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1 Introduction
· [AT125][CE_enh][803] Details of ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition (Samsung)

Intended outcome: Agreeable Details of ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition


Deadline:  Thursday Feb 29th (TBD)

2  Discussion
Legacy ra-ssb-OccasionMaskIndex operation
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

RO sets for Msg1 repetition

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. Grouping is done over a time period (as specified in TS 38.213).

For example (Figure 2): There are two SSBs (SSB 1 and SSB 2) transmitted in a serving cell. The ROs are first mapped to these SSBs sequentially as shown in Figure 2. ROs of each SSB are then sequentially grouped into RO sets.
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Figure 2

Issue: 

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. 
Proposed Approach (R2-2400262, TP in annexure)
RO sets per SSB can be seuqentially indexed within the time period (as specified in TS 38.213) over which ROs are mapped to RO sets.




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
Discussion summary:

Few companies prefer to not support ra-ssb-OccasionMaskIndex for msg1 repetition. Majority of the companies are ok to support ra-ssb-OccasionMaskIndex for msg1 repetition but need more time to review the issue/detailed solutions/spec impacts(RAN1/RAN2) etc. The understanding is that UE identifies the allowed set(s) of PRACH occasions based on ra-ssb-OccasionMaskIndex. 

Proposal: RAN2 aims to support ra-ssb-OccasionMaskIndex for msg1 repetitions. UE identifies the allowed set(s) of PRACH occasions based on ra-ssb-OccasionMaskIndex. Detailed mechanism to identify allowed set(s) of PRACH occasions is FFS (to be discussed in next meeting).

3 Conclusion

Proposal: RAN2 aims to support ra-ssb-OccasionMaskIndex for msg1 repetitions. UE identifies the allowed set(s) of PRACH occasions based on ra-ssb-OccasionMaskIndex. Detailed mechanism to identify allowed set(s) of PRACH occasions is FFS (to be discussed in next meeting).

4 TP for proposed approach
TS 38.321

7.4
PRACH Mask Index values

Table 7.4-1: PRACH Mask Index values

	PRACH Mask Index/
msgA-SSB-SharedRO-MaskIndex/
ssb-SharedRO-MaskIndex
	Allowed PRACH occasion(s)/set of PRACH occasions of SSB

	0
	All

	1
	PRACH occasion index 1 or PRACH occasion set index 1

	2
	PRACH occasion index 2 or PRACH occasion set index 2

	3
	PRACH occasion index 3 or PRACH occasion set index 3

	4
	PRACH occasion index 4 or PRACH occasion set index 4

	5
	PRACH occasion index 5 or PRACH occasion set index 5

	6
	PRACH occasion index 6 or PRACH occasion set index 6

	7
	PRACH occasion index 7 or PRACH occasion set index 7

	8
	PRACH occasion index 8 or PRACH occasion set index 8

	9
	Every even PRACH occasion or Every even PRACH occasion set

	10
	Every odd PRACH occasion or Every odd PRACH occasion set

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


PRACH occasion sets per SSB are sequentially indexed within the time period (as specified in TS 38.213 [6]) over which PRACH occasions per SSB are mapped to PRACH occasion sets.
TS 38.331
RACH-ConfigDedicated

The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.

: 
	CFRA field descriptions

	msg1-RepetitionNum

Indicates the MSG1 repetition number used for contention free 4-step random access type in TS 38.321 [3]. If this field is absent, the UE performs contention free 4-step random access without MSG1-Repetitions.

	occasions
RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. For contention free 4-step random access MSG1-Repetitions it indicates the allowed PRACH occasion set(s). For contention free 4-step random access without MSG1-Repetitions it indicates the allowed PRACH occasion(s). The mask is valid for all SSB resources signalled in ssb-ResourceList.

	rach-ConfigGeneric

Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

	ssb-perRACH-Occasion

Number of SSBs per RACH occasion.

	totalNumberOfRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.


�We understand one key issue here is how/where to specify the index of RO set per SSB 





For the ease of understandings, we would like to elaborate more RAN1 background/text to ensure we are on the same page. 





1. How to index RO per SSB is specified in section 8.1 of 38.213 with considerable details including link to MAC spec:





For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.


The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle. 








2. TS 38.213 has specified “time period” as Anil pointed out. But there is no text on RO set per SSB. 





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 � QUOTE � ��� 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.








We agree the proposed solution by Anil can be a good start point, however, regarding the details and TP, we may need more time to check, e.g. to if to add some details and link to MAC spec as legacy, and if to go for TS 38.213 for consistency with legacy (some internal coordination with RAN1 is needed). 





�We agree that the question seems bigger than this change. Furthermore, as HW points out above, there is a dependency to the time period, and the current proposal only handles 8 RO sets, when in reality there is no limit of 8 (for RO sets). Thus, the current table with 16 values will not be enough, and if we should be able to mask more than 8, we need more than 4 bits, leading to ASN.1 impact and further complications.


[Rapp]: Understanding is the numbering can be recycled after 8 similar to RO indexing case.


�Samsung’s TP looks fine to us. After internally checking with our RAN1 colleague, we understand that introducing RO set index in RAN1 is not a bottleneck, since there is already the rule to order the RO sets in current RAN1 spec. If RAN2 would like to introduce RO set index, RAN1 can further update the spec accordingly. Regarding the number of the RO sets index, we prefer to keep 8 so that the legacy ra-ssb-OccasionMaskIndex could be reused. Only changes to field description are needed.


�
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