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Introduction
In WID RP-223544[1], the objective of additional early indication for Rel-18 eRedCap UE is as below:
	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]


In RAN1 #111 meeting, the following agreements were reached:
	Agreement
For the earlier RAN1 agreement achieved in RAN1#111 as following,
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,
· The 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.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH
For the “FFS: value(s) of X”
· X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
· Note: Single Value pair for X is to selected for SCSs
Conclusion
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.
Conclusion
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.
Agreement
For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.
	· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X


Agreement 
Update the agreement for PDSCH paging with the clarification as follows:
· From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). The scheduling of paging PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Agreement
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
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.


In RAN1 #113 meeting, the following agreements were reached:
	Agreement
· 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.



In RAN2 #121 meeting, the following agreements were reached:
	RAN2 confirms the enhanced INACTIVE eDRX can be applied to all R18 UEs. FFS if it can only be supported by UEs which support R17 eDRX.
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 RAN2 #121bis meeting, the following agreements were reached:
	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.
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 #122 meeting, the following agreements were reached:
	RAN2 confirms there can be cell(s) supporting Rel-18 eRedCap only, i.e., not allowing Rel-17 RedCap UE to camp and access..
We introduce R18 versions of 1Rx and 2Rx barring bits and we don’t introduce a R18 version of the HD-FDD allowed-bit, i.e., the R17 HD-FDD allowed-bit is reused for and applied by R18 eRedCap UEs.
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..


In RAN2 #123 meeting, the following agreements were reached for early indication:
	Additional (on top of RedCap) early indication in MsgA PRACH is not supported.
Add a new value “enhRedCap-r18” in FeatureCombination-r17
One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true


After RAN2#123 meeting, a post-meeting email discussion for eRedCap UE behavior without eRedCap RA partition has been performed, but no proposal with majority support can be achieved.
Moreover, the access restrictions for eRedCap UE has been included in the TS 38331_(Rel-18)_Running CR, but a logic error in the description of procedures is identified.
In this contribution, based on the RAN1 and RAN2 progresses, we will further discuss the eRedCap UE behaviour without eRedCap RA partition and the identified running CR issue for access restriction. Finally, proposals and suggestions on running CR text are given.
Discussions
2.1 About eRedCap UE behaviour without eRedCap RA partition
Based on the following RAN1 agreement, Rel-18 eRedCap UEs can share the PRACH that is configured for Rel-17 RedCap UEs only if Msg1 indication for Rel-18 eRedCap UEs is not configured. 
	Agreement
· 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.


It is still not clear whether “Msg1 indication for Rel-18 eRedCap UEs is not configured” only means that Rel-18 eRedCap Msg1 indication is not configured only in a preamble set (e.g. partition for eRedCap only) or means that Rel-18 eRedCap Msg1 indication is not configured in any preamble set (e.g. both partition for eRedCap and partition for eRedCap + SDT). 
From RAN2 perspective, we have a general understanding that, it means that Rel-18 eRedCap Msg1 indication is not configured for any preamble set, unless some clarification is further made by RAN1.
Observation 1: According to the RAN1 agreement, a general understanding can be that, Rel-18 eRedCap UEs can share the PRACH that is configured for Rel-17 RedCap UEs only if Msg1 indication for Rel-18 eRedCap UEs is not configured for any preamble set.

In the RAN2#123 post email discussion for eRedCap UE behavior without eRedCap RA partition, the following use case is provided and used as an example for discussing the solution:
Table 1: use case for eRedCap UE behavior without eRedCap RA partition
	-          Partition 1: eRedCap
-          Partition 2: RedCap + SDT
-          Partition 3: SDT
-          Feature priority: eRedCap > RedCap > SDT
-          RA procedure for eRedCap + SDT


In this use case, if the eRedCap UE triggering SDT selects the Partition 2, e.g. a set of RA resources with ‘RedCap + other feature’, it is not aligned with the RAN1 agreement (as shown in the observation 1).
Observation 2: If the eRedCap UE triggering SDT selects the Partition 2 in the example, it is not aligned with the RAN1 agreement.
Proposal 1: The eRedCap UE should not select a set of RA resources with ‘RedCap + other feature’ when there is at least one set of RA resources configured with ‘eRedCap’.
According to the following RAN2 agreement:
	Agreement
One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true


