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Introduction
[bookmark: P3]In this contribution, we discuss remaining issues on the PRACH coverage enhancements. 
[bookmark: Proposal1]Remaining issues on PRACH coverage enhancement
PRACH Mask index
PRACH mask index is used to indicate PRACH resources in CFRA such as handover, PRACH order, two step RACH, feature combination and so on. In legacy PRACH transmission, PRACH mask index normally indicates one RACH occasion, and additionally, every even/odd RACH occasion can be indicated depending on the usage. The current PRACH mask index values, however, are not able to cope with multiple PRACH transmissions since it can indicate only one RO per an indication. In previous RAN1 #115 meeting, four potential solutions as below were discussed and the decision has been postponed to this meeting.
	Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· 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). 



In remaining section, we briefly describe the details of each option with an example as shown in Fig.1. In the example, we assume that ssb-perRACH-OccasionAndCBPreamblesPerSSB is set to oneHalf, three SSBs are configured, the selected SSB is SSB0 and RO group contains 2 ROs. Note that the ROs with same color in the Fig.1 are included in a same RO group.
[image: ]
Figure 1. RO configuration with SSB mapping.
For Option 1, in our understanding, the RO indicated by PRACH mask index is the first RO of an RO group, and the remaining ROs of the RO group are determined by RO grouping rule that ROs consisting of an RO group have same starting RB. For example, if PRACH mask index indicates 1 with the selected SSB of SSB0, then firstly the RO1 will be selected. Since the RO group consists of two ROs, the remaining RO is automatically selected as RO13. Similarly, the UE may treat that the RO7 is indicated by PRACH mask index because the PRACH mask index indicates the RO index from the ROs associated with the selected SSB within one mapping cycle. In this case, the remaining RO is automatically selected as RO19. After PRACH masking with selected ROs (i.e., {RO1, RO13} or {RO7 or RO19}), the RO group is determined. Concerning point is the method how to select the first RO. If the UE decides the first RO of an RO group as RO 13, then the RO group is including RO13 and other RO in another association period. This option may increase large burden to detect the PRACH in gNB side, because the gNB does not have any idea how the UE determined RO group (i.e., RO1 in the same association period with RO13 or RO1 in the next association period). On the other hand, Option 2 and Option 3 has functionally similar behaviour with Option 1, but Option 2 and Option 3 do not constrain the RO ordering within an RO group. Since the PRACH masking is performed after the RO group determination for Option2 and Option 3, an RO group including same RO(s) indicated by PRACH mask can be designated. 
The difference between Option 2 and Option 3 is the behaviour when the msg1-FDM is not configured as shown in Fig.2.

[image: ]
Figure 2. RO occasion configuration without FDM.
Assuming that the selected SSB is SSB0 and the gNB wants the UE to transmit PRACH repetition on RO1 and RO2 (i.e., RO group #1 in the Fig.2). For Option 3, the gNB configures and indicates the PRACH mask index as 1 to the UE. Then the RO1 is indicated by the PRACH mask index, that is, one of ROs in the RO group #1 is indicated, and as a result, the UE will determine RO group #1 according to Option 3. On the other hand, there might be no way to indicate RO1 and RO2 simultaneously for Option 2, since current PRACH mask index is able to indicate only one RO or even/odd RO or all ROs associated with the selected SSB. Therefore, the additional scheme to enable indicating an RO group for the case of ‘without FDM’ is needed. From this fact, we prefer Option 3 to Option 2.
For Option 4, it requires RO group index, additionally. The question is whether the RO group index is really needed or not only for the PRACH mask index. It requires much time to adopt the RO group index under the consideration of specification impact, configuration method and so on. Therefore, we prefer not to adopt RO group index.
Based on our analysis about PRACH mask index, we propose that UE applies PRACH mask after RO group determination, and RO group for PRACH transmission is determined that at least one RO of this RO group is indicated by the mask (Option 3).
Proposal 1: UE applies PRACH mask after RO group determination, and RO group for PRACH transmission is determined that at least one RO of this RO group is indicated by the mask (Option 3).
Conclusion
In this contribution, we provide our view as below.
Proposal 1: UE applies PRACH mask after RO group determination, and RO group for PRACH transmission is determined that at least one RO of this RO group is indicated by the mask (Option 3).
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