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[bookmark: _Ref35586532]Introduction
For the topic of further reduced complexity in FR1, lots of agreements have been achieved in last meeting, on early indication and access restrictions. But there are still some open issues left on, for example, detail of early indication and access restrictions, capability filter, and the RAN1 LS related to Msg4 decoding. This contribution will mainly discuss these open issues.
Discussion
· Issue1: whether Msg3/MsgA based early identification is always enabled for eRedCap UEs
In RAN2#121bis meeting, the following agreement was achieved:
	Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).


In RAN2#122 meeting, the working assumption above has been confirmed by:
	All R18 eRedCap UEs uses the two new LCIDs for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access, i.e., both those with peak rate reduction + BB BW reduction, and those with only peak rate reduction.


That is, to support Msg3 early identification, two new LCIDs will be used by all Rel-18 eRedCap UEs, for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access.
RAN1 has the following agreements in RAN1#113 meeting:
	Agreement
· For the “FFS: value(s) of X”,
· 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.
· 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).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.


Which means that Msg1 (preamble/RO) based solution is not supported for 2-step RACH.
So for simplification, the Rel-17 logic can be reused and have the working assumption that, Msg3/MsgA based early identification is always enabled for eRedCap UEs.
Proposal 1: “Msg3/MsgA based early identification is always enabled for eRedCap UEs” can be as a working assumption.
However, before confirming the working assumption, we have to remind that, in Rel-18 NTN topic, the issue of how to indicate PUCCH repetition request for Msg4 HARQ-ACK is under discussion. LS from RAN1 have been sent to RAN2 [2], to check with RAN2 the feasibility of Option B in the following working assumption:
	[bookmark: _Hlk135658640]Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.
· Option B: Higher layer signaling in Msg3 PUSCH


Generally, if higher layer signaling in Msg3 PUSCH option is used, the most possible solution is using dedicated LCID. Then, if Msg3/MsgA based early identification is always enabled for eRedCap UEs, that is, the new two LCIDs are always indicated when CCCH/CCCH1 is sent in Msg3/MsgA by a Rel-18 eRedCap UEs, and dedicated LCID is also agreed to indicate PUCCH repetition request for Msg4 HARQ-ACK, there will be a problem if a RedCap UEs is served by a NTN cell: the UE cannot indicate it is a Rel-18 eRedCap UE, and also indicate the PUCCH repetition request for Msg4 HARQ-ACK, by LCID based solution, at the same time. In this way, Msg1 based solution has to be used for PUCCH repetition request for Msg4 HARQ-ACK. 
So some communication with NTN work item may be needed on how to use Msg3/MsgA based solution. If Option B above is excluded in NR NTN WI, we can confirm the working assumption in proposal 1.
Otherwise, if Option B above is also adopted in NR NTN WI, the two WIs have to associate what to do for the scenario that, eRedCap UE serving by a NTN cell, and the eRedCap UE wanting to indicate PUCCH repetition request of Msg4 HARQ-ACK. In this case, maybe, RAN1 has to revise their agreement on “Additional early indication in MsgA PRACH is not supported.” to support preamble/RO based solution.
Proposal 2: If NR NTN WI adopts Option B: Higher layer signaling in Msg3 PUSCH, the working assumption in proposal 1 and RAN1 agreement need to be revisited. 
· Issue2: whether to introduce separate cell bar IEs for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only
In RAN2#122 meeting, we have the following agreement:
	All R18 eRedCap UEs uses the two new LCIDs for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access, i.e., both those with peak rate reduction + BB BW reduction, and those with only peak rate reduction.


