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1 Introduction

The feature lead of agenda item 7.2.2.1.1 has prioritized the following three aspects for the RAN1 #97 meeting:
· Down-selecting from the 3 alternatives for SSB pattern in time and type0-PDCCH monitoring

· RMSI-PDSCH rate matching around SSBs

· Default PDSCH SLIV table changes
As for the first item, RAN1 #96bis made the following agreements:
	Agreement:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U

Agreement:
Select one of the following options in RAN1 #97:

· Alt 1: Legacy SSB positions in a slot

· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 at least for the first SSB in a slot

· Support Type0-PDCCH in symbol (#6, #7) for length-2 coreset 0 and symbol #6 or symbol #7 for length-1 coreset 0 for the second SSB in a slot

· FFS: configurable between symbols #6 and #7 for the length-1 coreset 0 for the second SSB in a slot

· Alt2: New SSB positions in a slot

· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot

· Support Type0-PDCCH in symbol (#7, #8) for length-2 coreset 0 and symbol (#7) for length-1 coreset 0 for the second SSB in a slot

· Alt 3: Legacy SSB positions in a slot

· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot

· Support Type0-PDCCH in symbol (#7) for coreset 0 for the second SSB in a slot



In this contribution, we provide our views on the issues prioritized by the feature lead. 
2 SSB Pattern and Type0-PDCCH Monitoring
Due to the legacy design of the Rel. 15 NR SSB, in order to support a CORESET of duration 2 OFDM symbols, the CORESET must start on symbol #6, i.e., in the first half of the slot. A symmetric design, where a CORESET can start on the first OFDM symbol of either the first half slot (symbol #0) or the second half slot (symbol #7) is only possible if the CORESET duration is limited to one OFDM symbol. This is why Alternative 2 proposes a new SSB design that allows for a symmetric design where CORESETs begin on the first symbol of each half slot regardless of the CORESET duration. Note that RAN1 already agreed that only COREEST #0 lengths of one and two OFDM symbols are supported in NR-U. 
In order to decide whether a symmetric design where CORESET #0 always starts on the first OFDM symbol of a half slot is worth the specification effort, we first discuss the claimed benefits of such a design, namely, Alternative 2 above.

Simpler implementation

In NR Rel. 15, the Type0-PDCCH monitoring occasion for initial access starts either on symbol #0 or symbol #7. In order to support two OFDM symbols for CORESET #0 in NR-U without changing the NR Rel. 15 SSB design—as in Alternative 1—the Type0-PDCCH monitoring occasion would have to start from OFDM symbol #6 thereby departing from the “half slot based implementation” in Rel. 15. 
Although the tables in Section 13 of TS 38.213 only allow for a limited set of starting symbols for Type0-PDCCH monitoring occasions, it is important to note that by RRC any symbol can be configured for type 0 CSS. Moreover, this functionality is a basic NR Rel. 15 UE feature which is mandatory without capability signalling, i.e., all Rel. 15 UEs have to support it.
	3-1 Basic DL control channel

[...]

- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, the monitoring occasion can be any OFDM symbol(s) of a slot

[...]


Hence, it is not clear whether such a thing as a “half slot based implementation” exists in Rel. 15 as all UEs have to support any OFDM symbol as starting position for the monitoring occasions of type 1 CSS without dedicated RRC configuration as well as for type 0, 0A, and 2 CSSs. 
Observation 1: It is not clear whether such a thing as a “half slot based implementation” exists in Rel. 15 as all UEs have to support any OFDM symbol as starting position for the monitoring occasions of type 1 CSS without dedicated RRC configuration as well as for type 0, 0A, and 2 CSSs.

Better coding rate of RMSI

In Alternative 1, if CORESET#0 is transmitted on symbols {#0,#1} and {#6,#7}, at most 4 OFDM symbols (#2-#5) can be utilized for RMSI transmission. Because in Alternative 2, the second CORESET #0 is shifted by one OFDM symbol (to begin on OFDM symbol #7 instead), one additional OFDM symbol could potentially be used to transmit RMSI with a lower code rate. This gain in code rate would directly translate into improved robustness for RMSI signalling. 
Today, however, the RMSI PDSCH has to be of length {2,4,7} OFDM symbols and there is no PDSCH mapping type B with 5 OFDM symbols. In our companion contribution [1] and in line with agreements at RAN1 #96bis, it is proposed to introduce additional PDSCH lengths for PDSCH mapping type B in Rel. 16 for NR-U. If, indeed, such additional durations are agreed, RMSI PDSCHs of length 5 could be used with Alternative 2. A new default PDSCH SLIV table, as discussed further below, could then be specified to take advantage of these new PDSCH durations in the NR-U initial access procedure. 
Observation 2: As to whether Alternative 2 offers improved RMSI decoding performance depends on other decisions in other NR-U agenda items.

