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[bookmark: _Ref165266342]Introduction
In the previous RAN2 meeting, companies’ views were split regarding the support of RO mask indication with Preamble repetition feature [1]. The options on the RAN2 table and the corresponding agreement were listed as follows, 
	RAN2#125 agreement
Show of hands
Option 1: RAN2 agree that we try to support it and try to converge at next meeting and see if we can converge, if we don’t converge we don’t support it (6)
Option 4: Agree right away that we don’t support it (4)
Try to support it and try to converge at next meeting and see if we can converge on a solution, if we don’t converge we don’t support it


In this contribution, we would like to discuss the support of RO mask with preamble repetition. 
[bookmark: OLE_LINK6]Discussion
RO mask in introduced in Rel-15 CFRA preamble allocation, which allows the network to precisely and efficiently allocate the CF preamble for multiple UEs when one SSB is mapping to multiple ROs, as illustrated in Figure 1.  


Figure 1: RO mask for CFRA in Rel-15
In Rel-17 RACH partition, RO mask indication is also supported for the sake of efficient CB preamble allocation for a given feature combination in the case when the NW does not want to allocate too many preambles amongst all the ROs associated with an SSB. 
Observation 1: RO mask indication is supported for Rel-15 CFRA and Rel-17 CBRA with RACH partition for the sake of precise and efficient preamble allocation for a set of RO(s) mapping to the same SSB.
From use case and necessity point of view, supporting RO mask with preamble repetition can also allow the network to take full control of flexible preamble allocation for either CBRA preamble repetition case or CFRA preamble repetition case. The usage and benefit logic is not changed in Rel-18 preamble repetition case since the preamble allocation method for CBRA preamble repetition case and CFRA preamble repetition is inherited from Rel-15 and Rel-17. Therefore, we see it is beneficial to support RO mask indication for both CBRA preamble repetition case and CFRA preamble repetition. 
Observation 2: Supporting RO mask indication for preamble repetition is also beneficial due to precise and efficient preamble allocation for preamble repetition using Rel-17 RACH partition framework.
Next, we would like to provide a bit more details on how RO mask works in preamble repetition case. In the RAN1 #115 meeting, the following agreements regarding preamble repetition with O mask have been achieved [2]. 
	[bookmark: _GoBack]RAN1#115 agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· [bookmark: _Hlk157958288]Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group instead of RO index(es). 


For Option 1, RO group is determined only based on the ROs indicated by the PRACH mask index. It means that there are no ROs that are not indicated by the PRACH mask index in the determined RO group and a larger number of actual repetitions would be ensured, which is conducive to the transmission robustness of PRACH repetitions. In our understanding, this option has no RAN2 impact as the legacy RO masking mechanism is reused. There are some potential RAN1 impacts for RO grouping for preamble repetition. 
For Option 2, the RO groups are determined first, then UE transmits PRACH repetitions only on a RO group with all the ROs indicated by the mask. However, there may be no RO group with all ROs indicated by the mask, or to ensure that there is RO group(s) with all the ROs indicated by the mask, it may limit the flexibility of PRACH mask indication. Moreover, Option 2 may involve both RAN2 and RAN1 regarding RO selection, RO mask indication signaling and configuration restriction. Frankly, it is not preferred at this late stage of Rel-18.
For Option 3, the RO groups are determined first, then UE transmits PRACH repetitions only on a RO group where at least one RO of this RO group is indicated by the mask. It means that UE is not allowed to transmit PRACH on the ROs that are not indicated by PRACH mask index in the determined RO group as the case shown in Figure 2, which will have an impact on the robustness. And more discussion on the UE behavior is needed. It is not desirable. 
[image: ]
Figure 2. Opt 3
For Option 4, the PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission after RO group determination. Considering that the indication of PRACH mask index in the current spec is one or multiple ROs, indication with one or multiple RO groups may have higher complexity, which is not preferred. 
Based on the above discussion, we have the following proposals.
Proposal 1: RAN2 to support RO mask indication for CBRA and CFRA preamble repetition case without additional impacts on RAN2.
Proposal 2: RAN2 sends an LS to RAN1 informing that RAN2 agrees to apply PRACH mask prior to RO group determination. 
Conclusions
All the observations and proposals in this contribution are summarized below: 
Observation 1: RO mask indication is supported for Rel-15 CFRA and Rel-17 CBRA with RACH partition for the sake of precise and efficient preamble allocation for a set of RO(s) mapping to the same SSB.
Observation 2: Supporting RO mask indication for preamble repetition is also beneficial due to precise and efficient preamble allocation for preamble repetition using Rel-17 RACH partition framework.
Proposal 1: RAN2 to support RO mask indication for CBRA and CFRA preamble repetition case without additional impacts on RAN2.
Proposal 2: RAN2 sends an LS to RAN1 informing that RAN2 agrees to apply PRACH mask prior to RO group determination. 
[bookmark: _Toc502437832]Reference
[1] R2-2401550, Report from Further NR coverage enhancements session, Session Chair (ZTE).
[2] Draft_Minutes_report_RAN1#115_v010.
	
image1.emf
RO#1

SSB#0

RO#0

SSB#0

RO#3

SSB#1

RO#2

SSB#1

RO#5

SSB#2

RO#4

SSB#2

RO#7

SSB#3

RO#6

SSB#3

CB-preambles for SSB0 CF-preambles

Reserved for 

Msg1-based 

SI request

64 Preambles

totalNumberOfRA-Preambles 

 

GroupA

CB-PreamblesPerSSB

GroupB

UE2 CF preamble#40

RO Mask#2

UE1 CF preamble#40

RO Mask#1


Microsoft_Visio_Drawing.vsdx
RO#1
SSB#0
RO#0
SSB#0
RO#3
SSB#1
RO#2
SSB#1
RO#5
SSB#2
RO#4
SSB#2
RO#7
SSB#3
RO#6
SSB#3
CB-preambles for SSB0
CF-preambles
Reserved for Msg1-based SI request
64 Preambles
totalNumberOfRA-Preambles
GroupA
CB-PreamblesPerSSB
GroupB
UE2 CF preamble#40
RO Mask#2
UE1 CF preamble#40
RO Mask#1



image2.png
frequency

RO group associated with SSB#0

RO group associated with SSB#1

SSB#0 *

SSB#0 *

SSB#1

SSB#I*

SSB#1 *

time




