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Introduction
In RAN2 #121bis-e meeting, the following agreements have been made regarding the further reduced UE complexity in FR1.
	[bookmark: _Hlk133145456]SIB1 should be able to indicate whether the cell enables access for eRedCap UEs or not (assuming that eRedCap UE is not allowed to access to the legacy cell nor the cell not supporting eRedCap). FFS on the relationship and granularity with the access control/cell barring purpose indication.
A Rel-18 eRedCap UE should be able to indicate its support via new UE capability signaling specific to Rel-18 eRedCap.
Introduce R18 eRedCap UE specific IFRI in SIB1.
The new R18 eRedCap UE specific IFRI functionality works as follows: 
- Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
- Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.
Introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap, similar to R17.
From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).
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 #121 meeting, the following agreements have been made regarding the further reduced UE complexity in FR1.
	Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).
We will wait for RAN1 progress to see if there is a need for a Msg1 early indication for eRedCap.
The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs).



In this paper, we would like to further discuss the remaining issues of these topics including access control, eRedCap capability and others.
Discussion
Access control
In last RAN2 meeting, we have agreed that SIB1 indicates whether the cell allows the eRedCap UE access or not. It is FFS on the granularity with the cell barring indication including Rel-18 eRedCap barring indication of 1Rx/2R and half duplex FDD.
In Rel-17, the cell baring indication for RedCap UE is configured in SIB1 which is for 1Rx and 2Rx separately. After RedCap UE acquires the SIB1, and if the cellbarred for RedCap UE set to barred, RedCap UE considers the cell is barred. 
In Rel-18, the similar scheme and cell baring configuration can be applied for eRedCap for access control. Thus, the separate cell baring indication for 1Rx and 2Rx can be introduced in SIB1 for eRedCap UE. The Rel-18 eRedCap UE considers the cell is barred if the cell barred indication for 1Rx or 2Rx is present in the acquired SIB1 and is set to barred.
Proposal 1: The Rel-18 eRedCap, the separate cellBarred indications for 1Rx and 2Rx are introduced in SIB1 for cell barring indication for eRedCap UE.
Besides the Rel-17 cellBarred 1Rx and 2Rx indication, cellBarred indication for half duplex purpose has also been introduced for Rell-17 RedCap. This indication indicates whether the gNB has supported the half duplex FDD operation for RedCap UE. If gNB already supports this function, the same indication can be applicable for Rel-18. It is not practical for a gNB who already supporting one feature but not support it in the later release.
Observation 1: A Rel-17 gNB supporting half duplex FDD function can also support such operation for Rel-18 eRedcap UE.
Since the Rel-17 half duplex cellBarred indication can be applicable for Rel-18 eRedCap UE, there is no requirement to introduce the additional cellBarred indication for half duplex function for Rel-18 eRedcap UE. Thus, the Rel-17 half duplex cellBarred indication can be reused for Rel-18 eRedCap.
Proposal 2: No additional fullDuplexRedCapAllowed indication for eRedCap UE is introduced. The legacy halfDuplexRedCapAllowed-r17 is reused to indicate Rel-18 eRedCap UE. 
eRedCap capability
In RAN plenary #99 meeting, the following were agreed. 
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps
Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1


