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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
 Following open issue was provided for Rel-18 eRedCap WI based on the feedback from the “running” CR rapporteurs.

Random Access
[bookmark: _Hlk157801350][bookmark: _Hlk158913332]- whether/how to update the MAC/RRC specs for the case where Msg.A PUSCH resources are larger than 5MHz, i.e., for eRedCap UEs with BB BW 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.
- how to capture the agreement for eRedCap UEs on the use of 2-step RA resources configured for RedCap UEs. Note that companies had different understanding in the last RAN2 meeting regarding the intended behavior.

	In case 2 (4-step PRACH eRedCap + 2-step PRACH RedCap), R18 eRedCap UE is allowed to select 2-step RA. If the R18 eRedCap UE selects 2-step RA, the R18 eRedCap UE performs 2-step RA by using the 2-step PRACH RedCap resources. In this case, if fallback from 2-step RA to 4-step RA is required (according to the current specification), the R18 eRedCap UE initiates 4-step RA by using the 4-step PRACH RedCap resources.


 
[bookmark: _Hlk157801382] This contribution discusses the above open issue and provides our view.
Discussion
RAN2#124 meeting agreed that “In case 2 (4-step PRACH eRedCap + 2-step PRACH RedCap), R18 eRedCap UE is allowed to select 2-step RA. If the R18 eRedCap UE selects 2-step RA, the R18 eRedCap UE performs 2-step RA by using the 2-step PRACH RedCap resources. In this case, if fallback from 2-step RA to 4-step RA is required (according to the current specification), the R18 eRedCap UE initiates 4-step RA by using the 4-step PRACH RedCap resources.”

 In the above case (case 2: 4-step PRACH eRedCap + 2-step PRACH RedCap), so far, either selecting 4-step or selecting 2-step depends on the RSRP of the downlink pathloss reference. When it is above msgA-RSRP-Threshold, the UE sets the RA_TYPE to 2-stepRA, i.e., selects 2-step PRACH RedCap.

[bookmark: _Hlk158912986] When the Rel-18 baseband complexity reduction eRedCap UE selects 2-step PRACH RedCap and the RedCap-specific MsgA PUSCH resource spanning a bandwidth of more than 5MHz per slot or per hop, the intended behaviour is still unclear. 

Since the Rel-18 baseband complexity reduction eRedCap 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, then there two possible options:

[bookmark: _Hlk157799215]Option 1: Specify the intended behaviour as “For the case that RedCap-specific MsgA PUSCH resource is larger than the bandwidth the eRedCap UE can transmit or process per slot or per hop, the eRedCap UE performs 4-step RA by using the 4-step PRACH eRedCap resources.” 

Option 2: Specify the intended behaviour as “For the case that RedCap-specific MsgA PUSCH resource is larger than the bandwidth the eRedCap UE can transmit or process per slot or per hop, it is up to UE implementation, e.g., either performs 4-step RA by using the 4-step PRACH eRedCap resources or performs 2-step RA by using the 2-step PRACH RedCap resources.”

[bookmark: _Hlk158913426][bookmark: _Hlk158915193][bookmark: _Hlk158915296]With Option 1, the Rel-18 baseband complexity reduction eRedCap UE needs to check whether the nrofPRBs-PerMsgA-PO is larger than ~5 MHz. With Option 2, the Rel-18 baseband complexity reduction eRedCap UE may not check whether the nrofPRBs-PerMsgA-PO is larger than ~5 MHz. For the case that nrofPRBs-PerMsgA-PO is larger than 5 MHz, the Rel-18 baseband complexity reduction eRedCap UE is not expected to perform 2-step RACH, it may result in 2-step RACH failures and finally fall back to Step-4 RACH by using the 4-step PRACH RedCap resources.