One preamble set cannot be configured for both Rel-17 RedCap UEs and Rel-18 eRedCap UEs. Here it is not clear whether “One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true” only means that Rel-17 RedCap Msg1 indication and Rel-18 eRedCap Msg1 indication cannot be configured simultaneously only in one preamble set (e.g. partition for eRedCap and RedCap only), or means that Rel-17 RedCap Msg1 indication and Rel-18 eRedCap Msg1 indication cannot be configured simultaneously in any preamble set (e.g. partition for eRedCap, eRedCap and SDT). We have a general understanding that, it means that Rel-17 RedCap Msg1 indication and Rel-18 eRedCap Msg1 indication cannot be configured simultaneously in any preamble set, unless some clarification is further made by RAN2.
Observation 3: According to the RAN2 agreement, Rel-17 RedCap Msg1 indication and Rel-18 eRedCap Msg1 indication cannot be configured simultaneously in any preamble set.

In the use case as shown in Table 1, partition for eRedCap only is configured but partition for eRedCap + SDT is not configured. So, when random access procedure for only eRedCap is triggered, gNB can identify the UE as an eRedCap UE and can allocate Msg3 resource within 5 MHz BB bandwidth, but when random access procedure for eRedCap + SDT is triggered, gNB cannot identify the UE as an eRedCap UE and may allocate Msg3 resource with over 5 MHz BB bandwidth. Companies have much discussion on how to handle this use case, but we tend to think the related configuration is unsuitable or infeasible. Generally in one cell, either eRedCap is identified by Msg1 or gNB guarantee to allocate Msg3 resource within 5 MHz BB bandwidth by implementation. It should be avoided that in a same cell, sometimes gNB can identify an eRedCap UE by Msg1, and sometimes gNB cannot identify it and should guarantee to allocate Msg3 resource within 5 MHz BB bandwidth by implementation, which will increase the gNB complexity. Thus, if RA partition for eRedCap is configured, it should also be configured in any RA partition that eRedCap UE may use (e.g. if partition for eRedCap is configured, then the partition for eRedCap + SDT should also be configured). Otherwise, eRedCap should not be set to true in any FeatureCombination-r17 in the cell. For example, the feasible configuration should be as shown in the following table 2, table 3, table 4 or table 5 for (e)RedCap and SDT for RA resource partitioning.
Table 2: RA partition configuration example 1
	-          Partition : SDT


Table 3: RA partition configuration example 2
	-          Partition 1:RedCap
-          Partition 2:RedCap + SDT
-          Partition 3: SDT


Table 4: RA partition configuration example 1
	-          Partition 1: eRedCap
-          Partition 2: eRedCap + SDT
-          Partition 3: SDT


Table 5: RA partition configuration example 3
	-          Partition 1: eRedCap
-          Partition 2: eRedCap + SDT
-          Partition 3:RedCap
-          Partition 4:RedCap + SDT
-          Partition 5: SDT


Observation 4: The feasible configuration for eRedCap can be that, if RA partition for eRedCap is configured, it should be configured in any RA partition that eRedCap UE may use. Otherwise, it should not be configured.
With a feasible RA resource partitioning configuration, same results can be achieved by any solution proposed in the RAN2#123 post email discussion for eRedCap UE behavior without eRedCap RA partition. In which case, we prefer a simple solution, e.g., if there is at least one Random Access resource set with eRedCap set to true, the available RA resource set for eRedCap UE is selected during the decision on availability of the set of Random Access resources. Otherwise, the eRedCap UE consider the eRedCap feature to be the redCap feature in the following random access resources selection. Thus, legacy RA resource set selection procedure can be used.
Observation 5: If the available RA resource set for eRedCap UE is selected during the decision on availability of the set of Random Access resources, the legacy RA resource selection procedure can be used and can align with the RAN1 agreement.
Proposal 2: If there is at least one Random Access resource set with eRedCap set to true, the available RA resource set for eRedCap UE is selected during the decision on availability of the set of Random Access resources. Otherwise, the eRedCap UE consider the eRedCap feature to be the redCap feature in the following random access resources selection. 

2.2 About access restrictions for eRedCap UE
In the 38331_(Rel-18)_Running CR for eRedCap, the following description is captured for access restrictions for eRedCap UE if the UE is unable to acquire the SIB1:
	5.2.2.5	Essential system information missing
The UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if the UE is unable to acquire the MIB:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, or intraFreqReselection-eRedCap for eRedCap UEs is set to allowed;
2>	else if the UE is unable to acquire the SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if the UE is a RedCap UE:
4>	perform barring as if intraFreqReselectionRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].
3>	if the UE is an eRedCap UE:
4>	perform barring as if intraFreqReselection-eRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].


