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1 Introduction
In last RAN2 meeting, how to handle the ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition was discussed and the following agreements were reached. Based on the agreements, companies tend to support PRACH Mask for CFRA with Msg1 repetition as well, but the details of the solution may need further discussion. 
	Agreements in RAN2#125
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.


In this contribution, we would like to share our opinions how to handle the ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition.
2 Discussion
To improve NR uplink coverage for both FR1 and FR2, Msg1 repetition was introduced in Rel-18. Unlike legacy RA procedure, Msg1 repetition corresponds to a set of PRACH occasions, which is determined by certain rules as specified in Clause 8.1, TS 38.213.
	Copied from Clause 8.1, TS 38.213
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with same one or more SS/PBCH block index(es), and each SS/PBCH block index is associated with same preamble indexes in all valid PRACH occasions within the set.


In legacy CFRA without Msg1 repetition, the ra-ssb-OccasionMaskIndex would be explicitly signalled to indicate PRACH Mask Index for RA Resource selection as specified in TS 38.321. ra-ssb-OccasionMaskIndex defines PRACH occasion(s) associated with an SSB in which the MAC entity may transmit a Random Access Preamble.
During the WI discussion in RAN1, RAN1 first discussed how to enable Msg1 repetition for CBRA and introduced the concept of RO group for Msg1 repetition. In RAN1 spec, RO group is determined based on valid ROs without consideration of the restrictions cause by PRACH mask in CFRA case.
To support ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition, the most straightforward way is to extend such kind of MASK index to indicate the RO group(s) (or a set of PRACH occasions as used in TS 38.321), instead of indicating the PRACH occasion(s) in legacy CFRA. Otherwise, the overall framework of RO group determination will be broken, and the latency of forming one RO group may be very large, which may degrade the performance of Msg1 repetition.
Proposal 1: Support ra-ssb-OccasionMaskIndex for Msg1 repetitions. UE identifies the allowed set(s) of PRACH occasions based on ra-ssb-OccasionMaskIndex.
In last RAN2 meeting, some companies argued that there was no such “RO group/set index” concept in current RAN1 spec, and how to index RO group in RAN1 was unclear. Although there is no RO group index concept in RAN1 yet, there is already the rule to sort the RO groups/sets (or sets of PRACH occasions) in current RAN1 spec listed as below.
	Copied from Clause 8.1, TS 38.213
For a PRACH transmission with preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period.
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions 
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined according to an ordering of valid PRACH occasions 
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions


Based on the current rule, we understand that introducing RO set index in RAN1 would not be a problem. Comparing with other complex solutions discussed in RAN1, using the PRACH mask index to indicate the RO group instead of RO is the friendliest solution on the table to RAN2. RO sets per SSB can be sequentially indexed within the time period (as specified in TS 38.213). The definition of ra-ssb-OccasionMaskIndex can be updated to indicate the allowed set(s) of PRACH occasions of selected SSB for CFRA with Msg1 repetition.
Proposal 2: Update the definition of ra-ssb-OccasionMaskIndex to indicate the allowed PRACH occasion set(s) of selected SSB for CFRA with Msg1 repetition.
Regarding the number of the PRACH occasion sets index, we prefer to keep 8 so that the legacy ra-ssb-OccasionMaskIndex could be reused. Only changes to field description are needed. Then we can follow similar rule used in legacy RA and map the value of ra-ssb-OccasionMaskIndex and the allowed set(s) of PRACH occasions as follows.
Table.1 the values of ra-ssb-OccasionMaskIndex for CRFA with Msg1 repetition
	ra-ssb-OccasionMaskIndex
 for CRFA with Msg1 repetition
	Allowed set(s) of PRACH occasions of SSB

	0
	All

	1
	PRACH occasion set index 1

	2
	PRACH occasion set index 2

	3
	PRACH occasion set index 3

	4
	PRACH occasion set index 4

	5
	PRACH occasion set index 5

	6
	PRACH occasion set index 6

	7
	PRACH occasion set index 7

	8
	PRACH occasion set index 8

	9
	Every even PRACH occasion set

	10
	Every odd PRACH occasion set

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


For the case there are more than 8 RO groups of the selected SSB within the time period, the indexing of the RO groups indicated by the mask index value could be reset. For example, PRACH occasion set index 1 indicates the 1st RO group, the 9th RO group, and so on; PRACH occasion set index 2 indicates the 2nd RO group, the 10th RO group, and so on… In addition, the indexing of PRACH occasion sets indicated by the mask index value is reset every time period.
Proposal 3: The maximum index of PRACH occasion set(s) is 8. For the case there are more than 8 sets of PRACH occasions of the selected SSB within the time period, the indexing of PRACH occasion sets indicated by the mask index value is reset.  
Proposal 4: The indexing of PRACH occasion sets indicated by the mask index value is reset every time period.
[bookmark: _GoBack]If RAN2 would like to use ra-ssb-OccasionMaskIndex to indicate the allowed PRACH occasion set(s) of selected SSB for CFRA with Msg1 repetition, we can send LS to ask RAN1 to further update the spec accordingly. A draft LS to RAN1 on ra-ssb-OccasionMaskIndex handling for CFRA with Msg1 repetition is submitted in R2-2402534.
Proposal 5: If P1-P4 could be agreed, RAN2 send LS to ask RAN1 to further update the spec accordingly. 
3 Conclusion
In this contribution, we discuss how to handle the ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: Support ra-ssb-OccasionMaskIndex for msg1 repetitions. UE identifies the allowed set(s) of PRACH occasions based on ra-ssb-OccasionMaskIndex.
Proposal 2: Update the definition of ra-ssb-OccasionMaskIndex to indicate the allowed PRACH occasion set(s) of selected SSB for CFRA with Msg1 repetition.
Proposal 3: The maximum index of PRACH occasion set(s) is 8. For the case there are more than 8 sets of PRACH occasions of the selected SSB within the time period, the indexing of PRACH occasion sets indicated by the mask index value is reset.  
Proposal 4: The indexing of PRACH occasion sets indicated by the mask index value is reset every time period.
Proposal 5: If P1-P4 could be agreed, RAN2 send LS to ask RAN1 to further update the spec accordingly. 
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