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1 Introduction

During RAN2#100, the following was agreed for the PRACH resource dimensioning for beamformed systems:
Agreements: 

1. Preamble selection procedure between Group A and B in contention-based random access should be applied for the set of preamble associated with each SS block
2. The UE doesn’t reselect between group A or B even if PL changes (i.e. we keep the existing text)

Moreover, the for the case where SSBs map to non-overlapping PRACH occasions or preambles, RAN2 agreed that:

Agreements for the case where SSBs are mapped to preambles in the non-overlapping case:

1 The parameters numberOfRA-PreamblesGroupA and numberOfRA-Preambles are defined for each SSB.  The parameter messageSizeGroupA is defined per cell. 

2
A new parameter startIndex-PreambleGroupA is defined for each SSB.  
3
The preambles in Random Access Preamble Group A are the preambles whose indices are from startIndex-PreambleGroupA to startIndex-PreambleGroupA + numberOfRA-PreamblesGroupA – 1.

4
The preambles in Random Access Preamble Group B (if supported by the cell) are the preambles whose indices are from startIndex-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndex-PreambleGroupA + numberOfRA-Preambles – 1.   If group B is supported by the cell random access preambles group B is included in each SSB.  


Simultaneously, the following was agreed in RAN1#91:
	Working assumption:

· When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped consecutively

Agreements:

· For every time period, the first actually transmitted SSB in a SSB burst set is mapped to the first PRACH occasion 
· FFS the time period (note: there is no additional RRC impact)
· Support separate configuration of the number of PRACH transmission occasions FDMed in one time instance.

· Size of value range is 2 bits.
Agreements:

· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion
· Number of CBRA preambles per SSB per RACH transmission occasion
· Maximum size for the range of values: 4 bits
· Number of SSBs per RACH occasion
· Maximum size for the range of values: 3 bits
Agreements:

· NR, at least, supports following mapping from actually transmitted SS blocks to RACH occasion/preamble index.
i. In the order of increasing preamble indices in single RACH occasion and then

ii. In the order of increasing the number of frequency multiplexed RACH occasions and then

iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot

iv. In the order of increasing the number of RACH slots

· When multiple FDMed RACH occasions are configured, at least support one configuration where all FDMed RACH occasions get mapped to the same SSB, where different SSBs are associated with different RACH occasions in time domain

· FFS: when multiple FDMed RACH occasions are configured, support one configuration where all FDMed RACH occasions get mapped to one set of SSBs


	Agreements:

· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.

· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.

· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI


Considering RAN1 and RAN2 made agreements on the same issue simultaneously, this paper addresses a few corrections to the MAC PRACH resource/preamble configuration and selection procedure for beamformed systems.
2 Discussion

During RAN2#100 and RAN1#91, both working groups made agreements on how the UE selects a PRACH resource and preamble in the context of beamformed cells. More precisely, the mapping between SS block(s) and PRACH occasions and/or preambles was discussed and agreements were made accordingly. 
From a RAN1 perspective, such mapping is defined by a specified rule or a mapping order that is followed by the UE; The network configures in RMSI the number of SSBs per PRACH occasion and the number of CBRA preambles per SSB. That configured, SSBs are mapped consecutively, in the order of increasing preamble indices within a single PRACH occasion, then in the order of increasing number of frequency multiplexed PRACH occasions, then in the order of increasing PRACH occasions in the time domain within a RACH slot, then in increasing order of PRACH slots. Such mapping rule is illustrated in Figure 1; reserved preambles for other SI request and other applications are not shown for simplicity.

[image: image1]
Figure 1: Illustration of SSB to PRACH resource/preamble mapping for 12 SSBs per cell, 4 SSBs per PRACH resource, 4 frequency multiplexed RACH occasions, and two PRACH occasions per PRACH slot. 
At the same meeting timeframe, RAN2 agreed to configure the start and size of the preamble space for each SSB independently. However, given the specified mapping rule, configuring startIndex-PreambleGroupA per SSB may not be necessary, as the UE will be able to determine the applicable part of the preamble space on a per PRACH resource basis. Therefore, configuring startIndex-PreambleGroupA by RRC for each SSB can be considered as unnecessary RRC overhead equal to the (number of SSBs  1) × 6 bits. In addition, configuring the preamble space start for each SSB alone may not be sufficient for the UE to determine the right PRACH resource to choose from. For instance, some SSBs can be mapped to a specific subset of frequency-domain multiplexed RACH occasions within a PRACH occasion, per the mapping rule. For these reasons, it is recommended to configure a single startIndexRA-PreambleGroupA per cell that is applicable to all SSBs in the cell.
RAN1 has also agreed that the number of CBRA preambles per SSB is configured in RMSI. With the mapping rule specified, the UE will be able to determine the size of the applicable part of the preamble space for each SSB on a per PRACH resource basis. Therefore, there is no need to define numberOfRA-PreamblesGroupA and numberOfRA-Preambles per SSB. Since the network configures a number of CBRA preambles per SSB, each SSB mapped to the PRACH resource therefore has the same number of preambles.
Proposal 1:
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA are configured per cell rather than per SSB, and are common for all SSBs in the cell.
With numberOfRA-PreamblesGroupA and numberOfRA-Preambles defined per cell, preamble groups A and B are determined equally for each SSB. numberOfRA-PreamblesGroupA should define the size of group A for each SSB mapped to the same PRACH resource. Similarly, numberOfRA-Preambles defines the total number of CBRA preambles per SSB within a given PRACH resource. Such understanding is extendable to the case where the cell has a single SS block (e.g. without beamforming).

Proposal 2:
numberOfRA-PreamblesGroupA defines the number of preambles for Group A applicable to each SSB.
Proposal 3:
numberOfRA-Preambles defines the total number of preambles allocated per SSB within a PRACH resources.

Proposal 4:
numberOfCBRA-Preambles defines the number of CBRA preambles allocated per SSB within a PRACH resources.
A CR to TS 38.321 v 15.0.0 [1] corresponding to the above proposals is provided in [2].
3 Conclusion

RAN2 should discuss the above and agree to the following proposals:
Proposal 1:
startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA are configured per cell rather than per SSB, and are common for all SSBs in the cell.
Proposal 2:
numberOfRA-PreamblesGroupA defines the number of preambles for Group A applicable to each SSB.

Proposal 3:
numberOfRA-Preambles defines the total number of preambles allocated per SSB within a PRACH resources.

Proposal 4:
numberOfCBRA-Preambles defines the number of CBRA preambles allocated per SSB within a PRACH resources.
A CR to TS 38.321 v 15.0.0 [1] corresponding to the above proposals is provided in [2].
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