That is, the network will not identify the eRedCap UEs with peak rate reduction + BB BW reduction, or the eRedCap UE with only peak rate reduction, during the RACH procedure. 
And all the eRedCap UE will have the same peak rate 10Mbps, according to the working assumption in RAN#100 [3]:
	working assumption: The peak rate target is 10 Mbps regardless of what optional features the UE may support.(i.e. WGs can progress on this topic based on this assumption)


So we think there is no need to introduce separate bar IEs for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only.
Proposal 3：No need to introduce separate cell bar IEs for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only.
· Issue3: whether optimization on UE capability filter for eRedCap UE is needed
The main motivation to introduce optimization on UE capability filter is to reduce the processing delay time of UE capability transfer procedure, considering the eRedCap does not support CA. However, the processing delay time is not so strict for eRedCap application, and we have already reduced the UE capabilities in eRedCap, then the capability filter functionality is not so complex. So we don’t think it is necessary to make this optimization, which will result some specification efforts. 
Proposal 4：Optimization on UE capability filter for eRedCap UE is not needed.
· Issue4: whether RAN2 solution is needed on Msg4 with larger number of PRBs
RAN1 has asked RAN2 to consider the case of Msg4 with larger number of PRBs in the LS [4]:
	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


For this issue:
· Firstly, there is the following description in clause 10.1 of TS 38.213：
“If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI format”.
And when we track back the email discussion of “inconsistent information”, we will find that the interpretation of inconsistent control information was suggested to leave to UE implementation.  We think the case when UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process can be seen as one case of “a UE detects a DCI format with inconsistent information”, and the UE should discard all the information in the DCI format. Then, no indication should be sent to MAC. So no MAC spec modification is needed. 
· Secondly, if companies think that, if MAC entity considers the contention resolution not successful in the case of UE detecting a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, the UE may conserve power by attempting another RAP transmission without waiting for the ra-ContentionResolutionTimer to expire, we intend to agree the view in [5] that, the effectiveness is depended on when the UE receives the Msg4 PDSCH and whether the gNB can retransmit the Msg4 with appropriate PRBs. And we should not provide the network to retransmit the Msg4 with appropriate PRBs. 
Based on the analysis above, we think, for the case when the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, it can be handled by PHY layer, by discarding the DCI, no MAC specification modification is needed. And a draft reply LS has been given in annex.
Proposal 5：RAN2 specification modification is not needed for the case listed in RAN1 LS. The draft reply LS in annex can be considered.
Conclusion
In this contribution, we discuss the open issues left in last meeting, on the topic of further UE complexity reduction. The following proposals are given:
Proposal 1: “Msg3/MsgA based early identification is always enabled for eRedCap UEs” can be as a working assumption. 
Proposal 2: If NR NTN WI adopts Option B: Higher layer signaling in Msg3 PUSCH, the working assumption in proposal 1 and RAN1 agreement need to be revisited. 
Proposal 3：No need to introduce separate cell bar IEs for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only.
Proposal 4：Optimization on UE capability filter for eRedCap UE is not needed.
Proposal 5：RAN2 specification modification is not needed for the case listed in RAN1 LS. The draft reply LS in annex can be considered.
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Appendix

1. Overall Description:
RAN2 would like to thank RAN1 for their LS on Msg4 PDSCH transmission to Rel-18 eRedCap UEs. And for the following case in RAN1 LS:
	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
The case was also discussed in RAN1 in Question 2.7-2b of summary R1-2303936.



RAN2 thinks that, if the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, the Msg4 PDSCH transmission is not valid to the UE. That is, the DCI is scheduling an invalid DL resource assignment to UE. And from RAN2 point of view, the lower layer (PHY layer) should not deliver the notification of a reception of a PDCCH transmission to MAC layer, if the PDCCH is carrying an invalid DL assignment or UL grant. So the UE behaviour in the RAN2 specification should/will not be impacted because of the case described above. 

2. Actions:
To RAN1
ACTION: 	RAN1 is kindly requested to take the above information into account.

3. Date of Next TSG-RAN WG2 Meetings:
RAN2#123-bis 	09 – 13 Oct 2023	Xiamen, China
RAN2#124 	13 – 17 Nov 2023	Chicago, US
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