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1 Introduction

In Rel-18 CE, Msg1 repetition is supported for both 4-step CBRA and CFRA. In previous RAN1 and RAN2 meetings, companies discussed how to use the ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition, however, several options have been discussed and no consensus has been reached. 

In last RAN2 meeting, the conclusion is to continue discussing this issue in RAN2#125bis meeting, if no consensus, ra-ssb-OccasionMaskIndex will not be supported for CFRA with Msg1 repetition. 

in this contribution, we discuss the alternative solutions and share our views. 
2 Discussion

According to the discussion in RAN1, the following four options are on the table.

	· 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 [image: image2.png]rep
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preamble 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 [image: image4.png]rep
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preamble repetitions only on a RO group where at least one RO of this RO group is indicated by the mask

· Note: ZTE prefers to indicate 1st RO of this RO group.
· 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. 


In current RAN1 spec, RAN1 has specified RO group (called set of ROs) for Msg1 repetition. Regarding above 4 options, Option 1 is different from other options because Option 1 requires the UE to first apply RO mask and then determine the RO groups, while other options is to apply RO mask on top of determined RO groups. 
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Figure 0
In this document, we discuss and compare these solutions in different specific PRACH configurations. 

Configuration 1 
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Figure 1
In configuration 1, option 1~4 work the same way as shown in below figure. 
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Configuration 2 
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Figure 3
Similar to Configuration 1, Option 1~4 work the same way in Configuration 2, as shown in below figure.
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Figure 4
Observation 1
Option 1~4 work the same way in Configuration 1 and Configuration 2.

Configuration 3
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Figure 5
For Option 1, the usage of RO-MaskIndex is shown in below figure. As we can see, the drawback is that for each RO group, there is large span of ROs in time domain, this results in delay transmission in each RACH attempt, e.g. the network needs to wait longer to obtain multiple Msg1 messages. 
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Figure 6
Option 2 does not work in Configuration 3, because in every RO group, it contains different ROs, there is no RO group that contains the same ROs, see below figure. 
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Figure 7
For Option 3, the working mechanism is shown in below figure:
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Figure 8
For Option 4, it depends how to sort the RO groups, e.g. whether the RO group indexes are from 1~4 or 1~8. If the value range is 1~4, then it works the same as Option 3; If the numbering starts from 1 to 8, then its working mechanism is shown in below figure. Currently, how to number RO groups is FFS and requires further RAN1 discussion. 
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Figure 9
Configuration 4 
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Figure 10
For option 1, the working mechanism is shown in below figure, similar to Option 1 in Configuration 1, the drawdraw back is the large span of ROs for each RO group in time domain, this results in undesirable delay for each RACH attempt. 
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Figure 11
Option 2 does not work in Configuration 4, same reason as for Option 2 in Configuration 3. 

[image: image17.emf]SSB-0 SSB-0 SSB-0 SSB-0 SSB-1 SSB-1 SSB-1 SSB-1 SSB-2 SSB-2 SSB-0 SSB-0 SSB-0 SSB-0

...

RO group

RO group

RO group

RO group

Option 2


Figure 12
For Option 3, the working mechanism is shown in below figure. Different from Option 1, every RACH repetition is executed on concecutive ROs, so no concern on RACH delay. 
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Figure 13
For Option 4, the situation is same as Option 4 in Configuration 4, it depends on how to sort the RO groups, if the RO group indexes are 1~2, it is same as Option 3; if the RO group indexes are 1~4, then it works as in below figure. 
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Figure 14
In summary, Option 2 is not workable in Configuration 3 and 4, so it should not be considered. 

Observation 2
Option 2 doesn’t work in Configuration 3 and Configuration 4, should be excluded.

Option 1 has clear drawback in Configuration 3 and 4, because the ROs spans in time domain in one RO group, the situation becomes serious when large repetition number is configured. This causes extra delay in RACH procedure. 

Observation 3
Option 1 has drawback in Configuration 3 and Configuration 4 because of the large span of ROs in time domain.

