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1 	Introduction	
In RAN2#125bis meeting[1], it  was discussed on RA parameter initialization and RACH partition selection for Msg1-based SI request. However, during the discussion, an additional issue on selection of RACH partition for Msg1-based SI request on RedCap-specific initial BWP has been raised, and it is remained as FFS on whether/how any change is needed and whether there is any impact on Msg1-based SI request on RedCap-specific initial BWP:
· [S831] For SI request with MSG1 repetition, at least for the non-REDCAP specific initial BWP, UE uses the rach-ConfigCommon associated with the same repetition number only. 
· FFS for REDCAP specific initial BWP and whether any spec changes are needed any clarification/correction. FFS also if any Rel-17 corrections or clarifications are needed for SI req.uest without MSG1 repetition on REDCAP specific initial BWP. 

In this contribution, we provide our views to clarify the selection of RACH partition on RedCap-specific initial BWP for Msg1-based SI request case, with and without Msg1 repetition.
2	Discussion
In order to discuss an issue to select the RACH partition for Msg1-based SI request in RedCap-specific initial BWP, the network restriction to configure RACH partition(s) in RedCap-specific initial BWP should be considered, as is specified in current RRC spec [2]: 
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. When included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap and eRedCap, this field is mandatory present with at least FeatureCombinationPreambles list entries: the list entry/entries indicating only redcap or eRedCap and the other(s) indicating both redcap or eRedCap and one or multiple other feature(s) (e.g., smallData, nsag or msg3-Repetitions).
Otherwise, it is optional, Need R.


In other words, if there is any other feature (e.g., Msg1 repetition) configured within RedCap-specific initial BWP :
· It is not possible to configure RACH partition only with Msg1 repetition in RedCap-specific initial BWP.
· It is not possible to configure legacy RACH partition in RedCap-specific initial BWP.
In addition, as discussed in [3], if the RA resource configured in RedCap-specific initial BWP is overlapping with the legacy initial BWP, RedCap indication or eRedCap indication is essential in RedCap-specific initial BWP, in order to avoid the usage of this RA resource by legacy UEs using the legacy initial BWP.
 
Specifically, based on discussion in eRedCap session and in-principle agreed CR for eRedCap [4], following configuration is possible in RedCap-specific initial BWP:
· Configuration case 1: allowed only if there is no other feature and if the corresponding RA resource is not overlapping with legacy initial BWP
· RACH partition 1: [legacy RACH partition]
· Configuration case 2: for RedCap, with no other feature
·  RACH partition 1: [RedCap]
· Configuration case 3: for RedCap (and possibly with eRedCap UE), with at least one of other feature(s) (e.g., Msg1 repetition)
· RACH partition 1: [RedCap]
· RACH partition 2: [RedCap+Msg1 repetition]
· Configuration case 4: for eRedCap only, with at least one of other feature(s) (e.g., Msg1 repetition)
· RACH partition 1: [eRedCap]
· RACH partition 2: [eRedCap+Msg1 repetition]
· Configuration case 5: for RedCap UE and eRedCap UE, with at least one of other feature(s) (e.g., Msg1 repetition)
· RACH partition 1: [RedCap]
· RACH partition 2: [RedCap+Msg1 repetition]
· RACH partition 3: [eRedCap]
· RACH partition 4: [eRedCap+Msg1 repetition]