It can been seen that, if the UE is neither a RedCap UE nor an eRedCap UE, “4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20]” would be run for twice. This is undesired.
The description can be improved to avoid this issue.
Proposal 3: To correct the access restriction description for eRedCap UE when the UE is unable to acquire the SIB1 in TS 38.331 running CR as below:
	5.2.2.5	Essential system information missing
The UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if the UE is unable to acquire the MIB:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, or intraFreqReselection-eRedCap for eRedCap UEs is set to allowed;
2>	else if the UE is unable to acquire the SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if the UE is a RedCap UE:
4>	perform barring as if intraFreqReselectionRedCap is set to allowed;
3>	else if the UE is an eRedCap UE:
    4>	perform barring as if intraFreqReselection-eRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].
3>	if the UE is an eRedCap UE:
4>	perform barring as if intraFreqReselection-eRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].


Based on the proposal 1~ 3, we provide the related text proposals in the appendix for reference.
Conclusions
This contribution presents our views on eRedCap UE behavior without eRedCap RA partition. And the following observations and proposals are given:
Observation 1: According to the RAN1 agreement, a general understanding can be that, Rel-18 eRedCap UEs can share the PRACH that is configured for Rel-17 RedCap UEs only if Msg1 indication for Rel-18 eRedCap UEs is not configured for any preamble set.
Observation 2: If the eRedCap UE triggering SDT selects the Partition 2 in the example, it is not aligned with the RAN1 agreement.
Observation 3: According to the RAN2 agreement, Rel-17 RedCap Msg1 indication and Rel-18 eRedCap Msg1 indication cannot be configured simultaneously in any preamble set.
Observation 4: The feasible configuration for eRedCap can be that, if RA partition for eRedCap is configured, it should be configured in any RA partition that eRedCap UE may use. Otherwise, it should not be configured.
Observation 5: If the available RA resource set for eRedCap UE is selected during the decision on availability of the set of Random Access resources, the legacy RA resource selection procedure can be used and can align with the RAN1 agreement.

Proposal 1: The eRedCap UE should not select a set of RA resources with ‘RedCap + other feature’ when there is at least one set of RA resources configured with ‘eRedCap’.
Proposal 2: If there is at least one Random Access resource set with eRedCap set to true, the available RA resource set for eRedCap UE is selected during the decision on availability of the set of Random Access resources. Otherwise, the eRedCap UE consider the eRedCap feature to be the redCap feature in the following random access resources selection. 
Proposal 3: To correct the access restriction description for eRedCap UE when the UE is unable to acquire the SIB1 in TS 38.331 running CR as below.
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[bookmark: _Toc131023380]<38.321 TP for Availability decision of the set of Random Access resources for eRedCap UE>
5.1.1c	Availability of the set of Random Access resources
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if redCap is set to true for a set of Random Access resources:
2> if there is at least one Random Access resource set with eRedCap set to true:
23>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
2> else
3>	 consider the set of Random Access resources as not available for a Random Access procedure for which neither RedCap nor eRedCap is applicable, and
3>	 consider the redCap feature to be eRedCap feature in the following random access resource selection procedure.
1>	if smallData is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for SDT.
1>	if NSAG-List is configured for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for any one of the NSAG-ID(s) in the NSAG-List.
1>	if msg3-Repetitions is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if Msg3 repetition is not applicable.
 1>	if eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for the Random Access procedure if eRedCap is not applicable.
1>	if a set of Random Access resources is not configured with FeatureCombination:
2>	consider the set of Random Access resources to not associated with any feature.

<38.331 TP for the access restriction for eRedCap UE if the UE is unable to acquire the SIB1>
5.2.2.5	Essential system information missing
The UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if the UE is unable to acquire the MIB:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, or intraFreqReselection-eRedCap for eRedCap UEs is set to allowed;
2>	else if the UE is unable to acquire the SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if the UE is a RedCap UE:
4>	perform barring as if intraFreqReselectionRedCap is set to allowed;
3>	else if the UE is an eRedCap UE:
4>	perform barring as if intraFreqReselection-eRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].
3>	if the UE is an eRedCap UE:
4>	perform barring as if intraFreqReselection-eRedCap is set to allowed;
3>	else:
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].