[bookmark: _Hlk157801427][bookmark: _Hlk157799482]For the case that RedCap-specific MsgA PUSCH resource is larger than the bandwidth the eRedCap UE can transmit or process per slot or per hop, RAN2 discuss following two options and capture the agreement in TS38.321. 
Option 1: The eRedCap UE performs 4-step RA by using the 4-step PRACH eRedCap resources. (TP is provided in APPENDIX A)
Option 2: It is up to UE implementation, e.g., either performs 4-step RA by using the 4-step PRACH eRedCap resources or performs 2-step RA by using the 2-step PRACH RedCap resources. (TP is provided in APPENDIX B)

 There was a RIL H743 with the description “How to avoid the eRedCap with BB bandwidth reduction to use 2-step RACH PUSCH larger than 5MHz is not captured/clarified.” and the comment “Add following to the filed description of msgA-PUSCH-Config 
· If the MsgA PUSCH is to be used by eRedCap UE during any contention based random access, the maximum number of PRBs that can be configured is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS.”

In our view, if Option 1 in Proposal 1 is adopted then the behavior will be clearly captured in TS38.321, it seems no need to capture related information in TS38.331. On the other hand, if Option 2 in Proposal 1 is adopted, considering a similar case that RAR PDSCH bandwidth is larger than the bandwidth the eRedCap UE can receive or process per slot is only captured in TS38.321 (as a note), we think a note captured in TS38.321 would be sufficient.

RAN2 confirm there is no TS38.331 impact for the case where Msg.A PUSCH resources are larger than 5MHz, i.e., for eRedCap UEs with BB BW 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.

Summary
[bookmark: OLE_LINK3]This contribution discussed eRedCap open issue.

Proposal 1	For the case that RedCap-specific MsgA PUSCH resource is larger than the bandwidth the eRedCap UE can transmit or process per slot or per hop, RAN2 discuss following two options and capture the agreement in TS38.321. 
Option 1: the eRedCap UE performs 4-step RA by using the 4-step PRACH eRedCap resources. (TP is provided in APPENDIX A)
Option 2: It is up to UE implementation, e.g., either performs 4-step RA by using the 4-step PRACH eRedCap resources or performs 2-step RA by using the 2-step PRACH RedCap resources. (TP is provided in APPENDIX B)

Proposal 2 RAN2 confirm there is no TS38.331 impact for the case where Msg.A PUSCH resources are larger than 5MHz, i.e., for eRedCap UEs with BB BW 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.
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APPENDIX A TP for Option 1

[bookmark: _Toc155999606]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 eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
[bookmark: _Hlk152170422]1>	if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:
2>	if the Msg.A PUSCH bandwidth is larger than the bandwidth the eRedCap UE is expected to perform 2-step RACH
[bookmark: _Hlk158922968]3> 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 (e)RedCap is not applicable;
2>	3> consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.
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 RA-SDT by MO-SDT as specified in TS 38.331 [5].
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 msg1-Repetitions is set to true for a set of Random Access resources:
2>	if Msg1 repetition is not applicable to the current Random Access procedure; or
2>	if the set of Random Access resources is not associated with any of the Msg1 repetition number that is applicable to the current Random Access procedure:
3>	consider the set of Random Access resources as not available for the Random Access procedure.
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.

APPENDIX B TP for Option 2
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 eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which (e)RedCap is not applicable;
2>	consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.
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 RA-SDT by MO-SDT as specified in TS 38.331 [5].
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.
[bookmark: _Hlk158924604]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 msg1-Repetitions is set to true for a set of Random Access resources:
2>	if Msg1 repetition is not applicable to the current Random Access procedure; or
2>	if the set of Random Access resources is not associated with any of the Msg1 repetition number that is applicable to the current Random Access procedure:
3>	consider the set of Random Access resources as not available for the Random Access procedure.
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.

　NOTE xx: For the case that Msg.A PUSCH bandwidth is larger than the bandwidth the eRedCap UE is expected to perform 2-step RACH, it is up to UE implementation, e.g, consider the set of Random Access resources configured for 2-step RACH with redcap is set to true as not available for a Random Access procedure for which eRedCap is not applicable, or not.