[bookmark: _Hlk131677360]Based on the RAN plenary decision, Rel-18 eRedCap UE has two options to meet 10Mbps. (1) 20MHz + PR1, and (2) BW3/PR3 + PR1. To support two options of Rel-18 eRedCap, how to indicate the UE capability for PR1 feature as well as the bandwidth reduction should be studied. 
Since those three parameters (vLayers, Qm, f) are separate UE capability signalings, i.e., maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL/supportedModulationOrderUL, scalingFactor as already defined in 38.331, the eRedCap UE which indicates to support PR1 can signal the combination of those three capability parameters that meets the VLayers·Qm·f < 4. The updated value to meet the new PR1 requirement for eRedCap could be up to RAN1 further discussion and decision. RAN2 can capture the relaxed constraint that meets the VLayers·Qm·f < 4 and the updated values for eRedCap UE in 38.306. 
Therefore, the Rel-18 eRedCap capability is defined as the new supportOfRedCap-r18 on top of Rel-17 RedCap, and the detailed component should wait for RAN1/RAN2 progress. Regarding the support of BW3/PR3, a separate capability should be introduced. The support of PR1 is implicitly indicated by three existing peak rate capability parameters that meets the VLayers·Qm·f < 4.
Proposal 3: A new supportOfRedCap-r18 is introduced for Rel-18 eRedCap capability on top of Rel-17 RedCap capability and the detailed functions should wait for RAN1/RAN2 progress. 
Proposal 4: A separate capability is introduced to indicate whether Rel-18 eRedCap supports BW3/PR3. 
Besides the capability supportOfRedCap-r18 for eRedCap pending on RAN1 progress, the other RAN2 centric Rel-17 RedCap UE capabilities should be applicable for Rel-18 eRedCap UE, and whether RAN1 related Rel-17 RedCap UE capabilities is applied to Rel-18 eRedCap UE should check with and decide by RAN1.
Proposal 5: Except the supportOfRedCap pending on more discussions in RAN1/RAN2, the RAN2 centric Rel-17 RedCap UE capabilities is appliable for Rel-18 eRedCap UE with necessary field updates and whether RAN1 centric Rel-17 RedCap UE capabilities is applied for Rel-18 eRedCap UE should check with RAN1.
Other
In last RAN1 meeting, an LS [1] was sent to inform RAN2, for the UE complexity reduction, how to handle the case when UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive of process.
There are two types of Rel-18 eRedCap UE. One is Rel-18 eRedCap UE capable of 20MHz + PR1, and while another is Rel-18 eRedCap UE capable of BW3/PR3 + PR1. If it is the eRedCap UE capable of BW3/PR3 + PR1 detects a DCI scheduling a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, it cannot process such PDSCH due to the limited capability and the situation is similar to MAC PDU processing failure, i.e., the UE Contention Resolution in MAC CE cannot match the CCCH SDU in Msg3. In this case, UE should consider the Contention Resolution as not successful.
On the other hand, if the network intends to schedule the Msg4 PDSCH with larger bandwidth for Rel-17 RedCap UE or a non-RedCap UE, the Contention Resolution is not for the Rel-18 eRedCap UE even the eRedCap UE can detect this from the DCI scheduling. If UE follows current MAC spec, UE may have to keep monitor Msg4 until the Contention Resolution time expires which is obviously inefficient, worse for power consumption and cause additional unnecessary access latency. The simplest way is that the Rel-18 eRedCap UE regards this Msg4 DCI scheduling with larger bandwidth as the unsuccessful Contention Resolution. Thus, we have the following proposal.
Proposal 6: If eRedCap UE detects a DCI scheduling a Msg4 PDSCH with a larger bandwidth than it can receive or process, UE considers the Contention Resolution as not successful.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: A Rel-17 gNB supporting half duplex FDD function can also support such operation for Rel-18 eRedcap UE.

Proposal 1: The Rel-18 eRedCap, the separate cellBarred indications for 1Rx and 2Rx are introduced in SIB1 for cell barring indication for eRedCap UE.
Proposal 2: No additional fullDuplexRedCapAllowed indication for eRedCap UE is introduced. The legacy halfDuplexRedCapAllowed-r17 is reused to indicate Rel-18 eRedCap UE. 
Proposal 3: A new supportOfRedCap-r18 is introduced for Rel-18 eRedCap capability on top of Rel-17 RedCap capability and the detailed functions should wait for RAN1/RAN2 progress. 
Proposal 4: A separate capability is introduced to indicate whether Rel-18 eRedCap supports BW3/PR3. 
Proposal 5: Except the supportOfRedCap pending on more discussions in RAN1/RAN2, the RAN2 centric Rel-17 RedCap UE capabilities is appliable for Rel-18 eRedCap UE with necessary field updates and whether RAN1 centric Rel-17 RedCap UE capabilities is applied for Rel-18 eRedCap UE should check with RAN1.
Proposal 6: If eRedCap UE detects a DCI scheduling a Msg4 PDSCH with a larger bandwidth than it can receive or process, UE considers the Contention Resolution as not successful.
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