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1 Introduction
4 step CFRA with Msg1 repetition is supported in Release 18. In this contribution we discuss how to use ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition.
2 Discussion
UE select SSB before the random access attempt. UE then select RO corresponding to the selected SSB. There can be several ROs associated with the selected SSB. CFRA configuration includes legacy parameter ra-ssb-OccasionMaskIndex together with ssb-ResourceList. In legacy, ra-ssb-OccasionMaskIndex indicates the allowed RO(s) amongst the RO(s) of selected SSB. TS 38.321 (section 7.4) specifies the  details of ra-ssb-OccasionMaskIndex.
· ra-ssb-OccasionMaskIndex 0: All ROs of selected SSB are allowed.

· ra-ssb-OccasionMaskIndex 1: RO with index 1 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 2: RO with index 2 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 3: RO with index 3 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 4: RO with index 4 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 5: RO with index 5 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 6: RO with index 6 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 7: RO with index 7 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 8: RO with index 8 amongst ROs of selected SSB is allowed

· ra-ssb-OccasionMaskIndex 9: Even ROs amongst ROs of selected SSB are allowed

· ra-ssb-OccasionMaskIndex 10: Odd ROs amongst ROs of selected SSB are allowed

For example (Figure 1): There are two SSBs (SSB 1 and SSB 2) transmitted in a serving cell. The ROs are mapped to these SSBs sequentially as shown in Figure 1. ROs of each SSB are sequentially indexed. If ra-ssb-OccasionMaskIndex is 2 and selected SSB is SSB1, RO with index 2 amongst the ROs (RO 1 to RO 5) of SSB1 is selected by UE.
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Figure 1

For Msg1 repetition, ROs are first mapped to SSBs. ‘N’ consecutive ROs of each SSB are then grouped together, N is number of Msg1 repetitions. There can be multiple sets of ‘N’ ROs for each SSB. In CBRA case, UE select the earliest RO set amongst the multiple RO sets of selected SSB. 

For CFRA case, network can indicate which RO sets(s) amongst the multiple RO sets of selected SSB, UE is allowed to select. 

With the current definition its not clear how to select the RO set using ra-ssb-OccasionMaskIndex. For example (see figure 2, Msg1 repetition number N is 2), if SSB selected is SSB 1 and ra-ssb-OccasionMaskIndex is 1, only RO 1 of SSB 1 can be used as per current definition of ra-ssb-OccasionMaskIndex. One RO is not sufficient. Complete RO set is needed for Msg1 repetition. 
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Figure 2

ra-ssb-OccasionMaskIndex definition can be updated to indicate 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

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
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
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
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