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1. Introduction
In this contribution, we discuss on the frequency domain RO multiplexing when the long ZC sequence are configured. 

2. Discussion
2.1 Frequency domain RO multiplexing
According to clause 6.3.3.2 in TS 38.211 [1], the PRACH frequency resources are configured by higher-layer parameter msg1-FDM. Even if the PRACH preamble sequence length is configured as  or , the gNB can provide the parameter msg1-FDM as one of {1, 2, 4, 8}
With respect to the RACH procedure during initial access, the PRACH occasion (RO) is allocated in the initial UL BWP. Since the initial UL BWP should consist of single RB set (i.e., 20 MHz), even if the multiple ROs are configured by gNB, only one RO which is allocated within the initial UL BWP is valid. Therefore, there is no issue in the initial UL BWP.
However, regarding to RACH procedure in connected mode, the PRACH occasion (RO) is allocated in the active UL BWP. According to current specification, the active UL BWP can consist of multiple RB sets, therefore, the multiple FDMed ROs can be configured in the active UL BWP. Also, the ROs which are allocated within the active UL BWP are valid. In order to reduce the contention probability between multiple UEs, it is desirable to support the multiple FDMed ROs, even if the PRACH preamble sequence length is configured as  or .

Proposal 1: In case when the long PRACH sequence (i.e.,  or ) is configured, multiple FDMed ROs are supported in active UL BWP with multiple RB sets.

According to current specification, the point is that the multiple FDMed ROs should be allocated as back-to-back, and there is no frequency gap between consecutive ROs. As shown in the Figure 1, the RO #1 is allocated across two RB sets (i.e., RB set #0 and RB set #1), and this RO #1 can cause the guard band interference, if the intra-cell guard-band is configured. Moreover, the success probability of the LBT procedure may be decreased, because the UE has to succeed the LBT procedure on two consecutive RB sets, regardless of whether the intra-cell guard-band is configured or not.


Figure 1. Multiple FDMed ROs in active UL BWP with multiple RB sets.

Therefore, in case when the multiple FDMed ROs are configured in active UL BWP with multiple RB sets, it can be considered to support the RO offset between consecutive ROs. For example, as shown in the Figure 2, each RO is allocated with a gap as much as the RO offset from the lowest indexed PRB of each RB set. In conclusion, if RO offset is supported for multiple FDMed ROs, it can reduce the intra-cell guard-band interference, and since single RO is allocated within single RB set, the success probability of the LBT procedure cannot be decreased. 


Figure 2. Multiple FDMed ROs with RO offset in active UL BWP with multiple RB sets.

Proposal 2: In case when the multiple ROs are configured in active UL BWP with multiple RB sets, RO offset is supported, and each RO is allocated with a gap as much as the RO offset from the lowest indexed PRB of each RB set.

3. Conclusion
In this contribution, we discuss on the frequency domain RO multiplexing when the long ZC sequence are configured, and the followings are proposed. 

Proposal 1: In case when the long PRACH sequence (i.e.,  or ) is configured, multiple FDMed ROs are supported in active UL BWP with multiple RB sets.
Proposal 2: In case when the multiple ROs are configured in active UL BWP with multiple RB sets, RO offset is supported, and each RO is allocated with a gap as much as the RO offset from the lowest indexed PRB of each RB set.
[bookmark: _GoBack]
4. Reference
3GPP TS 38.211 V16.2.0, NR; Physical channels and modulation (Release 16)

image2.emf
RB Set #0 RB Set #1 RB Set #2

Active UL BWP

RO #0 RO #1 RO #2

RO offset

Frequency

RO offset RO offset


oleObject2.bin
RB Set #0



RB Set #1



RB Set #2



Active UL BWP


RO #0


RO #1


RO #2


RO offset


Frequency


RO offset


RO offset



image1.emf
RB Set #0 RB Set #1 RB Set #2

Active UL BWP

RO #0 RO #1 RO #2

msg1-FrequencyStart 

Frequency


oleObject1.bin
RB Set #0



RB Set #1



RB Set #2



Active UL BWP


RO #0


RO #1


RO #2


msg1-FrequencyStart 


Frequency



