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1 Introduction
In this contribution we discuss the configuration of PRACH preambles, PRACH Occasions and their association with SSBs for 2 step RACH.

2 Discussion
RAN1 has discussed PRACH configuration for 2 step RA and agreed the following :
2.1 PRACH Occasions for 2 step CBRA

For 4 step CBRA, prach-ConfigurationIndex (in RACH-ConfigCommon), indicates the available set of PRACH occasions for the transmission of the Random Access Preamble.

According to RAN1 agreements preamble formats used for 2 step CBRA and 4 step CBRA is same, so the parameter prach-ConfigurationIndex can also be used to indicate the PRACH occasions for 2 step CBRA. 
As agreed in RAN1, depending on network configuration PRACH occasions for 2 step and 4 step CBRA can be same or different. So we propose to introduce independent configuration of parameter prach-ConfigurationIndex for 2 step CBRA. This configuration of parameter prach-ConfigurationIndex can be optional for 2 step CBRA.
· If both 2 step and 4 step CBRA are configured in UL BWP and PRACH Occasions are shared between them, parameter prach-ConfigurationIndex is not signaled for 2 step CBRA. In this case prach-ConfigurationIndex configured for 4 step CBRA is also applied for 2 step CBRA.
·  If only 2 step CBRA is configured in a BWP or if both 2 step and 4 step CBRA are configured in a BWP and PRACH Occasions are not shared between them, prach-ConfigurationIndex for 2 step CBRA is signaled.
Proposal 1: Independent configuration of parameter prach-ConfigurationIndex for 2 step CBRA is supported. 

Proposal 2: If both 2 step and 4 step CBRA are configured in a BWP and ROs are shared between them, prach-ConfigurationIndex is not signaled for 2 step CBRA. prach-ConfigurationIndex configured for 4 step CBRA is also applied for 2 step CBRA.
Proposal 3: If only 2 step CBRA is configured in UL BWP or if both 2 step and 4 step CBRA are configured in UL BWP and ROs are not shared between them, prach-ConfigurationIndex for 2 step CBRA is signaled.
2.2 Preambles for 2 step CBRA

For 4 step CBRA, set of preambles configured for each SSB is determined using the parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
If ssb-perRACH-Occasion (N) < 1: In this case there is only one SSB associated with a PRACH occasion. R contention based preambles with consecutive indexes associated with the SSB per PRACH occasion start from preamble index zero. An example for N = 1/2 and R = 16 is shown in figure 1 below. In this example, preambles 0 to 15 are used for 4 step CBRA.