On the other hand, following RACH partition configuration is NOT possible in RedCap-specific initial BWP:
· Configuration case A: any other feature(s) without RedCap or eRedCap indication, e.g., Msg1 repetition only partition
· RACH partition 1: [RedCap]
· RACH partition 2: [Msg1 repetition]
· Configuration case B: legacy partition for the case when at least one of other feature(s) is configured, e.g.,
· RACH partition 1: [legacy RACH partition]
· RACH partition 2: [SDT + RedCap]
Observation 1. In Redcap specific initial BWP, RACH partition only with Msg1 repetition indication is not supported.
Observation 2. In Redcap specific initial BWP, legacy RACH partition can be configured only in limited case, i.e.:
· If there is no other feature configured in the RedCap-specific initial BWP; and
· If the corresponding RA resource is not overlapping with legacy initial BWP.
Based on this understanding, the RACH partition selection in RedCap-specific BWP for Msg1-based SI request should be discussed separately for Msg1-based SI request with Msg1 repetition case and Msg1-based SI request without Msg1 repetition case.
RACH partition selection in RedCap-specific BWP for Msg1-based SI request with Msg1 repetition
According to the current specification [5], if the Msg1-based SI request is performed with Msg1 repetition, the RACH partition associated only with Msg1 repetition indication with the same repetition number is selected (as highlighted in green), regardless of whether the Msg1-based SI request is performed in RedCap-specific initial UL BWP or legacy initial UL BWP.
	1>	else:
[bookmark: OLE_LINK36]2>	if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:
(…omitted)
2>	else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else:
3>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.



However, if the Msg1-based SI request is performed with Msg1 repetition in RedCap specific initial BWP (i.e., using RA configuration in si-RequestConfigRedCap-MSG1-Repetition IE), the MAC entity cannot select the RACH partition associated only with Msg1 repetition indication, since RACH partition only with Msg1 repetition indication cannot be configured in RedCap-specific initial UL BWP (i.e., RACH partition 2 in Configuration case A is not possible in current specification).
Therefore, in order to ensure that RACH parameter is initialized using the possible RACH partition, it should be clarified that RACH partition associated with [RedCap + Msg1 repetition] or [eRedCap + Msg1 repetition] based on the configuration. Specifically,
· For Configuration case 3 above (i.e., Partition 1: [RedCap], Partition 2: [RedCap+Msg1 repetition]), both eRedCap UE and RedCap UE should select the Partition 2: [RedCap+Msg1 repetition] for Msg1-based SI request with Msg1 repetition.
· For Configuration case 4 above (i.e., Partition 1: [eRedCap], Partition 2: [eRedCap+Msg1 repetition]), it is assumed that only eRedCap is supported in the cell, and eRedCap UE should select the Partition 2: [eRedCap+Msg1 repetition] for Msg1-based SI request with Msg1 repetition.
· For Configuration case 5 above (i.e., Partition 1: [RedCap], Partition 2: [RedCap+Msg1 repetition], Partition 3: [eRedCap], Partition 4: [eRedCap+Msg1 repetition]), both eRedCap UE and RedCap UE should select the Partition 2: [eRedCap+Msg1 repetition] for Msg1-based SI request with Msg1 repetition.
· Note that RA resource for Msg1-based SI request with Msg1 repetition should be shared by eRedCap UE and RedCap UE, so the same RACH partition should be selected in order to allow the RA initialization for SI request with the same parameter.
	No new SI request configuration is needed, i.e. si-RequestConfigRedCap-MSG1-Repetition and posSI-RequestConfigRedCap-MSG1-Repetition are used for eRedcap (field description update to clarify that this applies to also (e)RedCap will be captured in eRedCap RRC CR)



Based on the RACH partition selection for above cases for RedCap UE, RACH partition with [RedCap + Msg1 repetition with same repetition number] should be selected for all possible cases (e.g., Configuration case 3 and Configuration case 5) 
Proposal 1. When a RedCap UE performs Msg1-based SI request with Msg1 repetition in RedCap-specific initial UL BWP,  RACH partition associated with RedCap indication and Msg1 repetition indication with the same repetition number should be selected.
On the other hand, for eRedCap UE, RACH partition should be selected as follows:
· If the RACH partition with [RedCap + Msg1 repetition] is configured, RACH partition with [RedCap + Msg1 repetition with same repetition number] should be selected (e.g., Configuration case 3 and Configuration case 5). 
· If the RACH partition with [RedCap + Msg1 repetition] is not configured (e.g., for RedCap-specific initial BWP supporting only eRedCap UEs), RACH partition with [eRedCap + Msg1 repetition with same repetition number] should be selected (e.g., Configuration case 4). 

Proposal 2. When an eRedCap UE performs Msg1-based SI request with Msg1 repetition in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication and Msg1 repetition indication with the same repetition number is configured, this RACH partition should be selected
· Otherwise, RACH partition associated with eRedCap indication and Msg1 repetition indication with the same repetition number should be selected.

