors:
1. There is no additional signalling overhead associated with Msg3 based early identification as Msg3 size is unchanged
2. If Msg3 based early identification was to be configurable, additional broadcast signalling would have been necessary
With our working assumption that we use two new LCIDs (and not eLCIDs) for eRedCap Msg3-based early identification, the same arguments hold true for Rel-18. Therefore, we propose to follow the same approach for eRedCap as Rel-17, i.e., Msg3/MsgA based early identification is always enabled for eRedCap UEs. By doing so, we also confirm RAN1’s agreement as it is currently based on the assumption that Msg3 based early identification is available, as highlighted in yellow in the excerpt above.
Proposal 1: Msg3/MsgA based early identification is always enabled for eRedCap UEs.

The other aspect that RAN1 requested feedback on (highlighted in green above), was whether we need to define UE behaviour when the UE detects a Msg4 PDSCH transmission with a larger bandwidth that it can receive/process. As they have already agreed that the UE is not required to process this Msg4, the question that remains open is what happens to the contention resolution procedure following reception of the Msg4. 
The only time when the NW would provide a PDSCH that exceeds the eRedCap UE’s capability could be during the initial access procedure. If RACH occasions are shared between eRedCap and non eRedCap UEs, the Msg4 that exceeds the eRedCap UE’s capability would be directed to a non eRedCap UE that is in contention with the eRedCap UE. It could not have been directed to the eRedCap UE as the NW would have already been aware of the eRedCap UE’s constraints from Msg3 early indication (as per Proposal 1). 
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[bookmark: _Ref134713308]Figure 1 Example illustration where Msg4 > 5MHz can be received by an eRedCap UE

At this point in time, the eRedCap UE is monitoring the same Temporary C-RNTI (T-CRNTI) as the non-eRedCap UE as illustrated in Figure 1. Given that the Msg4 is addressed to a non-eRedCap UE, the T-CRNTI would be promoted to C-RNTI for that UE. All downlink and uplink transmissions thereafter for that non-eRedCap UE would be scheduled using this C-RNTI. There is no point requiring the eRedCap UE to continue monitoring this T-CRNTI, as it has been allocated to a different UE and would be in use for that UE’s data scheduling. 
It is note-worthy that in case of legacy UEs, if a Msg4 is received but the contention resolution MAC CE is either missing or doesn’t match the CCCH SDU transmitted in Msg3, i.e., the case where the T-CRNTI has been allocated to a different UE, the legacy UE immediately considers contention resolution as unsuccessful. If we choose a different approach for eRedCap UEs (i.e., forcing it to continue monitoring the T-CRNTI despite it being allocated to a different UE), we face two issues:
1. The eRedCap UE would treat UL grants to the other UE as retransmission grants for its Msg3
2. The eRedCap UE would unnecessarily monitor more PDCCH occasions when compared to legacy UEs
The consequence of Issue 1 above is that the eRedCap UE ends up transmitting on the uplink when it shouldn’t be doing so, thereby increasing interference to the other UE’s uplink transmissions. The consequence of Issue 2 is that the eRedCap UE, which already faces an energy deficit due to its size constraints when compared to its legacy sibling, consumes more energy than a legacy UE.
To avoid the two issues above, we propose that:
[bookmark: OLE_LINK23]Proposal 2: If an eRedCap UE receives a Msg4 PDSCH allocation that exceeds its capabilities, the UE considers contention resolution to be unsuccessful, discards the T-CRNTI and stops the contention resolution timer.

Proposal 3: Respond to RAN1 with the following:
· RAN2 confirms RAN1 assumption on Msg3 indication availability, i.e., Msg3/MsgA based early indication is always available for eRedCap UEs.
· RAN2 agrees that if an eRedCap UE receives a Msg4 PDSCH allocation that exceeds its capabilities, the UE considers contention resolution to be unsuccessful, discards the T-CRNTI and stops the contention resolution timer

We do not need to consider any changes to the 2-step RACH procedure in case the PDSCH addressed to MsgB-RNTI exceeds the RedCap UE’s capabilities as multiple MsgBs can be sent by the NW. Unlike T-CRNTI which is meant to only address one UE, MsgB-RNTI is meant to be shared by all UEs that attempted initial access using a RACH occasion. The eRedCap UE should continue to monitor MsgB-RNTI for further potential responses from the NW for this UE, until the msgB-ResponseWindow expires.
[bookmark: OLE_LINK21]Observation 1: No change is needed to the 2 step RACH procedure for eRedCap UEs in case a MsgB PDSCH allocation exceeds the UE’s capabilities.
3 Conclusion
In this contribution we have the following observations and proposals:
Proposal 1: Msg3/MsgA based early identification is always enabled for eRedCap UEs.
Proposal 2: If an eRedCap UE receives a Msg4 PDSCH allocation that exceeds its capabilities, the UE considers contention resolution to be unsuccessful, discards the T-CRNTI and stops the contention resolution timer.
Proposal 3: Respond to RAN1 with the following:
· RAN2 confirms RAN1 assumption on Msg3 indication availability, i.e., Msg3/MsgA based early indication is always available for eRedCap UEs.
· RAN2 agrees that if an eRedCap UE receives a Msg4 PDSCH allocation that exceeds its capabilities, the UE considers contention resolution to be unsuccessful, discards the T-CRNTI and stops the contention resolution timer
Observation 1: No change is needed to the 2 step RACH procedure for eRedCap UEs in case a MsgB PDSCH allocation exceeds the UE’s capabilities.
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