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Introduction  
The random access procedure has been discussed at length in the previous RAN2 meetings and the overall design has been finalized to a great extent. However, a few issues still remain which need further discussion. One such issue revolves around RACH Occasion (RO) selection during RACH procedure as a consequence of multiple ROs being mapped to different SSBs. In this regard, it was captured in the rapporteur CR that a UE chooses the PRACH occasion randomly among ROs in frequency domain with equal probability (regardless of the RACH configuration) [1]:
	1>	if an SSB is selected above and an association between PRACH occasions and SSBs is configured:
2>	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 (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB).
1>	else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>	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, corresponding to the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).



However, depending on particular RACH configuration, i.e. if RACH resource is configured such that multiple consecutive ROs in time domain are associated with a single SSB, there is nothing specified as to how UE chooses from the multiple ROs in the time domain. This aspect was discussed in RAN2#102 meeting as well, but there was no agreement and the following was captured in the chairman notes [2]:
	2 docs above Noted, can think about this



In this contribution, we seek to address this particular issue and present our view.
Discussion
As discussed earlier, in case of certain RACH configurations, when multiple ROs in the time domain are mapped to the same SSB, i.e. ssb-perRACH-Occasion < 1 and msg1-FDM =1 as shown in Figure 1, the current specification does not specify any RO selection rules. Therefore, always choosing the next available PRACH occasion for transmission gives rise to unequal collision probability between ROs, so the overall RACH collision rate would be increased. For example, if SSB1 is chosen for the transmission of PRACH, then more UEs are more likely to choose RO1 rather than RO2. So, there will be more collision rate in RO1 than RO2. Similarly, the collision rate of RO3 (or RO5) would be higher than RO4 (or RO6).
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Figure 1 A Typical SSB-RO mapping configuration

When considering the above scenarios, we further need to clarify when the random access is triggered relative to the SSB-RO mapping periodicity. To clarify, for the RACH initiated within a particular SSB-RO mapping pattern duration, it should be clarified whether or not the UE chooses the next/earliest set of RO for PRACH transmission. We note that this set includes ROs of the number of 1 to ssb-perRACH-OccasionAndCB-PreamblesPerSSB. For instance, in case UE initiates RACH between RO1 and RO2 and selects SSB1 for PRACH transmission, the next instance of RO2 should be used transmission rather than waiting for the next occurrence of RO1 and RO2. Inside this set, ROs can be configured consecutively in either time domain or frequency domain or both, depending on RACH configuration. This is also evident from the RAN1 specification, which refers to “consecutive PRACH occasions” mapped to a given SSB [3]. Therefore, similar to how it was agreed for the case of frequency domain previously, the UE should then choose the RO randomly with equal probability among the ones available in the set mapped to the selected SSB. The main motivation for this is to ensure load balancing across different ROs. It should be noted that the current MAC spec specifically captures the case of multiple ROs mapped in the frequency domain [1] but not the time domain. In our view, the same rule of random selection can in general, be applicable to all ROs mapped to a particular SSB within the SSB-RO mapping interval.
Proposal 1:	In case of a single SSB corresponding to multiple consecutively mapped ROs, the UE should select a RO randomly with equal probability associated to the selected SSB.
In this regard, a simple way to capture the above is to agree the relevant changes to the MAC running CR as detailed in [3].
Proposal 2:	If proposal 1 is agreeable, RAN2 approves the associated CR in [3].
Conclusion
This contribution discusses the case of RO selection for the case of multiple ROs mapped to a single SSB and makes the following proposal: 
Proposal 1:	In case of a single SSB corresponding to multiple consecutively mapped ROs, the UE should select a RO randomly with equal probability associated to the selected SSB.
Proposal 2:	If proposal 1 is agreeable, RAN2 approves the associated CR in [3].
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