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Introduction
There is currently an open issue regarding applying the SSB to RO mask index for RA configuration with Msg-1 repetition. The following is the conclusion in the discussion in the last meeting [1]. 
	Show of hands
Option 1: RAN2 agree that we try to support it and try to converge at next meeting and see if we can converge, if we don’t converge we don’t support it (6)
Option 4: Agree right away that we don’t support it (4)
 
· Try to support it and try to converge at next meeting and see if we can converge on a solution, if we don’t converge we don’t support it
· Comment: Most likely item is that companies will not converge in RAN2 (as they did not converge in RAN1) and the feature will not be supported as it is not an essential feature 



To this end, companies were asked to further study the issue to attempt converging on a solution. It is worth noting that, RAN1 had already discussed the issue for two meetings with no convergence. The following were the options discussed in RAN1 [2]:
	Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with Nreppreamble reamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with Nreppreamble  preamble repetitions only on a RO group where at least one RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group instead of RO index(es). 


RAN2 had conducted an offline discussion [3], with following proposal on the table:
	Proposal: For CFRA with Msg1 repetition, ra-ssb-OccasionMaskIndex indicates the allowed RO set(s) of selected SSB.
ra-ssb-OccasionMaskIndex 0: All RO sets of selected SSB are allowed.
ra-ssb-OccasionMaskIndex 1: RO set with index 1 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 2: RO set with index 2 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 3: RO set with index 3 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 4: RO set with index 4 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 5: RO set with index 5 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 6: RO set with index 6 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 7: RO set with index 7 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 8: RO set with index 8 of selected SSB is allowed
ra-ssb-OccasionMaskIndex 9: Even RO set of selected SSB are allowed
 ra-ssb-OccasionMaskIndex 10: Odd RO set of selected SSB are allowed



 Note that the proposal discussed in RAN2 amounts to “Masking after grouping”, i.e., Option 4 from the RAN1 discussions which implies RO masks apply on “RO group” level rather than “RO indexes”, it was argued by the proponents that this is also an option that minimized RAN1 impact. 
Masking in Current Spec. 
We first note that ra-ssb-OccasionMaskIndex is indeed used in the current spec. for Msg-1 repetition as follows:
SI-RequestConfigRepetition information element
-- ASN1START
-- TAG-SI-REQUESTCONFIGREPETITION-START

SI-RequestConfigRepetition-r18 ::=     SEQUENCE {
    rach-OccasionsSI-r18                   SEQUENCE {
        rach-ConfigSI-r18                      RACH-ConfigGeneric,
        ssb-perRACH-Occasion-r18               ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                               OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum2-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum4-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum8-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    ...
}

SI-RequestResourcesRepetition-r18 ::=  SEQUENCE {
    ra-PreambleStartIndex-r18              INTEGER (0..63),
    ra-ssb-OccasionMaskIndex-r18           INTEGER (0..15)                                                          OPTIONAL   -- Need R
}

-- TAG-SI-REQUESTCONFIGREPETITION-STOP
-- ASN1STOP

In the MAC spec., the clause concerned with Random Access Resource Selection (5.1.2) does mention the use of RO mask with SI request with Msg-1 repetition without clarification on how the mask applies to RO group level
The application of the RO mask with SI request with repetition is captured as follows:
	1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if ra-AssociationPeriodIndex and si-RequestPeriod are configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB in the association period given by ra-AssociationPeriodIndex in the si-RequestPeriod permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] corresponding to the selected SSB).
1>	else if an SSB is selected above:
2>	if the set of Random Access resources associated with Msg1 repetition is selected for this Random Access procedure:
3>	determine the next available set of PRACH occasions (as specified in TS 38.213 [6]) for the Msg1 repetition number applicable for this Random Access procedure corresponding to the selected SSB, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured (the MAC entity shall select a set of PRACH occasions randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB and selected Msg1 repetition number for this Random Access procedure; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available set of PRACH occasions corresponding to the selected SSB).
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH, or indicated by the LTM Cell Switch Command MAC CE (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).



Observation 1: Current MAC spec. already allows application of ra-ssb-OccasionMaskIndex and ssb-SharedRO-MaskIndex to RA resources associated with Msg-1 repetition without clarification how it applies. 
We think that if an RO mask applies, it is imperative that it applies uniformly to all RA resource selection procedures associated with Msg-1 repetition (SI request, CBRA and CFRA) across ra-ssb-OccasionMaskIndex and ssb-SharedRO-MaskIndex.
Way Forward
Currently, the discussion is related to CFRA with Msg-1 repetition, however from the previous section we think that “Masking for RO groups” should be decided by RAN1/RAN2, and if agreed, should apply uniformly across different scenarios, and be clarified in the MAC spec. Thus, we propose the following three options for RAN2 to decide from. 
Proposal 1: RAN2 to decide between the following three options with respect to RO group masking for Msg-1 repetitions:
· Option 1: RO masking cannot be configured with Msg-1 repetition. References to ra-ssb-OccasionMaskIndex/ ra-ssb-OccasionMaskIndex-r18/ ssb-SharedRO-MaskIndex are removed from RRC and MAC specs in cases when Msg-1 repetition applies. 
· Option 2: Send an LS to RAN1 asking for further guidance on whether RO masking can be configured with Msg-1 repetition and whether there is an understanding on how it applies for Msg-1 repetition scenarios. 
· Option 3: RAN2 to agree on applying RO masks to RO groups (not individual ROs) after RO group determination. This applies to any scenario of RO masking with Msg-1 repetition. RAN2 to send an LS to RAN1 with this agreement and ask them to confirm that this does not cause any issues in the current RAN1 RO group determination framework.  
Conclusion
Observation 1: Current MAC spec. already allows application of ra-ssb-OccasionMaskIndex and ssb-SharedRO-MaskIndex to RA resources associated with Msg-1 repetition without clarification how it applies. 
Proposal 1: RAN2 to decide between the following three options with respect to RO group masking for Msg-1 repetitions:
· Option 1: RO masking cannot be configured with Msg-1 repetition. References to ra-ssb-OccasionMaskIndex/ ra-ssb-OccasionMaskIndex-r18/ ssb-SharedRO-MaskIndex are removed from RRC and MAC specs in cases when Msg-1 repetition applies. 
· Option 2: Send an LS to RAN1 asking for further guidance on whether RO masking can be configured with Msg-1 repetition and whether there is an understanding on how it applies for Msg-1 repetition scenarios. 
· Option 3: RAN2 to agree on applying RO masks to RO groups (not individual ROs) after RO group determination. This applies to any scenario of RO masking with Msg-1 repetition. RAN2 to send an LS to RAN1 with this agreement and ask them to confirm that this does not cause any issues in the current RAN1 RO group determination framework.  
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