RACH partition selection in RedCap-specific BWP for Msg1-based SI request without Msg1 repetition
For the case of Msg1-based SI request without Msg1 repetition, similar issue is happened. According to the MAC specification [5], when Msg1-based SI request is performed without Msg1 repetition, the legacy RACH partition is selected (as highlighted in green) regardless of whether the Msg1-based SI request is performed in RedCap-specific initial UL BWP or legacy initial UL BWP.
	(…omitted)
1>	else:
2>	if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:
(…omitted)
2>	else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else:
3>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.


However, as mentioned in Observation 2 the network may not be able to configure legacy RACH partition in RedCap-specific initial BWP in all cases (e.g., RACH partition 1 in Configuration case B is not possible in current specification). In addition, as discussed in [3], configuring legacy RACH partition in RedCap-specific initial UL BWP is possible only if the corresponding RA resource is not overlapping RA resource with legacy initial BWP. In this sense, the green highlighted part cannot be performed if there is no legacy RACH in RedCap-specific initial BWP (e.g., for the Configuration case 2, 3, 4, and 5).
It should be noted that it does not change a UE behaviour to use different resource to perform the Msg1-based SI request, since the Msg1-based SI request is performed using the RA resource provided from the RRC layer (via si-RequestConfigRedCap IE), as defined in the current specification. Rather, it is a clarification to identify the correct RACH partition for RA initialization on Msg1-based SI request, for the case when the legacy RACH partition is not configured in RedCap-specific initial BWP.
Therefore, in order to ensure that RACH parameter is initialized using the possible RACH partition, it should be clarified that RACH partition associated with [RedCap] or [eRedCap] based on the configuration. Specifically,
· For Configuration case 1 above, both eRedCap UE and RedCap UE should select legacy RACH partition
· For Configuration case 2 or 3 above (e.g., Partition 1: [RedCap]) both eRedCap UE and RedCap UE should select the Partition 1: [RedCap] for Msg1-based SI request.
· For Configuration case 4 above (i.e., Partition 1: [eRedCap], Partition 2: [eRedCap+Msg1 repetition]), it is assumed that only eRedCap is supported in the cell, and eRedCap UE should select the Partition 1: [eRedCap] for Msg1-based SI request.
· For Configuration case 5 above (i.e., Partition 1: [RedCap], Partition 2: [RedCap+Msg1 repetition], Partition 3: [eRedCap], Partition 4: [eRedCap+Msg1 repetition]), both eRedCap UE and RedCap UE should select the Partition 1: [eRedCap] for Msg1-based SI request.
· Note that eRedCap UE and RedCap UEs should select the same RACH partition for RA initialization (e.g., RO configuration), given that eRedCap UE and RedCap UE would use the same RA resource provided from the RRC layer (via si-RequestConfigRedCap IE).
Based on the RACH partition selection for above cases, for RedCap UE, RACH partition should be selected when the Msg1-based SI is performed:
· If the RACH partition with [RedCap] is configured, RACH partition with [RedCap] should be selected (e.g., Configuration case 2, 3, and 5). 
· If the RACH partition with [RedCap] is not configured, it would be only legacy RACH partition if the cell supports RedCap UEs. Therefore legacy RACH partition should be selected (e.g., Configuration case 1). 
Proposal 3. When a RedCap UE performs Msg1-based SI request (without Msg1 repetition) in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication is configured, this RACH partition should be selected
· Otherwise, legacy RACH partition should be selected.

