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1	Introduction
RAN2 [1][2] agreed following related to RACH configuration:
· Both contention-based and contention-free RA procedure should be supported in NR.
· Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)
· RAN2 should strive for as much commonality in random access procedure as possible across all use cases.
· The design of RA procedure in NR needs to support flexible Msg3 size (as already supported in LTE). 
· A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.
In this paper, we analyze the preamble partitioning schemes to cope with all the use cases of RA identified so far.
2	Discussion
For PRACH/preamble partitioning, apart from different preamble groups for msg3 size indication, RAN1 [3] has agreed association between the DL Tx beam and the RACH resources/preambles for multiple beam system: 
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam
Observation 1: The PRACH/peamble partition is needed to indicate the best DL Tx beam.
Besides, as already agreed by RAN2, the contention free RA will be supported, the gNB needs to pre-allocate and reserve the dedicated preambles to prevent from collision. 
Observation 2: Dedicated preambles need to be reserved to support contention free RA procedure.
In addition, for requesting the on demand SI, following agreements were made in RAN2 #98 [2]: 
Agreements
1:	For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
2:	For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

Agreements for On demand request for broadcast delivery
1	On demand SI request will maximise commonality with the RACH procedure
2	Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
FFS	Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
Therefore, at least for Msg1 based SI request, to request the demanded SI message(s), the UE needs to send specific PRACH preamble according to the predefined association between the preamble and SI message.
Observation 3: Dedicated preamble(s) for requesting SI messages need to be configured at least for Msg1 based SI request.
In summary, for managing the PRACH/preambles for NR, the following requirement/use cases need to be considered:
· Msg3 size indication
· Association with SS blocks
· Contention free RA procedure
· On demand SI request
The preambles will be categorized into a few groups (subgroups), except for those dedicated preambles reserved for contention free RA and on demand SI request potentially, the remaining preambles will be divided into couple of groups depending on how the association between SS blocks and preambles is configured. Moreover, within each preamble group indicating different SS blocks, the further segmentation to indicate the size of Msg3 would be required. 


The total number of preamble sub-groups will depend on the number of SS blocks and the number of the different range of Msg3 size. As shown in the figure above, there will be N x M preamble subgroups in total, where N is the number of preamble groups associated with SS blocks, M is the number of the subgroups indicating the Msg3 size. The PRACH preambles are limited, increased number of the preamble subgroups would increase collision probability. 
In addition, it is agreed to provide RA configuration in minimum system information, the broadcast of such cell specific dedicated preamble reservation, and the list of the preamble subgroup configuration will increase the signaling overhead of the minimum system information consequently. Considering the use case/triggers of the RA procedure, the size of Msg3 will not vary heavily and may change within a limited range, the exiting LTE preamble groups definition is sufficient to accommodate to NR requirement. In addition, it could also leave to the gNB implementation to allocate preamble and define the threshold appropriately to optimization the resource utilization efficiency. Considering RACH is to get TA and first grant, it should be enough with two groups to indicate msg3 size as in LTE.
Proposal: To reuse exiting LTE preamble groups (Group A and Group B) to indicate the size of Msg3.
3	Conclusions
This contribution has analysed the requirements for PRACH preamble partitioning in NR and following observations and proposal were made:
Observation 1: The PRACH/peamble partition is needed to indicate the best DL Tx beam.
Observation 2: Dedicated preambles need to be reserved to support contention free RA procedure.
Observation 3: The dedicated preamble(s) for requesting SI messages need to be allocated at least for Msg1 based SI request.
Proposal: To reuse exiting LTE preamble groups (Group A and Group B) to indicate the size of Msg3.
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