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9.12 Further NR coverage enhancements
Please refer to RP-221858 for detailed scope of the WI on further NR coverage enhancements. 
[113-R18-CovEnh] Email discussion on coverage enhancement – Nanxi (China Telecom)

· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
9.12.1 PRACH coverage enhancements
Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.

· The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
· FFS: K is configured by the network or determined based on some rule.

Conclusion

If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.

· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.
Agreement

If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.

· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.
Agreement

RA-RNTI is calculated based on the last valid RO in the RO group corresponding to the multiple PRACH transmissions. 

Note 1: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.

Note 2: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.
Conclusion

There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.
Agreement (Made in RAN1#111)

· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.

· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.

Agreement (Made in RAN1#112)
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx beams.
Agreement
For RO group determination for multiple PRACH transmissions, following parameters are considered.

· The candidate number of multiple PRACH transmissions, e.g. {2,4,8}, is/are explicitly configured.

· The number of ROs within one RO group can be implicitly determined accordingly.

· Default value(s) is/are not precluded
· The number of SSB-to-RO association pattern periods K within the time period X, down select from the following options.
· Option 1: K is explicitly configured.
· Option 2: K is implicitly determined
· Option 3: K is a fixed value for all number of multiple PRACH transmissions.
· Determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, down select from the following options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 

· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers

· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.

· FFS: other ROs for each RO group

· Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.

· FFS: other ROs for each RO group

· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers

· FFS: The frequency hopping offset, if frequency hopping is supported.

· FFS: RO group specific preamble if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs

· FFS: Time span of the RO group

· All other legacy parameters for single PRACH transmission can be reused, if applicable.
Agreement
· For multiple PRACH transmissions with separate preamble on shared ROs, reuse legacy SSB to RO mapping rule, and only the ROs mapped to SSBs for single PRACH transmission can be used for multiple PRACH transmissions.

Agreement

· For multiple PRACH transmissions on separate ROs, down-select one of the following options:

· Option 1: SSB-to-RO group mapping is introduced.

· Option 2: Reuse legacy SSB to RO mapping rule
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9.12.2 Power domain enhancements

Agreement
If FDSS-SE is supported in Rel-18, for the case of DMRS sequence length before extension of the sequence, if any, larger than or equal to 30, legacy DMRS sequences are used with FDSS-SE.
RAN1 to down-select in RAN1 #114 only one of the following alternatives: 

· Alternative A:

· Sequence length determination is based on the number of PRBs in the total allocation

· Legacy mapping procedure is used over the total allocation

· Alternative B:

· Sequence length determination is based on the number of PRBs in the inband.

· The sequence is cyclically extended to span the number of PRBs in the total allocation.

· FFS: whether the mapping of the DMRS sequence to the REs start from the first PRB of the total allocation or from the first PRB of the inband.

· Alternative C 

· Sequence length determination is based on the number of PRBs in the inband.

· Mapping and extension of the DMRS sequence is performed like for data.

FFS: the case of DMRS sequence length before extension of the sequence, if any, smaller than 30.

FFS: whether this applies to Low-PAPR Type 2 DMRS

Note: down-selection should be based at least on OBO evaluations, as well as delta(SNR). Other metrics, e.g., PAPR and CM, can also be considered.

Working Assumption
· If FDSS-SE is supported in Rel-18:
· transport block size is calculated using the number of PRBs in the inband.
· The number of PRBs used to determine the DFT size for transform precoding is the number of PRBs in the inband.
· FFS: how the number of PRBs/subcarriers in the inband is determined by the UE, i.e., details about FDRA indication
Agreement
· If FDSS-SE is supported in Rel-18, RAN1 to down-select in RAN1 #114 only one of the following options for spectrum extension configuration:
· Option 1: Spectrum extension is [configured/indicated/determined] using an extension factor. One or more extension factors are supported
· Option 2: Spectrum extension is [configured/indicated/determined] using an even number of PRBs. One or more candidate number of PRBs is supported
· FFS: details.
· Note: whether this has impact on DCI or not or has further specification impact or not is a separate discussion and is also subject to RAN4’s conclusion to support FDSS-SE in Rel-18.

Agreement

· If FDSS-SE is supported in Rel-18:
· The number of resource blocks used to determine the PUSCH transmission power is the number of PRBs in the total allocation
· FFS: how the number of PRBs/sub-carriers in the inband and total allocation is determined by the UE, i.e., details about FDRA indication

Conclusion

If enhancements to the PHR report are to be specified in Rel-18, at least the following enhancements to the PHR report framework might be potentially useful for realizing high power uplink transmissions in CA and DC:

· Reporting of ∆PPowerClass and/or current power class

· Reporting of P-MPR.

Discussion continues in RAN1 on whether enhancements to the PHR report are needed in Rel-18.
Working Assumption
If FDSS-SE is supported in Rel-18:
· For PT-RS symbol mapping, the index m of PT-RS samples in OFDM symbol l prior to transform precoding is a function of the number of sub-carriers in the inband.
FFS: how the number of PRBs/sub-carriers in the inband and total allocation is determined by the UE, i.e., details about FDRA indication
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9.12.3 Dynamic switching between DFT-S-OFDM and CP-OFDM

Agreement
Configuration of dynamic waveform switching indicator field, for a BWP, is separately configurable between DCI format 0_1 and DCI format 0_2.
Agreement
For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:

· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH. 

· Details FFS.
· Note: Any MAC CE related decision is up to RAN2
· Option 4: No enhancement. 
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