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1. Introduction
In this contribution, we discuss further on RACH configuration for handover, and PRACH mask index. 

Discussion on Physical random access channel
RACH configuration for handover
In RAN1#93 meeting [1], in mobility management discussion, it was agreed that UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE. For intra-frequency measurements, UE may use the serving cell timing to derive the SSB index of neighbor cells in the same frequency layer. On the other hand, for inter-frequency measurement, UE may use timing of any detected cell in the target frequency layer to derive the SSB index of neighbour cells of the target frequency layer. It means that UE can assume frame boundary is aligned between cells in same frequency layers. On the other hand, it is hard that UE assumes frame boundary is aligned between cells in different frequency layers. So, in handover case, for TDD bands in the same frequency layer, it is not necessity to define any condition regarding PRACH configuration and the association period. However, for handover in different frequency layers, we need to consider the condition for RACH operation. 
Observation 1: 
· In handover case for TDD bands in the same frequency layer, it is not necessity to define any condition regarding PRACH configuration and the association period. 
· For handover in different frequency layers, it is necessity to define the condition for RACH operation.

In RAN1#93 meeting [1], it was agreed that for FDD and within same frequency range, and L=4, UE assumption regarding an absolute value of the relative time difference between radio frame i in the current cell and the target cell is less than 153600·Ts under the conditions. It means that if UE achieves frame boundary of target cell, UE can assume the same SFN between the current cell and the target cell. So, if network can guarantee the relative time difference between cells in different frequency layer is less than 5ms, and if the UE can achieve frame boundary of the target cell [2], we can apply same assumption for FDD band case to other cases (especially, for L=8 case). 
Observation 2: 
· If network can guarantee to provide the relative time difference between cells in different frequency layer is less than 5ms, and if the UE can achieve frame boundary of the target cell, the same assumption for FDD band case can be applied to other cases (especially, for L=8 case).

Discussion on RACH procedure
PRACH mask index
In RAN1#93 meeting [1], it was agreed that for PRACH mask index, 4 bits are used to indicate PRACH mask. Also, the method for the ordering of the RACH occasions is agreed. But, still, two ambiguous points regarding the RACH occasion are existed. 
The first ambiguous point is the starting RACH occasion for the ordering. In previous meeting, we agreed that the set of RACH occasions identified by the indicated SSB index within one association period is ordered in some way. But, the starting RACH occasion for the ordering is ambiguous. For instance, we could consider that the slot which contains PDCCH order could be as the starting RACH occasion for the ordering. However, due to the possibility of configuring different subcarrier spacing for DL BWP and PRACH preamble, it becomes hard to be correspondence between DL slot and RACH slot. Instead, it seems a more natural way that the starting RACH occasion in one association period is used as the starting RACH occasion for ordering in PDCCH order case.
Proposal 1: 
· Clarify that the starting RACH occasion in one association period is used as the starting RACH occasion for ordering in PDCCH order case.

The second ambiguous point is the definition of the relative RACH occasion (RO) index that corresponds to the indicated SSB index. In RAN2, it was understood that the 3bits are used to indicate one RO among the logically consecutive eight ROs. Based on the understanding, in RAN2, it was agreed to define three more states (i.e. All, every even RACH occasion, and every odd RACH occasion) in the table. Following the same way, we can define that the relative RO index is used to indicate the RO among the logically consecutive eight ROs within mapping pattern period. In figure 1, we provide an example of indexing for RO corresponding to the indicated SSB index.

[image: ]
(a) When SSB per RO is 1/4 
[image: ]
(b) When SSB per RO is 1
Figure 1. Example of indexing for RACH occasion corresponding to the indicated SSB index

As follow, we can clarify a RO indexing rule for PRACH mask.
· Within the SSB to RO association pattern period (e.g. at most 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.

Proposal 2:
· Clarify a RO indexing rule for PRACH mask.
· Within the SSB to RO association period (e.g. at most 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.

Conclusion 
In this contribution, we discuss details on RACH configuration for handover, and PRACH mask index. We proposed as follows: 

RACH configuration for handover
Observation 1: 
· In handover case for TDD bands in the same frequency layer, it is not necessity to define any condition regarding PRACH configuration and the association period. 
· For handover in different frequency layers, it is necessity to define the condition for RACH operation.
Observation 2: 
· If network can guarantee to provide the relative time difference between cells in different frequency layer is less than 5ms, and if the UE can achieve frame boundary of the target cell, the same assumption for FDD band case can be applied to other cases (especially, for L=8 case).

PRACH mask index
Proposal 1: 
· Clarify that the starting RACH occasion in one association period is used as the starting RACH occasion for ordering in PDCCH order case.
Proposal 2:
· Clarify a RO indexing rule for PRACH mask.
· [bookmark: _GoBack]Within the SSB to RO association period (e.g. at most 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.
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