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1. Introduction
At the RAN2#121Bis meeting[1], the following agreements were reached regarding the further reduced UE complexity in FR1.

RAN2#121Bis meeting agreements 

1 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). 
2 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). 

3 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).

4 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. 
5 Introduce R18 eRedCap UE specific IFRI in SIB1. 
6 A Rel-18 eRedCap UE should be able to indicate its support via new UE capability signaling specific to Rel-18 eRedCap.

7 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. 

       - 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.

In this contribution, we’d like to share our views on access restriction for Rel-18 eRedCap.
2. Discussion

2.1 Cell Bar

In the last meeting, we agreed that SIB1 should be able to indicate whether the cell enables access for eRedCap UEs, but the relationship and granularity with the access control/cell barring purpose indication is FFS. In Rel-18, one issue raised is whether the existing R17 RedCap’s bar indications can be reused by Rel-18 eRedCap UE and so no need to introduce additional eRedCap specific bar indications. In our understanding, this issue is equal to another issue in which whether to support the scenario with cell(s) supporting Rel-18 eRedCap only. Because additional eRedCap specific bar indications shall be introduced considering that the existing R17 RedCap’s bar indications will not be broadcasted in SIB1 in cell(s) supporting Rel-18 eRedCap only. For the second issue, in our view, one cell that doesn’t support Rel-17 RedCap may support Rel-18 eRedCap. For example, a cell covering an unmanned factory area supports Rel-18 eRedCap for automated manufacturing, but it does not support Rel-17 RedCap. Hence, we propose,

Proposal 1: RAN2 confirms there are cell(s) supporting Rel-18 eRedCap only, i.e. not supporting Rel-17 RedCap UE to camp and access. 

After the discussion above, the specific granularity of R18 eRedCap specific cell bar indications is further discussed. For the current cell bar indications, there are several cell bar indications already, e.g. Cellbar in MIB is applied to all UEs, cellBarredRedCap1Rx-r17 and cellBarredRedCap2Rx-r17 in SIB1 are applied to Rel-17 RedCap UEs with 1Rx and 2Rx respectively,  and halfDuplexRedCapAllowed-r17 is introduced in R17 RedCap to indicate whether to bar Rel-17 RedCap UEs supporting only half-duplex FDD operation. Regarding the granularity for eRedCap specific bar indications, Rx number and halfDuplex specific cell bar indications can also be introduced, so a cell has flexibility to bar only a subset of the UEs in its coverage while allowing other UEs to camp, which enables the cell to accurately offload camping UEs in a step-by-step manner when the cell is congested. Therefore, we have the following proposals. 
Proposal 2: Introduce two separate cell bar IEs(e.g. cellBarred-eRedCap1Rx-r18 and cellBarred-eRedCap2Rx-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs with 1Rx/2Rx or not respectively. 

Proposal 3: Introduce an additional eRedCap specific halfDuplex indication (e.g. halfDuplex-eRedCapAllowed-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs supporting only half-duplex

FDD operation. 

After RAN2 reaches a consensus on the eRedCap specific cell bar indications for Proposal 2 and Proposal 3 above, we can send an LS to RAN1 to check whether there is any concern to differentiate Rx number and halfDuplex in cell bar from RAN1 point of view. Therefore, we have the following proposal.

Proposal 4: Send an LS to inform RAN1 that the eRedCap specific cell bar indication to check whether there is any concern to differentiate Rx number and halfDuplex from RAN1 point of view. 

In RAN#99 meeting[2], we agreed that 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. So, there is no strong motivation to introduce separate cell bar IEs to differentiate them considering their rate is the same. For 1Rx and 2Rx, the rate of 1Rx and 2Rx is different and 1Rx’s rate is lower, which will influence the throughput of network. So network will tend to bar UE with 1Rx influencing throughput of network, especially when the network capacity is limited. Therefore, separate cell bar IEs for Rel-18 eRedCap with 1Rx and Rel-18 eRedCap with 2Rx are needed. But no need to introduce separate cell bar IEs for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only. Then, we propose, 

Proposal 5: No need to introduce separate cell bar IEs in SIB1 for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only.

2.2 Discussion on RAN1 LS on Msg4 PDSCH transmission
RAN1 sent an LS[3] to RAN2 regarding Msg4 PDSCH transmission to Rel-18 eRedCap UEs. In the LS, the RAN1 agreement and a related case are proposed, which are quoted as follows.

	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.


	RAN1 would like to inform 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


For the contention resolution of 4-step RACH,  the existing UE behavior defined in TS 38.321[4] as below could be used as the reference.
*************************************TS38.321 sart*****************************************

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:
4>
stop ra-ContentionResolutionTimer;
4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

5>
if this Random Access procedure was initiated for SI request:

6>
indicate the reception of an acknowledgement for SI request to upper layers.

5>
else:

6>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else:
5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
*************************************TS38.321 end******************************************

In the current specification, early termination of Contention Resolution is already specified. To be more specific, if one UE finds the Msg4 is not for itself, i.e., the UE Contention Resolution Identity MAC CE in Msg4 doesn’t match with the CCCH SDU transmitted in its Msg3, the UE will consider this contention resolution not successful. 

For R18 eRedCap UE, Msg3 based early indication is introduced, so network can differentiate R18 eRedCap UE from R17 RedCap UE and non-Redcap UE if Msg3 is received. If the network identifies the R18 eRedCap UE, the network should schedule a Msg4 PDSCH transmission with a bandwidth not larger than 5MHz. In other words, if network schedules a Msg4 PDSCH transmission with a bandwidth larger than 5MHz, the R18 eRedCap UE can consider the UE which wins the contention resolution is not an eRedCap UE. As a result, early termination of Contention Resolution can be reused in this case, i.e. eRedCap UE considers this Contention Resolution as not successful and stops the  PDCCH monitoring for Contention Resolution rather than continuing monitoring the PDCCH until the contention resolution timer expires. As legacy, R18 eRedCap UE can at once perform the Random Access Resource selection procedure after considering this Contention Resolution not successful, which is also beneficial for reducing the latency of RACH procedure. So, we propose, 

Proposal 6: For eRedCap UE, the UE considers the contention resolution as not successful when the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.

3. Conclusion

In this contribution, we discuss access restriction for Rel-18 eRedCap. Based on the discussion, we have the following proposals:
Cell bar：
Proposal 1: RAN2 confirms there are cell(s) supporting Rel-18 eRedCap only, i.e. not supporting Rel-17 RedCap UE to camp and access. 

Proposal 2: Introduce two separate cell bar IEs(e.g. cellBarred-eRedCap1Rx-r18 and cellBarred-eRedCap2Rx-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs with 1Rx/2Rx or not respectively. 

Proposal 3: Introduce an additional eRedCap specific halfDuplex indication (e.g. halfDuplex-eRedCapAllowed-r18) in SIB1 to indicate whether to bar Rel-18 eRedCap UEs supporting only half-duplex

FDD operation. 

Proposal 4: Send an LS to inform RAN1 that the eRedCap specific cell bar indication to check whether there is any concern to differentiate Rx number and halfDuplex from RAN1 point of view. 

Proposal 5: No need to introduce separate cell bar IEs in SIB1 for Rel-18 eRedCap UEs with BW3+PR1 and Rel-18 eRedCap UEs with PR1 only.

Discussion on RAN1 LS on Msg4 PDSCH transmission：
Proposal 6:For eRedCap UE, the UE considers the contention resolution as not successful when the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
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