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1. Introduction

In this paper we address a DU based solution to resolve RACH configuration conflict. This solution may be based purely on detection of a PRACH configuration conflict at the gNB-DU, by means that are implementation specific and by that it might not need information on the PRACH configuration of the neighbouring cells. Alternatively, this solution could be triggered also when the conflict detection is triggered by the gNB-CU. However, in the latter case, no neighbour cells’ PRACH configurations may be needed.
2. Discussion
PRACH configuration conflict resolution has been discussed in various 3GPP TSG RAN WG3 meetings in Rel 16 and Rel 17. However, discussions did not converge due to the complexity of the solution for a problem that may occur only once in entire lifetime of an NR cell. Here we propose a simple solution with minimum standard impact.

It is already known that a PRACH configuration conflict happens between two intra-frequency neighbouring cells at beam level when two beams from neighbouring cells are spatially and temporally overlapping. 

Observation 1 PRACH configuration conflict may happen between two intra-frequency neighbouring cells at beam level when two beams from neighbouring cell are spatially and temporally overlapping.
We take as an assumption that a PRACH configuration conflict can be detected either by the gNB-DU alone, or by means of communication from the gNB-CU to the gNB-DU.

As a consequence of such detection, a gNB-DU may reconfigure its beam sweep configuration e.g., swap the direction of the beam (in-conflict) with another beam (not in-conflict). With such action the PRACH configuration conflict will be automatically resolved without cumbersome processing of PRACH configuration of the neighbouring cells. 
Observation 2 PRACH configuration conflict can be easily resolved by changing beam sweeping configuration e.g., changing beam directions at the gNB-DU, without the need to process all the PRACH configuration of the neighbouring cells.
Figure 1 shows an example where two cells, A and B each with two beams, experience a PRACH conflict for the PRACH resources associated with SSB 0 (transmitted at time t0) in cell A and B respectively. The figure shows how this conflict can be eliminated by swapping the spatial direction of SSB 0 (transmitted at time t0) and SSB 1 (transmitted at time t1) in cell B.
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Figure 1. Illustration of PRACH conflict resolution through beam sweep configuration (swapping beam direction) in one of the conflicting cells (cell B).

In our understanding, a gNB-DU should have the freedom to reconfigure its beam sweeping (e.g., swapping its beam direction for PRACH configuration conflict resolution or for any other reason). However, since neighbour beam relations are built up at the gNB-CU, such beam sweep reconfiguration should be signaled from the gNB-DU to the gNB-CU so the gNB-CU can re-learn and update its beam relation with the neighbouring cells’ beam based on the signaled information from the gNB-DU. 
In its simplest form, this solution would require that the gNB-DU indicates to the gNB-CU that a beam sweep reconfiguration has taken place. As an example, this could be achieved by including, in the Served Cell Information IE signalled by the gNB-DU over the F1 interface, the following IE

9.3.1.xx Beam Sweep Reconfiguration Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SS-PBCH burst reconfiguration
	
	
	
	

	>Impacted SS-PBCH blocks
	
	1..<maxnoofSS-PBCH-Blocks>
	
	

	>>Impacted SS-PBCH block index
	M
	
	INTEGER (0..63, …)
	

	>>New SS-PBCH block index
	M
	
	INTEGER (0..63, …)
	


The above IEs list items, each item contains the SS-PBCH block indexe that is affected by the beam sweep reconfiguration and the new SSB block index allocated to it. With this information the gNB-CU knows which SSB beams are swapped and it may trigger a new learning process to determine the neighbour beams for the served beams affected, if needed.

Proposal 1 It is proposed to agree to the beam sweep reconfiguration as a possible solution to PRACH conflict resolution and to determine ways for the gNB-DU to signals information on the reconfiguration of beam sweeping to the gNB-CU.
Conclusion

This paper provided the following Conclusions and Observations:
Observation 3 PRACH configuration conflict may happen between two intra-frequency neighbouring cells at beam level when two beams from neighbouring cell are spatially and temporally overlapping.
Observation 4 PRACH configuration conflict can be easily resolved by changing beam sweeping configuration e.g., changing beam directions at the gNB-DU, without the need to process all the PRACH configuration of the neighbouring cells.
Based on the Observations above the following is proposed

Proposal 2 It is proposed to agree to the beam sweep reconfiguration as a possible solution to PRACH conflict resolution and to determine ways for the gNB-DU to signals information on the reconfiguration of beam sweeping to the gNB-CU.
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