Both Option 3 and Option 4 work without clear drawback, comparing Option 3 and Option 4, if depends on how to sort the number of RO groups in Option 4, if the number of indicated RO groups is same as in Option 3, then Option 3 and Option 4 are the same. Someone may argue that Option 4 can support more elaborate configuration (if the indicated RO group number is larger than in Option 3), we agree with the comment. But note that in configuration 4, if the RO group index is defined as 1~4 and network configures “RO-MaskIndex = 1”, then once the UE just missed the transmission occasions (yellow blocks) when CFRA is triggered, the UE has to wait quite a long time before sending the first Msg1 because the next available RO is after twice the PRACH periodicity, this also delays the RACH procedure. 

Observation 4
Although Option 4 can be more flexible than Option 3 (if the number of indicated RO groups is larger), it may also cause delay in RACH procedure. 
Moreover, the specification effort for Option 3 is limited and no RAN1 impact is foreseen. But for Option 4, in addition to updating the meaning of RO-MaskIndex in MAC spec, RAN1 needs to discuss how to number the RO groups and specify it in RAN1 spec, this requires “at least” one WG meeting (starts from May meeting). 

Observation 5
Option 4 requires more specification efforts than Option 3. 

Based on above analysis, we suggest to adopt Option 3 if RAN2 intends to support RO-MaskIndex in CFRA with Msg1 repetition. 

Proposal 1
RAN2 to agree Option 3 for RO mask handling in CFRA with Msg1 repetition.

On the other hand, if Option 3 is agreed, we think RAN2 can further discuss whether to update Option 3 to only indicate the first RO index of the RO group. The reason is that, as shown in Figure 8 and Figure 13, multiple RO-MaskIndex values represent the same thing. Usually, this should be avoided in RAN2 signalling design. In our understanding, this also simplifies UE implementation. So, we suggest RAN2 to discuss whether to update the Option 3 as below.

· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with [image: image21.png]rep
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preamble repetitions only on a RO group where at least onethe first RO of this RO group is indicated by the mask

Proposal 2
If Option 3 is agreed, RAN2 to discuss whether to only indicate the first RO of the RO group.

The draft TP for Proposal 1 and 2 is provided in Annex. 

Proposal 3
Agree the TP in Annex.
3 Conclusion

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

Observation 1
Option 1~4 work the same way in Configuration 1 and Configuration 2.

Observation 2
Option 2 doesn’t work in Configuration 3 and Configuration 4, should be excluded.

Observation 3
Option 1 has drawback in Configuration 3 and Configuration 4 because of the large span of ROs in time domain.

Observation 4
Although Option 4 can be more flexible than Option 3 (if the number of indicated RO groups is larger), it may also cause delay in RACH procedure. 
Observation 5
Option 4 requires more specification efforts than Option 3. 

Proposal 1
RAN2 to agree Option 3 for RO mask handling in CFRA with Msg1 repetition.

Proposal 2
If Option 3 is agreed, RAN2 to discuss whether to only indicate the first RO of the RO group.

Proposal 3
Agree the TP in Annex.
4 Annex ----TP for Option 3

TS 38.321
5.1.2
Random Access Resource selection

If the selected RA_TYPE is set to 4-stepRA, the MAC entity shall:

1>
if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and

1>
if the beamFailureRecoveryTimer (in clause 5.17) is either running or not configured; and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;

2>
if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7].

2>
else:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.

1>
else if the ra-PreambleIndex has been explicitly provided by PDCCH; and

1>
if the ra-PreambleIndex is not 0b000000:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

2>
select the SSB signalled by PDCCH.

1>
else if the ra-PreambleIndex has been explicitly provided by an LTM Cell Switch Command MAC CE:

2>
set the PREAMBLE_INDEX to the indicated ra-PreambleIndex;

2>
select the SSB signalled by the LTM Cell Switch Command MAC CE.

1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

1>
else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided in rach-ConfigDedicated and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.

1>
else if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and

1>
if the Random Access Resources for SI request have been explicitly provided by RRC:

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
select a Random Access Preamble corresponding to the selected SSB, from the Random Access Preamble(s) determined according to ra-PreambleStartIndex as specified in TS 38.331 [5];

2>
set the PREAMBLE_INDEX to selected Random Access Preamble.

1>
else (i.e. for the contention-based Random Access preamble selection):

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
if the RA_TYPE is switched from 2-stepRA to 4-stepRA:

3>
if a Random Access Preambles group was selected during the current Random Access procedure:

4>
select the same group of Random Access Preambles as was selected for the 2-step RA type.