[image: image1.emf]0 15

Preambles associated 

with SSB of a RACH 

occasion

N = Number of SSBs per RO = < 1;  R = Number of preambles per SSB = 16

16 63

totalNumberOfRA-Preambles = 64


Figure 1

If ssb-perRACH-Occasion (N) >= 1,
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 is provided by totalNumberOfRA-Preambles. An example for N = 2 and R = 16 is shown in figure 2 below. In this example, preambles 0 to 15 and 32 to 47 are used for 4 step CBRA.
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Figure 2
As in 4 step CBRA, parameter ssb-perRACH-OccasionAnd CB-PreamblesPerSSB can also be used to determine the preambles reserved for 2 step CBRA. In case PRACH occasions are shared between 2 step and 4 step CBRA, preambles used for 2 step CBRA and 4 step CBRA needs to be different. A PreambleStartIndex can be signaled to partition preambles for 2 step and 4 step CBRA. PreambleStartIndex  can be set to zero if partitioning is not needed.
· If ssb-perRACH-Occasion < 1: Preambles starting from PreambleStartIndex to PreambleStartIndex + CB-PreamblesPerSSB (R) - 1 are used for 2 step CB RA. In other words, R contention based preambles with consecutive indexes associated with the SSB per valid PRACH occasion start from PreambleStartIndex.
· If ssb-perRACH-Occasion >= 1, 
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 is provided by totalNumberOfRA-Preambles. An example for N = 2 and R = 16 is shown in Figure 3 and Figure 4 below. When preambles are partitioned between 2 step CBRA and 4 step CBRA, PreambleStartIndex can be set to non zero value as shown in figure 3, where, PreambleStartIndex is set to 16. So preambles 16 to 31 and 48 to 63 are used for 2 step CBRA. Preambles 0 to 15 and 32 to 47 can be configured for 4 step CBRA. When preambles are not partitioned between 2 step CBRA and 4 step CBRA, PreambleStartIndex can be set zero as shown in figure 4.
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Figure 3
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Figure 4
Proposal 4: PreambleStartIndex is signaled for 2 step CBRA. 
Proposal 5: If ssb-perRACH-Occasion (N) < 1: R consecutive contention based preambles associated with the SSB per PRACH occasion start from PreambleStartIndex where R is CB-PreamblesPerSSB.
Proposal 6: If ssb-perRACH-Occasion (N) >= 1, 
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Next issue is whether the parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB should be separately configured for 2 step and 4 step CBRA. 
In case PRACH Occasions are common for 2 step and 4 step CBRA, number of SSBs per PRACH occasion needs to be same for both 2 step and 4 step CBRA as it defines the mapping between SSBs and PRACH occasions. However, number of preambles per SSB can be different for 2 step and 4 step CBRA as preambles used for 2 step and 4 step CBRA are separate.

In case PRACH Occasions are separate for 2 step and 4 step CBRA, number of SSBs per PRACH occasion can be same or different for 2 step and 4 step CBRA. Number of preambles per SSB can also be same or different for 2 step and 4 step CBRA.
Based on the above discussion, we propose to introduce independent configuration of parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB for 2 step CBRA. If both 2 step and 4 step CBRA are configured in UL BWP and parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB is not signaled for 2 step CBRA, ssb-perRACH-OccasionAndCB-PreamblesPerSSB configured for 4 step CBRA is also applied for 2 step CBRA.
Proposal 7: Independent configuration of parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB for 2 step CBRA is supported. 

Proposal 8: If both 2 step and 4 step CBRA are configured in UL BWP and parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB is not signaled for 2 step CBRA, ssb-perRACH-OccasionAndCB-PreamblesPerSSB configured for 4 step CBRA is also applied for 2 step CBRA.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Independent configuration of parameter prach-ConfigurationIndex for 2 step CBRA is supported. 

Proposal 2: If both 2 step and 4 step CBRA are configured in a BWP and ROs are shared between them, prach-ConfigurationIndex is not signaled for 2 step CBRA. prach-ConfigurationIndex configured for 4 step CBRA is also applied for 2 step CBRA.
Proposal 3: If only 2 step CBRA is configured in UL BWP or if both 2 step and 4 step CBRA are configured in UL BWP and ROs are not shared between them, prach-ConfigurationIndex for 2 step CBRA is signaled.
Proposal 4: PreambleStartIndex is signaled for 2 step CBRA. 
Proposal 5: If ssb-perRACH-Occasion (N) < 1: R consecutive contention based preambles associated with the SSB per PRACH occasion start from PreambleStartIndex where R is CB-PreamblesPerSSB.
Proposal 6: If ssb-perRACH-Occasion (N) >= 1, 
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Proposal 7: Independent configuration of parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB for 2 step CBRA is supported. 

Proposal 8: If both 2 step and 4 step CBRA are configured in UL BWP and parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB is not signaled for 2 step CBRA, ssb-perRACH-OccasionAndCB-PreamblesPerSSB configured for 4 step CBRA is also applied for 2 step CBRA.
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RAN1 #96bis Agreements [1]:


For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:


Option 1: Separate ROs are configured for 2-step and 4-step RACH 


Option 2: Shared RO but separate preambles for 2-step and 4-step RACH





RAN2 #97 Agreements [2]:


MsgA shall support all the preamble formats specified for NR release 15.
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