Forward compatibility and cleaner specification

The arguably biggest benefit of Alternative 2 is a cleaner design. While the “half slot based implementation” may not materialize in any actual implementation benefits, a design that clearly separates DL signals and channels pertinent to the initial access procedure into two non-overlapping half slots definitely makes for a cleaner design. Such a clear separation may also benefit future deployments and standardization efforts to introduce NR-U into higher frequency ranges in FR2 and even beyond 52.6 GHz where beam sweeping of initial access signals and channels is crucial for coverage and overall feasibility. While bands outside FR1 are outside the scope of the work item, considerations on forward compatibility are always important since they lessen the specification and implementation effort down the road. Hence, RAN1 should seriously consider Alternative 2 as the NR-U design in Rel. 16 for NR-U, especially if new PDSCH lengths for PDSCH mapping type B are to be introduced in Rel. 16.
Observation 3: A clear separation of the DL signals and channels pertinent to the initial access procedure into two non-overlapping half slots benefits future deployments and standardization efforts to introduce NR-U into higher frequency ranges in FR2 and even beyond 52.6 GHz where beam sweeping of initial access signals and channels is crucial for coverage and overall feasibility.

Proposal 1: RAN1 should seriously consider Alternative 2 as the NR-U design in Rel. 16 for NR-U, especially if new PDSCH lengths for PDSCH mapping type B are to be introduced in Rel. 16
Alternative 3 is not preferred because of the different maximum CORESET duration in the first and second half of the slot.
3 RMSI PDSCH Rate Matching around SSBs
In our companion contribution [2], we argue for the need to transmit RMSI on SCells in NR-U. The details are discussed in a separate agenda item [2]. Here, we just point out that the NR-U DL signal and channel design for initial access shall ensure transmission of RMSI on SCells is feasible.
Proposal 2: The NR-U DL signal and channel design for initial access shall ensure transmission of RMSI on SCells is feasible.
4 Default PDSCH SLIV table
The default PDSCH SLIV table in NR Rel. 15 is designed to enable coexistence of the LTE and NR air interfaces in overlapping spectrum [3]. Since there is no legacy LTE CRS transmission in unlicensed bands, those entries defined for LTE-NR coexistence in Rel. 15 are no longer needed for the NR-U initial access procedure and thus can be removed from the default PDSCH SLIV table to make room for new entries. The entries specified for LTE-NR coexistence in NR Rel. 15 are those of length two on OFDM symbols not carrying LTE CRS as well as a fourth one with L=7 and S=5.
Proposal 3: Since there is no legacy LTE CRS transmission in unlicensed bands, those entries defined for LTE-NR coexistence in Rel. 15 are no longer needed for the NR-U initial access procedure and thus can be removed from the default PDSCH SLIV table to make room for new entries.
5 Conclusion

In this contribution, we provided our views on the issues prioritized by the feature lead. The following is observed and proposed: 
Observation 1: It is not clear whether such a thing as a “half slot based implementation” exists in Rel. 15 as all UEs have to support any OFDM symbol as starting position for the monitoring occasions of type 1 CSS without dedicated RRC configuration as well as for type 0, 0A, and 2 CSSs.

Observation 2: As to whether Alternative 2 offers improved RMSI decoding performance depends on other decisions in other NR-U agenda items.

Observation 3: A clear separation of the DL signals and channels pertinent to the initial access procedure into two non-overlapping half slots benefits future deployments and standardization efforts to introduce NR-U into higher frequency ranges in FR2 and even beyond 52.6 GHz where beam sweeping of initial access signals and channels is crucial for coverage and overall feasibility.

Proposal 1: RAN1 should seriously consider Alternative 2 as the NR-U design in Rel. 16 for NR-U, especially if new PDSCH lengths for PDSCH mapping type B are to be introduced in Rel. 16
Proposal 2: The NR-U DL signal and channel design for initial access shall ensure transmission of RMSI on SCells is feasible.
Proposal 3: Since there is no legacy LTE CRS transmission in unlicensed bands, those entries defined for LTE-NR coexistence in Rel. 15 are no longer needed for the NR-U initial access procedure and thus can be removed from the default PDSCH SLIV table to make room for new entries.
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