3>
else:

4>
if Random Access Preambles group B is configured; and

4>
if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.

2>
else if Msg3 buffer is empty:

3>
if Random Access Preambles group B is configured:

4>
if the potential Msg3 size (UL data available for transmission plus MAC subheader(s) and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or

4>
if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.

3>
else:

4>
select the Random Access Preambles group A.

2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.

2>
select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group;

2>
set the PREAMBLE_INDEX to the selected Random Access Preamble.

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 (the ra-ssbOccasionMaskIndex indicates the first PRACH occasion index of a set of PRACH occasions), 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).

1>
else if a CSI-RS is selected above:

2>
if there is no contention-free Random Access Resource associated with the selected CSI-RS:

3>
determine the next available PRACH occasion from the PRACH occasions, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7] (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 SSB which is quasi-colocated with the selected CSI-RS; 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 SSB which is quasi-colocated with the selected CSI-RS).

2>
else:

3>
determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers regardless the FR2 UL gap, corresponding to the selected CSI-RS; 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 CSI-RS).

1>
perform the Random Access Preamble transmission procedure (see clause 5.1.3).

NOTE 1:
When the UE determines if there is an SSB with SS-RSRP above rsrp-ThresholdSSB or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS, the UE uses the latest unfiltered L1-RSRP measurement.

NOTE 2:
Void.

NOTE 3:
If an (e)RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP. If a RedCap UE in RRC_INACTIVE mode is configured with SDT and with a BWP indicated by initialDownlinkBWP-RedCap which is associated with NCD-SSB, SS-RSRP measurement can also be performed based on this NCD-SSB during SDT.
NOTE 4:
If an (e)RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB for RACH, it is up to the UE implementation to perform a new RSRP measurements before Msg1/MsgA retransmission.

SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
Configuration 2: 
4 SSBs
SSB-perRO: 1/2;
FDM: 4
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
RO_index 1
RO_index 5
a RO group
Option 2



Option 3

RO-MaskIndex = 1(or 5)

RO-MaskIndex = 2(or 6)

RO-MaskIndex = 3(or 7)

RO-MaskIndex = 4(or 8)
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
a RO group



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4

RO-MaskIndex = 5

RO-MaskIndex = 6

RO-MaskIndex = 7

RO-MaskIndex = 8
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
Option 4
(if index numbers 1~4)
Option 4
(if index numbers 1~8)

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4
a RO group



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...
Option 1

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4




SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...
Option 3

RO-MaskIndex = 1 (or 2)

RO-MaskIndex = 3 (or 4)



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...
Option 4
(if index numbers 1~2)

RO-MaskIndex = 1

RO-MaskIndex = 2
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4
Option 4
(if index numbers 1~4)



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...
RO group
RO group
RO group
RO group
Option 2



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
Configuration 4: 
4 SSBs
SSB-perRO: 4;
FDM: 1
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
...



SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
Configuration 3: 
4 SSBs
SSB-perRO: 1/8;
FDM: 4



Option 1

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-1
SSB-0
SSB-0
SSB-0
SSB-0
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-3
SSB-2
SSB-2
SSB-2
SSB-2
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0
SSB-0

RO-MaskIndex = 5

RO-MaskIndex = 6

RO-MaskIndex = 7

RO-MaskIndex = 8



SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
SSB-3
SSB-3
SSB-2
SSB-2
SSB-1
SSB-1
SSB-0
SSB-0
Option 1/2/3/4

RO-MaskIndex = 1

RO-MaskIndex = 2



SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-0
SSB-0
SSB-0
SSB-0
Configuration 1: 
4 SSBs
SSB-perRO: 1/4;
FDM: 4



SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-0
SSB-0
SSB-0
SSB-0
SSB-1
SSB-1
SSB-1
SSB-1
SSB-2
SSB-2
SSB-2
SSB-2
SSB-3
SSB-3
SSB-3
SSB-3
SSB-0
SSB-0
SSB-0
SSB-0
Option 1/2/3/4

RO-MaskIndex = 1

RO-MaskIndex = 2

RO-MaskIndex = 3

RO-MaskIndex = 4




First apply RO mask,
 then split into RO sets.
First split into RO sets,
then apply RO mask.
Option 1
Option 2
Option 3
Option 4



