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Introduction
In RAN#90-e [1], work scope of extending current NR operation to 71 GHz was updated with the following initial access related objectives:
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· [bookmark: _Hlk61380348][bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
In this contribution, we discuss potential issues and associated standards impacts on initial access for 52.6 – 71GHz.
Discussions
· Support of SSBs and initial access related signals/channels for additional SCSs
In RAN#90-e [2], introduction of SSBs and initial access related signals/channels for additional SCSs (i.e., 480 kHz and 960 kHz) was discussed. According to the discussion, major benefit of the introduction of SSBs and initial access related signals/channels is allowing a single numerology operation for the newly introduced SCSs in 52.6 – 71 GHz. For example, if SSBs and initial access related signals/channels for the additional SCSs are not supported, gNB should configure an independent initial BWP with existing SCS (i.e., 120 kHz and 240 kHz) for initial access to support UE’s initial access based on existing SCS. After finalizing the initial access procedure, the gNB needs to switch UE which supports data/control transmission and reception with additional SCSs to a new BWP which allows the operation with additional SCSs. In addition, UE may need to switch its numerology to measure SSBs with existing SCS of other cells for RLM and RRM even after switching the BWP. 
On the other hand, it also needs to be noted that NR in 52.6 – 71 GHz already allows single numerology operation with 120 kHz. For example, it’s possible to support a single numerology operation with 120 kHz for UE which wants to avoid frequency numerology change and corresponding complex UE implementation while other UE, which is ready to support additional SCSs and numerology changes, achieves performance benefits with relatively complex UE implementation. 
In addition, designing new SSBs and initial access related signals/channels for new SCSs may require a lot of evaluations and corresponding discussions under the limited TUs for the WI as the new designs need to consider many aspects such as beam switching duration of consecutive SSBs and multiplexing between signals and channels e.g., control symbols blocked by SSB. 
Observation 1: A single numerology operation is beneficial and NR in 52.6 – 71 GHz already supports a single numerology operation with existing SCS.
Observation 2: it’s possible to support a single numerology operation with 120 kHz for UE which wants to avoid frequency numerology change and corresponding complex UE implementation while other UE, which is ready to support additional SCSs and numerology changes, achieves performance benefits with relatively complex UE implementation.
Observation 3: Designing new SSBs and initial access related signals/channels for additional SCSs may require a lot of evaluations and corresponding discussions under the limited TUs for the WI. 
Proposal 1: Further study necessity of SSBs and initial access related signals/channels for additional SCSs in Rel-17.
· PRACH enhancement
As well as SSBs and other initial access related signals/channels, PRACH with additional SCSs may allow to achieve a single numerology operation, however, performance benefits from PRACH with additional SCSs are doubted. For example, PRACH with 120 kHz generally outperforms PRACHs with additional SCSs in the sense of ensuring coverage based longer transmission duration and negligible impacts from increased degree of phase noise. 
Observation 4: PRACH with 120 kHz generally outperforms PRACHs with additional SCSs.
Proposal 2: Further study necessity of PRACH for additional SCSs in Rel-17.
In NR-U [3], new PRACH sequence lengths 571 and 1151 were introduced in addition to the existing PRACH sequence length 139 for the case that the transmit power is limited due to regulation (e.g., FCC regulation on max peak conducted power). For example, when UE can utilize its full transmit power (e.g., 25 dBm), short PRACH sequence length 139 is enough and other longer PRACH sequences are not needed. On the other hand, when the transmit power is limited, longer PRACH sequences such as 571 and 1151 provide better coverage by compensating the power limitation in time domain. For 52.6 – 71 GHz, longer PRACH sequences are needed for the case that the transmit power is limited, however, no additional specification enhancements are needed as the existing PRACH sequences with the existing sequence lengths 571 and 1151 can be reused for with existing SCS. 
Observation 5: For 52.6 – 71 GHz, longer PRACH sequences are needed for the case that the transmit power is limited, however, no additional specification enhancements are needed as the existing PRACH sequences with the existing sequence lengths 571 and 1151 can be reused for with existing SCS.   
Proposal 3: For 52.6 – 71 GHz, the existing PRACH sequences with the existing PRACH sequence lengths 571 and 1151 should be reused. 
In NR-U, introduction of non-consecutive RACH occasions was discussed as well as introduction of new PRACH sequences. The motivation was to allow a gap between RACH occasions so that CCA for a PRACH transmission does not fail due to a transmission of PRACH in a neighboring RACH occasion. However, while new PRACH sequences were introduced for NR-U, agreements on the specification support weren’t made as it could be handled by gNB implementation e.g., utilizing only odd ROs or even ROs. For 52.6 – 71 GHz, the same principle can be applied as non-consecutive RACH occasions still can be handled by gNB implementation. Moreover, in contrast to NR-U, CCA failure in 52.6 – 71 GHz may be a relatively rare event due to a narrower beam in the frequencies.
Observation 6: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support weren’t made as it could be handled by gNB implementation. 
Observation 7: For 52.6 – 71 GHz, non-consecutive RACH occasions still can be handled by gNB implementation and CCA failure may be a relatively rare event due to a narrower beam. 
Proposal 4: For 52.6 – 71 GHz, supporting non-consecutive RACH occasions is not preferred. 
Summary
In this contribution, we discussed the issues on initial access aspects. From the discussions, we made following observations and proposals: 
Observation 1: A single numerology operation is beneficial and NR in 52.6 – 71 GHz already supports a single numerology operation with existing SCS.
Observation 2: it’s possible to support a single numerology operation with 120 kHz for UE which wants to avoid frequency numerology change and corresponding complex UE implementation while other UE, which is ready to support additional SCSs and numerology changes, achieves performance benefits with relatively complex UE implementation.
Observation 3: Designing new SSBs and initial access related signals/channels for additional SCSs may require a lot of evaluations and corresponding discussions under the limited TUs for the WI. 
Observation 4: PRACH with 120 kHz generally outperforms PRACHs with additional SCSs.
Observation 5: For 52.6 – 71 GHz, longer PRACH sequences are needed for the case that the transmit power is limited, however, no additional specification enhancements are needed as the existing PRACH sequences with the existing sequence lengths 571 and 1151 can be reused for with existing SCS.   
Observation 6: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support weren’t made as it could be handled by gNB implementation. 
Observation 7: For 52.6 – 71 GHz, non-consecutive RACH occasions still can be handled by gNB implementation and CCA failure may be a relatively rare event due to a narrower beam. 
[bookmark: _GoBack]Proposal 1: Further study necessity of SSBs and initial access related signals/channels for additional SCSs in Rel-17.
Proposal 2: Further study necessity of PRACH for additional SCSs in Rel-17.
Proposal 3: For 52.6 – 71 GHz, the existing PRACH sequences with the existing PRACH sequence lengths 571 and 1151 should be reused. 
Proposal 4: For 52.6 – 71 GHz, supporting non-consecutive RACH occasions is not preferred. 
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