For eRedCap UE, RACH partition should be selected when the Msg1-based SI is performed:
· If the RACH partition with [RedCap] is configured, RACH partition with [RedCap] should be selected (e.g., Configuration case 2, 3, and 5). 
· If the RACH partition with [RedCap] is not configured, it depends on whether RACH partition with [eRedCap] is configured. Since eRedCap UE determines whether RedCap is applicable or not based on the RACH partition configuration, eRedCap UE may select the RACH partition based on the applicable features:
· If the RACH partition with [eRedCap] is configured, an eRedCap UE determines that Redcap is not applicable and eRedcap is applicable. In this case, eRedcap UE should select RACH partition with [eRedCap] should be selected (e.g., Configuration case 4).
· If the RACH partition with [eRedCap] is not configured, an eRedCap UE determines that Redcap is applicable. In this case, eRedcap UE should select legacy RACH partition (e.g., Configuration case 1).
Proposal 4. When an eRedCap UE performs Msg1-based SI request (without Msg1 repetition) in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication is configured, this RACH partition should be selected.
· Otherwise, 
· If RedCap is not applicable for eRedCap UE, RACH partition associated with eRedCap indication is selected.
· Otherwise (i.e., if RedCap is applicable for eRedCap UE), legacy RACH partition is selected.
If proposal 1 to proposal 4 are agreed to clarify the RACH partition for Msg1-based SI request, TP in Annex A should be adopted.
Proposal 5. Adopt the TP in Annex A.
3	Conclusion
In this paper, we discussed our views to support PRACH Mask for CFRA with Msg1 repetition.. The discussion includes the following observations:
Observation 1. In Redcap specific initial BWP, RACH partition only with Msg1 repetition indication is not supported.
Observation 2. In Redcap specific initial BWP, legacy RACH partition can be configured only in limited case, i.e.:
· If there is no other feature configured in the RedCap-specific initial BWP; and
· If the corresponding RA resource is not overlapping with legacy initial BWP.
Based on the above observations, followings are proposed:
Proposal 1. When a RedCap UE performs Msg1-based SI request with Msg1 repetition in RedCap-specific initial UL BWP,  RACH partition associated with RedCap indication and Msg1 repetition indication with the same repetition number should be selected.
Proposal 2. When an eRedCap UE performs Msg1-based SI request with Msg1 repetition in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication and Msg1 repetition indication with the same repetition number is configured, this RACH partition should be selected
· Otherwise, RACH partition associated with eRedCap indication and Msg1 repetition indication with the same repetition number should be selected.
Proposal 3. When a RedCap UE performs Msg1-based SI request (without Msg1 repetition) in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication is configured, this RACH partition should be selected
· Otherwise, legacy RACH partition should be selected.
Proposal 4. When an eRedCap UE performs Msg1-based SI request (without Msg1 repetition) in RedCap-specific initial UL BWP,  RACH partition is selected as follows:
· If the RACH partition associated with RedCap indication is configured, this RACH partition should be selected.
· Otherwise, 
· If RedCap is not applicable for eRedCap UE, RACH partition associated with eRedCap indication is selected.
· Otherwise (i.e., if RedCap is applicable for eRedCap UE), legacy RACH partition is selected.
Proposal 5. Adopt the TP in Annex A.
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Annex A	MAC TP 
	
[bookmark: _Toc163044282]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
(…omitted)
1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including (e)RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure:
(…omitted)
1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:
(…omitted)
1>	else:
2>	if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:
3>	select the set of Random Access resources corresponding to the active additionalPCI.
2>	else if the Random Access procedure is initiated by PDCCH order for an LTM candidate cell:
3>	select the set of Random Access resources corresponding to the field Cell indicator in PDCCH order.
2>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure, and Msg1 repetition number is indicated in rach-ConfigDedicated:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else if the Random Access procedure was initiated for SI request and Random Access Resources associated for SI request have been provided for this Random Access procedure and the Random Access procedure is performed using the BWP configured by initialUplinkBWP-RedCap:
3> if Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure: 
4> if there is one set of Random Access resources available that is configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number:
5> select this set of Random Access resources for this Random Access procedure.
4> else if eRedcap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is configured with eRedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number:
5> select this set of Random Access resources for this Random Access procedure.
3> else:
4> if there is one set of Random Access resources available that is only configured with RedCap indication:
5> select this set of Random Access resources for this Random Access procedure.
4> else if eRedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with eRedCap indication:
5> select this set of Random Access resources for this Random Access procedure.
4> else:
5> select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.
2>	else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else:
3>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.





